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The aversion of hydrophobic solutes for water drives diverse interactions and assemblies across
materials science, biology and beyond. Here, we review the theoretical, computational and exper-
imental developments which underpin a contemporary understanding of hydrophobic effects. We
discuss how an understanding of density fluctuations in bulk water can shed light on the funda-
mental differences in the hydration of molecular and macroscopic solutes; these differences, in turn,
explain why hydrophobic interactions become stronger upon increasing temperature. We also illus-
trate the sensitive dependence of surface hydrophobicity on the chemical and topographical patterns
the surface displays, which makes the use approximate approaches for estimating hydrophobicity
particularly challenging. Importantly, the hydrophobicity of complex surfaces, such as those of
proteins, which display nanoscale heterogeneity, can nevertheless be characterized using interfacial
water density fluctuations; such a characterization also informs protein regions that mediate their
interactions. Finally, we build upon an understanding of hydrophobic hydration and the ability
to characterize hydrophobicity to inform the context-dependent thermodynamic forces that drive
hydrophobic interactions and the desolvation barriers that impede them.
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I. INTRODUCTION

Hydrophobic effects, which refer to the aversion of non-polar solutes for water, or the affinity of such solutes for
one another in aqueous solutions, play an important role in diverse disciplines, ranging from interfacial science and
supramolecular chemistry, to soft matter and biophysics [1–6]. For example, amphiphilic molecules or particles,
which possess both non-polar and polar regions, can ameliorate unfavorable interactions between oil and water,
thereby giving rise to detergency and stabilizing emulsions [7, 8]. Moreover, given that half the naturally occurring
amino acids are non-polar, the hydrophobic effect also drives numerous biomolecular interactions and assemblies [9–
12]. The central challenge in understanding hydrophobic hydration, characterizing hydrophobicity, and anticipating
hydrophobic interactions lies in capturing how hydrophobic solutes perturb water structure in their vicinity. Being a
highly cohesive liquid, water tries to minimize the disruption of its structure by collectively reorganizing its hydrogen
bonding network [13]; however, the extent to which it succeeds can depend in non-trivial ways on solute properties,
such as its size, shape, curvature, and the arrangement of its chemical groups.

In this review, we discuss the fundamental insights which underpin a contemporary understanding of hydrophobic
effects. Foremost amongst them is the dependence of hydrophobic hydration on solute size. In particular, because
water can hydrogen bond around sub-nm hydrophobic solutes, but not around larger solutes, molecular and macro-
scopic solutes perturb water structure differently [14]. An understanding of density fluctuations in bulk water can shed
light on these differences, and explain how the hydration free energy of a small solute is dominated by the entropic
cost of constraining the hydrogen bond network of its hydration waters, and scales as solute volume; whereas, the
hydration free energy of a large solute is dominated by the enthalpic cost of broken hydrogen bonds in its hydration
shell, and scales as its surface area [13]. Similarly, an understanding of water density fluctuations in the vicinity
of a surface serves to characterize its hydrophobicity. In particular, the free energetic cost of displacing interfacial
waters to create a cavity next to a surface provides a general, unambiguous measure of its hydrophobicity; the easier
it is to create an interfacial cavity, the more hydrophobic the surface [15–19]. Such a measure can also be used to
estimate the hydrophobicity of complex surfaces, such as those of proteins, which display chemical and topographical
heterogeneity at the nanoscale. The use of interfacial fluctuations to characterize the hydrophobicity of complex sur-
faces has highlighted that hydrophobicity can be remarkably sensitive to curvature and chemical patterning [20–24],
and that approximate approaches for estimating hydrophobicity, based on surface area or additivity, are doomed to
fail for all but the simplest of systems [25–28]. We then discuss how an understanding hydrophobic hydration and
the ability to characterize hydrophobicity inform the thermodynamic forces that drive hydrophobic interactions and
assemblies [29, 30]. We also discuss how water density fluctuations in confinement between hydrophobic solutes can
influence the kinetics and pathways of hydrophobic assembly [31–36].

Throughout, we draw on insights obtained from theoretical and computational studies, and make connections to
experiments. As with any vibrant field, our understanding of hydrophobic effects has been shaped by numerous
dedicated researchers and countless insightful studies. Regrettably, we are unable to discuss many important findings
here, including several that have inspired our work, and shaped our outlook on the subject. Fortunately, we are able
to point the interested reader to a number of recent reviews, which focus on different aspects of hydrophobic effects,
and ought to serve as excellent complements to our discussion here [2–5, 37–40].

II. HYDRATION OF SMALL AND LARGE HYDROPHOBIC SOLUTES

When a hydrophobic solute is hydrated, i.e., transferred to water from vapor or oil (Figure 1a), it disrupts the
inherent structure of water [41, 42]. Water molecules in the vicinity of the solute try to minimize this disruption
by collectively reorganizing their hydrogen bonding network; however, the extent to which they succeed depends in
interesting and non-trivial ways on the size and shape of the hydrophobic solute. It is this collective reorganization
of hydration waters, and its complex dependence on solute properties, which confers hydrophobic effects with their
many exotic properties.

A. How Water Responds to Molecular and Macroscopic Hydrophobic Solutes

The manner in which molecular and macroscopic hydrophobic solutes perturb water structure is fundamentally
different (Figure 1b). Water molecules near a small non-polar solute, such as methane, are able to maintain all
their hydrogen bonds. However, accommodating the solute severely constrains the hydrogen bonding network of its
hydration waters, and results in a large negative entropy of hydration [14]. In contrast, the hydration waters of a
macroscopic hydrophobic solute, such as a colloidal particle, are simply incapable of participating in four hydrogen
bonds like those in bulk water; instead, they sacrifice a hydrogen bond like water molecules at a water-vapor inter-



3

face [43, 44]. Given these fundamental differences in the hydration of molecular and macroscopic solutes, how do we
characterize the extent to which diverse hydrophobic solutes perturb water structure in their vicinity? The answer to
this question lies in an understanding of density fluctuations in bulk water; fluctuations provide a quantitative frame-
work for characterizing the disruption of water structure by hydrophobic solutes, and for informing their hydration
free energies [45–47].
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<latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

4<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit> 8
<latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit>

12<latexit sha1_base64="QVzAlSFRjml4h4CN9VSyA81CUR0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD15tUK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17q8qjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOt6jPE=</latexit><latexit sha1_base64="QVzAlSFRjml4h4CN9VSyA81CUR0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD15tUK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17q8qjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOt6jPE=</latexit><latexit sha1_base64="QVzAlSFRjml4h4CN9VSyA81CUR0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD15tUK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17q8qjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOt6jPE=</latexit><latexit sha1_base64="QVzAlSFRjml4h4CN9VSyA81CUR0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD15tUK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17q8qjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOt6jPE=</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

�4<latexit sha1_base64="vNwSruHWZtkZj0B5qpLceevsB8o=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIye5sMuEJmxMQSyhS3txI2oooyY8Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+hujO8=</latexit><latexit sha1_base64="vNwSruHWZtkZj0B5qpLceevsB8o=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIye5sMuEJmxMQSyhS3txI2oooyY8Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+hujO8=</latexit><latexit sha1_base64="vNwSruHWZtkZj0B5qpLceevsB8o=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIye5sMuEJmxMQSyhS3txI2oooyY8Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+hujO8=</latexit><latexit sha1_base64="vNwSruHWZtkZj0B5qpLceevsB8o=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIye5sMuEJmxMQSyhS3txI2oooyY8Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+hujO8=</latexit>

�8
<latexit sha1_base64="7XbkJqL7jRnwbuTumJeGCBGgglI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJa37GZZIalGyxKEwFMTGZvU0GXCEzYmIJZYrbWwkbUUWZseGUbAje8surpHVZ9dyqd39Vqd/kcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+5+jPM=</latexit><latexit sha1_base64="7XbkJqL7jRnwbuTumJeGCBGgglI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJa37GZZIalGyxKEwFMTGZvU0GXCEzYmIJZYrbWwkbUUWZseGUbAje8surpHVZ9dyqd39Vqd/kcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+5+jPM=</latexit><latexit sha1_base64="7XbkJqL7jRnwbuTumJeGCBGgglI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJa37GZZIalGyxKEwFMTGZvU0GXCEzYmIJZYrbWwkbUUWZseGUbAje8surpHVZ9dyqd39Vqd/kcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+5+jPM=</latexit><latexit sha1_base64="7XbkJqL7jRnwbuTumJeGCBGgglI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJa37GZZIalGyxKEwFMTGZvU0GXCEzYmIJZYrbWwkbUUWZseGUbAje8surpHVZ9dyqd39Vqd/kcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+5+jPM=</latexit>

�12<latexit sha1_base64="mkHWh4VwIDfEnUFnXrIMX1Xia6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw4VX65crbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdKqVT236t1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFU/Y0o</latexit><latexit sha1_base64="mkHWh4VwIDfEnUFnXrIMX1Xia6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw4VX65crbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdKqVT236t1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFU/Y0o</latexit><latexit sha1_base64="mkHWh4VwIDfEnUFnXrIMX1Xia6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw4VX65crbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdKqVT236t1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFU/Y0o</latexit><latexit sha1_base64="mkHWh4VwIDfEnUFnXrIMX1Xia6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw4VX65crbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdKqVT236t1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFU/Y0o</latexit>

�16
<latexit sha1_base64="B67KfJJuTqf63RXgHlgQ+yDyx2A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4cy77JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNbDY0s</latexit><latexit sha1_base64="B67KfJJuTqf63RXgHlgQ+yDyx2A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4cy77JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNbDY0s</latexit><latexit sha1_base64="B67KfJJuTqf63RXgHlgQ+yDyx2A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4cy77JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNbDY0s</latexit><latexit sha1_base64="B67KfJJuTqf63RXgHlgQ+yDyx2A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4cy77JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNbDY0s</latexit>

20
<latexit sha1_base64="7lyLJ9mQsuG5mx4faw16r3wT4nk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzV3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17q8qjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOn3jPA=</latexit><latexit sha1_base64="7lyLJ9mQsuG5mx4faw16r3wT4nk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzV3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17q8qjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOn3jPA=</latexit><latexit sha1_base64="7lyLJ9mQsuG5mx4faw16r3wT4nk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzV3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17q8qjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOn3jPA=</latexit><latexit sha1_base64="7lyLJ9mQsuG5mx4faw16r3wT4nk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzV3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17q8qjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOn3jPA=</latexit>

40
<latexit sha1_base64="V3PElZ8f8IryAJ2po8w92pXwtMs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzV3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6aV9VPbfq3dcqjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AO0BjPI=</latexit><latexit sha1_base64="V3PElZ8f8IryAJ2po8w92pXwtMs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzV3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6aV9VPbfq3dcqjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AO0BjPI=</latexit><latexit sha1_base64="V3PElZ8f8IryAJ2po8w92pXwtMs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzV3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6aV9VPbfq3dcqjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AO0BjPI=</latexit><latexit sha1_base64="V3PElZ8f8IryAJ2po8w92pXwtMs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzV3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimG134mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6aV9VPbfq3dcqjZs8jiKcwTlcggd1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AO0BjPI=</latexit>

60
<latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit>

80
<latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

N
<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

hNvi ⇡ ⇢v
<latexit sha1_base64="VCyzMJzH8dGBwMcBEE55bf5h+8o=">AAACC3icbZDLSgMxFIYzXmu9jbp0E1oEV2VGBF0W3biSCvYCnWHIpJk2NJOEJFMsQ/dufBU3LhRx6wu4821M21lo6w+BL/85h+T8sWRUG8/7dlZW19Y3Nktb5e2d3b199+CwpUWmMGliwYTqxEgTRjlpGmoY6UhFUBoz0o6H19N6e0SUpoLfm7EkYYr6nCYUI2OtyK0EDPE+I/A2GsFAzTlAUirxYO8DAUeRW/Vq3kxwGfwCqqBQI3K/gp7AWUq4wQxp3fU9acIcKUMxI5NykGkiER6iPula5CglOsxnu0zgiXV6MBHKHm7gzP09kaNU63Ea284UmYFerE3N/2rdzCSXYU65zAzheP5QkjFoBJwGA3tUEWzY2ALCitq/QjxACmFj4yvbEPzFlZehdVbzvZp/d16tXxVxlMAxqIBT4IMLUAc3oAGaAINH8AxewZvz5Lw4787HvHXFKWaOwB85nz8k0Jp3</latexit><latexit sha1_base64="VCyzMJzH8dGBwMcBEE55bf5h+8o=">AAACC3icbZDLSgMxFIYzXmu9jbp0E1oEV2VGBF0W3biSCvYCnWHIpJk2NJOEJFMsQ/dufBU3LhRx6wu4821M21lo6w+BL/85h+T8sWRUG8/7dlZW19Y3Nktb5e2d3b199+CwpUWmMGliwYTqxEgTRjlpGmoY6UhFUBoz0o6H19N6e0SUpoLfm7EkYYr6nCYUI2OtyK0EDPE+I/A2GsFAzTlAUirxYO8DAUeRW/Vq3kxwGfwCqqBQI3K/gp7AWUq4wQxp3fU9acIcKUMxI5NykGkiER6iPula5CglOsxnu0zgiXV6MBHKHm7gzP09kaNU63Ea284UmYFerE3N/2rdzCSXYU65zAzheP5QkjFoBJwGA3tUEWzY2ALCitq/QjxACmFj4yvbEPzFlZehdVbzvZp/d16tXxVxlMAxqIBT4IMLUAc3oAGaAINH8AxewZvz5Lw4787HvHXFKWaOwB85nz8k0Jp3</latexit><latexit sha1_base64="VCyzMJzH8dGBwMcBEE55bf5h+8o=">AAACC3icbZDLSgMxFIYzXmu9jbp0E1oEV2VGBF0W3biSCvYCnWHIpJk2NJOEJFMsQ/dufBU3LhRx6wu4821M21lo6w+BL/85h+T8sWRUG8/7dlZW19Y3Nktb5e2d3b199+CwpUWmMGliwYTqxEgTRjlpGmoY6UhFUBoz0o6H19N6e0SUpoLfm7EkYYr6nCYUI2OtyK0EDPE+I/A2GsFAzTlAUirxYO8DAUeRW/Vq3kxwGfwCqqBQI3K/gp7AWUq4wQxp3fU9acIcKUMxI5NykGkiER6iPula5CglOsxnu0zgiXV6MBHKHm7gzP09kaNU63Ea284UmYFerE3N/2rdzCSXYU65zAzheP5QkjFoBJwGA3tUEWzY2ALCitq/QjxACmFj4yvbEPzFlZehdVbzvZp/d16tXxVxlMAxqIBT4IMLUAc3oAGaAINH8AxewZvz5Lw4787HvHXFKWaOwB85nz8k0Jp3</latexit><latexit sha1_base64="VCyzMJzH8dGBwMcBEE55bf5h+8o=">AAACC3icbZDLSgMxFIYzXmu9jbp0E1oEV2VGBF0W3biSCvYCnWHIpJk2NJOEJFMsQ/dufBU3LhRx6wu4821M21lo6w+BL/85h+T8sWRUG8/7dlZW19Y3Nktb5e2d3b199+CwpUWmMGliwYTqxEgTRjlpGmoY6UhFUBoz0o6H19N6e0SUpoLfm7EkYYr6nCYUI2OtyK0EDPE+I/A2GsFAzTlAUirxYO8DAUeRW/Vq3kxwGfwCqqBQI3K/gp7AWUq4wQxp3fU9acIcKUMxI5NykGkiER6iPula5CglOsxnu0zgiXV6MBHKHm7gzP09kaNU63Ea284UmYFerE3N/2rdzCSXYU65zAzheP5QkjFoBJwGA3tUEWzY2ALCitq/QjxACmFj4yvbEPzFlZehdVbzvZp/d16tXxVxlMAxqIBT4IMLUAc3oAGaAINH8AxewZvz5Lw4787HvHXFKWaOwB85nz8k0Jp3</latexit>
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d

vapor water oil water b

g

T (�C)
<latexit sha1_base64="nNyhenPiUga0R8sKeTSK76T4dAo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBAUvxV48VugXtLFstpt26WYTdjdKif0pXjwo4tVf4s1/47bNQVsfDDzem2Fmnh9zprTjfFu5tfWNza38dmFnd2//wC4etlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj2szv/1ApWKRaOhJTL0QDwULGMHaSH272EC9a1S+T3uESTJFtbO+XXIqzhxolbgZKUGGet/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL56dP0alRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBlZcyESeaCrJYFCQc6QjNckADJinRfGIIJpKZWxEZYYmJNmkVTAju8surpHVecZ2Ke3dRqt5kceThGE6gDC5cQhVuoQ5NIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifPwASkoc=</latexit><latexit sha1_base64="nNyhenPiUga0R8sKeTSK76T4dAo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBAUvxV48VugXtLFstpt26WYTdjdKif0pXjwo4tVf4s1/47bNQVsfDDzem2Fmnh9zprTjfFu5tfWNza38dmFnd2//wC4etlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj2szv/1ApWKRaOhJTL0QDwULGMHaSH272EC9a1S+T3uESTJFtbO+XXIqzhxolbgZKUGGet/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL56dP0alRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBlZcyESeaCrJYFCQc6QjNckADJinRfGIIJpKZWxEZYYmJNmkVTAju8surpHVecZ2Ke3dRqt5kceThGE6gDC5cQhVuoQ5NIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifPwASkoc=</latexit><latexit sha1_base64="nNyhenPiUga0R8sKeTSK76T4dAo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBAUvxV48VugXtLFstpt26WYTdjdKif0pXjwo4tVf4s1/47bNQVsfDDzem2Fmnh9zprTjfFu5tfWNza38dmFnd2//wC4etlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj2szv/1ApWKRaOhJTL0QDwULGMHaSH272EC9a1S+T3uESTJFtbO+XXIqzhxolbgZKUGGet/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL56dP0alRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBlZcyESeaCrJYFCQc6QjNckADJinRfGIIJpKZWxEZYYmJNmkVTAju8surpHVecZ2Ke3dRqt5kceThGE6gDC5cQhVuoQ5NIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifPwASkoc=</latexit><latexit sha1_base64="nNyhenPiUga0R8sKeTSK76T4dAo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBAUvxV48VugXtLFstpt26WYTdjdKif0pXjwo4tVf4s1/47bNQVsfDDzem2Fmnh9zprTjfFu5tfWNza38dmFnd2//wC4etlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj2szv/1ApWKRaOhJTL0QDwULGMHaSH272EC9a1S+T3uESTJFtbO+XXIqzhxolbgZKUGGet/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL56dP0alRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBlZcyESeaCrJYFCQc6QjNckADJinRfGIIJpKZWxEZYYmJNmkVTAju8surpHVecZ2Ke3dRqt5kceThGE6gDC5cQhVuoQ5NIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifPwASkoc=</latexit>

50
<latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit>

60
<latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit>

70
<latexit sha1_base64="vVQwW5ch9DEGDVmcZGWCd+yUhkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpoeYOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APGQjPU=</latexit><latexit sha1_base64="vVQwW5ch9DEGDVmcZGWCd+yUhkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpoeYOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APGQjPU=</latexit><latexit sha1_base64="vVQwW5ch9DEGDVmcZGWCd+yUhkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpoeYOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APGQjPU=</latexit><latexit sha1_base64="vVQwW5ch9DEGDVmcZGWCd+yUhkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpoeYOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APGQjPU=</latexit>

80
<latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit>

T (�C)
<latexit sha1_base64="nNyhenPiUga0R8sKeTSK76T4dAo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBAUvxV48VugXtLFstpt26WYTdjdKif0pXjwo4tVf4s1/47bNQVsfDDzem2Fmnh9zprTjfFu5tfWNza38dmFnd2//wC4etlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj2szv/1ApWKRaOhJTL0QDwULGMHaSH272EC9a1S+T3uESTJFtbO+XXIqzhxolbgZKUGGet/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL56dP0alRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBlZcyESeaCrJYFCQc6QjNckADJinRfGIIJpKZWxEZYYmJNmkVTAju8surpHVecZ2Ke3dRqt5kceThGE6gDC5cQhVuoQ5NIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifPwASkoc=</latexit><latexit sha1_base64="nNyhenPiUga0R8sKeTSK76T4dAo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBAUvxV48VugXtLFstpt26WYTdjdKif0pXjwo4tVf4s1/47bNQVsfDDzem2Fmnh9zprTjfFu5tfWNza38dmFnd2//wC4etlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj2szv/1ApWKRaOhJTL0QDwULGMHaSH272EC9a1S+T3uESTJFtbO+XXIqzhxolbgZKUGGet/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL56dP0alRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBlZcyESeaCrJYFCQc6QjNckADJinRfGIIJpKZWxEZYYmJNmkVTAju8surpHVecZ2Ke3dRqt5kceThGE6gDC5cQhVuoQ5NIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifPwASkoc=</latexit><latexit sha1_base64="nNyhenPiUga0R8sKeTSK76T4dAo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBAUvxV48VugXtLFstpt26WYTdjdKif0pXjwo4tVf4s1/47bNQVsfDDzem2Fmnh9zprTjfFu5tfWNza38dmFnd2//wC4etlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj2szv/1ApWKRaOhJTL0QDwULGMHaSH272EC9a1S+T3uESTJFtbO+XXIqzhxolbgZKUGGet/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL56dP0alRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBlZcyESeaCrJYFCQc6QjNckADJinRfGIIJpKZWxEZYYmJNmkVTAju8surpHVecZ2Ke3dRqt5kceThGE6gDC5cQhVuoQ5NIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifPwASkoc=</latexit><latexit sha1_base64="nNyhenPiUga0R8sKeTSK76T4dAo=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBAUvxV48VugXtLFstpt26WYTdjdKif0pXjwo4tVf4s1/47bNQVsfDDzem2Fmnh9zprTjfFu5tfWNza38dmFnd2//wC4etlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj2szv/1ApWKRaOhJTL0QDwULGMHaSH272EC9a1S+T3uESTJFtbO+XXIqzhxolbgZKUGGet/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL56dP0alRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBlZcyESeaCrJYFCQc6QjNckADJinRfGIIJpKZWxEZYYmJNmkVTAju8surpHVecZ2Ke3dRqt5kceThGE6gDC5cQhVuoQ5NIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifPwASkoc=</latexit>

e

f

R = 0.74 nm
<latexit sha1_base64="chs1PeTwvqXekRQx8X312rfne0A="></latexit><latexit sha1_base64="chs1PeTwvqXekRQx8X312rfne0A="></latexit><latexit sha1_base64="chs1PeTwvqXekRQx8X312rfne0A="></latexit><latexit sha1_base64="chs1PeTwvqXekRQx8X312rfne0A="></latexit>

50
<latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit>

60
<latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit>

70
<latexit sha1_base64="vVQwW5ch9DEGDVmcZGWCd+yUhkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpoeYOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APGQjPU=</latexit><latexit sha1_base64="vVQwW5ch9DEGDVmcZGWCd+yUhkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpoeYOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APGQjPU=</latexit><latexit sha1_base64="vVQwW5ch9DEGDVmcZGWCd+yUhkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpoeYOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APGQjPU=</latexit><latexit sha1_base64="vVQwW5ch9DEGDVmcZGWCd+yUhkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpoeYOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APGQjPU=</latexit>

80
<latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit><latexit sha1_base64="zvXaZLpe+96RPyR/pSPlNSFgs+Y=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjpoe4OyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzVh3c+4TFKDki0XhakgJibzt8mQK2RGTC2hTHF7K2FjqigzNpySDcFbfXmdtK+qnlv17q8rjZs8jiKcwTlcggc1aMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+APMVjPY=</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

Ghyd
<latexit sha1_base64="y5ey6xhKW3SjiZapxyK/7gMMZc4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9IQ9lsNu3S3U3Y3Qgh9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YcqZNq777VTW1jc2t6rbtZ3dvf2D+uFRVyeZIrRDEp6ofog15UzSjmGG036qKBYhp71wcjvze09UaZbIR5OnNBB4JFnMCDZW8u+GxUAJNM6j6bDecJvuHGiVeCVpQIn2sP41iBKSCSoN4Vhr33NTExRYGUY4ndYGmaYpJhM8or6lEguqg2J+8hSdWSVCcaJsSYPm6u+JAgutcxHaToHNWC97M/E/z89MfB0UTKaZoZIsFsUZRyZBs/9RxBQlhueWYKKYvRWRMVaYGJtSzYbgLb+8SroXTc9teg+XjdZNGUcVTuAUzsGDK2jBPbShAwQSeIZXeHOM8+K8Ox+L1opTzhzDHzifPyRfkSY=</latexit><latexit sha1_base64="y5ey6xhKW3SjiZapxyK/7gMMZc4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9IQ9lsNu3S3U3Y3Qgh9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YcqZNq777VTW1jc2t6rbtZ3dvf2D+uFRVyeZIrRDEp6ofog15UzSjmGG036qKBYhp71wcjvze09UaZbIR5OnNBB4JFnMCDZW8u+GxUAJNM6j6bDecJvuHGiVeCVpQIn2sP41iBKSCSoN4Vhr33NTExRYGUY4ndYGmaYpJhM8or6lEguqg2J+8hSdWSVCcaJsSYPm6u+JAgutcxHaToHNWC97M/E/z89MfB0UTKaZoZIsFsUZRyZBs/9RxBQlhueWYKKYvRWRMVaYGJtSzYbgLb+8SroXTc9teg+XjdZNGUcVTuAUzsGDK2jBPbShAwQSeIZXeHOM8+K8Ox+L1opTzhzDHzifPyRfkSY=</latexit><latexit sha1_base64="y5ey6xhKW3SjiZapxyK/7gMMZc4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9IQ9lsNu3S3U3Y3Qgh9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YcqZNq777VTW1jc2t6rbtZ3dvf2D+uFRVyeZIrRDEp6ofog15UzSjmGG036qKBYhp71wcjvze09UaZbIR5OnNBB4JFnMCDZW8u+GxUAJNM6j6bDecJvuHGiVeCVpQIn2sP41iBKSCSoN4Vhr33NTExRYGUY4ndYGmaYpJhM8or6lEguqg2J+8hSdWSVCcaJsSYPm6u+JAgutcxHaToHNWC97M/E/z89MfB0UTKaZoZIsFsUZRyZBs/9RxBQlhueWYKKYvRWRMVaYGJtSzYbgLb+8SroXTc9teg+XjdZNGUcVTuAUzsGDK2jBPbShAwQSeIZXeHOM8+K8Ox+L1opTzhzDHzifPyRfkSY=</latexit><latexit sha1_base64="y5ey6xhKW3SjiZapxyK/7gMMZc4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9IQ9lsNu3S3U3Y3Qgh9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YcqZNq777VTW1jc2t6rbtZ3dvf2D+uFRVyeZIrRDEp6ofog15UzSjmGG036qKBYhp71wcjvze09UaZbIR5OnNBB4JFnMCDZW8u+GxUAJNM6j6bDecJvuHGiVeCVpQIn2sP41iBKSCSoN4Vhr33NTExRYGUY4ndYGmaYpJhM8or6lEguqg2J+8hSdWSVCcaJsSYPm6u+JAgutcxHaToHNWC97M/E/z89MfB0UTKaZoZIsFsUZRyZBs/9RxBQlhueWYKKYvRWRMVaYGJtSzYbgLb+8SroXTc9teg+XjdZNGUcVTuAUzsGDK2jBPbShAwQSeIZXeHOM8+K8Ox+L1opTzhzDHzifPyRfkSY=</latexit>

Gtrans
<latexit sha1_base64="ouQFGOBtHHu0UdqDK9ejqRpNXJg=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9oQ9lsN+3SzSbuTgol9Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781phrI2L1iJOE+xEdKBEKRtFK/l0v6+qIoKbKTHvlilt15yCrxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+bTUTQ1PKBvRAe9YqmjEjZ/Nj56SM6v0SRhrWwrJXP09kdHImEkU2M6I4tAsezPxP6+TYnjtZ0IlKXLFFovCVBKMySwB0heaM5QTSyjTwt5K2JBqytDmVLIheMsvr5LmRdVzq97DZaV2k8dRhBM4hXPw4ApqcA91aACDJ3iGV3hzxs6L8+58LFoLTj5zDH/gfP4Az1SSHQ==</latexit><latexit sha1_base64="ouQFGOBtHHu0UdqDK9ejqRpNXJg=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9oQ9lsN+3SzSbuTgol9Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781phrI2L1iJOE+xEdKBEKRtFK/l0v6+qIoKbKTHvlilt15yCrxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+bTUTQ1PKBvRAe9YqmjEjZ/Nj56SM6v0SRhrWwrJXP09kdHImEkU2M6I4tAsezPxP6+TYnjtZ0IlKXLFFovCVBKMySwB0heaM5QTSyjTwt5K2JBqytDmVLIheMsvr5LmRdVzq97DZaV2k8dRhBM4hXPw4ApqcA91aACDJ3iGV3hzxs6L8+58LFoLTj5zDH/gfP4Az1SSHQ==</latexit><latexit sha1_base64="ouQFGOBtHHu0UdqDK9ejqRpNXJg=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9oQ9lsN+3SzSbuTgol9Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781phrI2L1iJOE+xEdKBEKRtFK/l0v6+qIoKbKTHvlilt15yCrxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+bTUTQ1PKBvRAe9YqmjEjZ/Nj56SM6v0SRhrWwrJXP09kdHImEkU2M6I4tAsezPxP6+TYnjtZ0IlKXLFFovCVBKMySwB0heaM5QTSyjTwt5K2JBqytDmVLIheMsvr5LmRdVzq97DZaV2k8dRhBM4hXPw4ApqcA91aACDJ3iGV3hzxs6L8+58LFoLTj5zDH/gfP4Az1SSHQ==</latexit><latexit sha1_base64="ouQFGOBtHHu0UdqDK9ejqRpNXJg=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9oQ9lsN+3SzSbuTgol9Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781phrI2L1iJOE+xEdKBEKRtFK/l0v6+qIoKbKTHvlilt15yCrxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+bTUTQ1PKBvRAe9YqmjEjZ/Nj56SM6v0SRhrWwrJXP09kdHImEkU2M6I4tAsezPxP6+TYnjtZ0IlKXLFFovCVBKMySwB0heaM5QTSyjTwt5K2JBqytDmVLIheMsvr5LmRdVzq97DZaV2k8dRhBM4hXPw4ApqcA91aACDJ3iGV3hzxs6L8+58LFoLTj5zDH/gfP4Az1SSHQ==</latexit>

radius
<latexit sha1_base64="9x2WrCxaomEQwHR13owhN/0GhHc=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJczOziZDZmaXeQhhyV948aCIV//Gm3/jJNmDJhY0FFXddHdFGWfa+P63V1pb39jcKm9Xdnb39g+qh0dtnVpFaIukPFXdCGvKmaQtwwyn3UxRLCJOO9H4duZ3nqjSLJUPZpLRUOChZAkj2Djpsa8EUjhmVg+qNb/uz4FWSVCQGhRoDqpf/TglVlBpCMda9wI/M2GOlWGE02mlbzXNMBnjIe05KrGgOsznF0/RmVNilKTKlTRorv6eyLHQeiIi1ymwGellbyb+5/WsSa7DnMnMGirJYlFiOTIpmr2PYqYoMXziCCaKuVsRGWGFiXEhVVwIwfLLq6R9UQ/8enB/WWvcFHGU4QRO4RwCuIIG3EETWkBAwjO8wpunvRfv3ftYtJa8YuYY/sD7/AFx0pDB</latexit><latexit sha1_base64="9x2WrCxaomEQwHR13owhN/0GhHc=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJczOziZDZmaXeQhhyV948aCIV//Gm3/jJNmDJhY0FFXddHdFGWfa+P63V1pb39jcKm9Xdnb39g+qh0dtnVpFaIukPFXdCGvKmaQtwwyn3UxRLCJOO9H4duZ3nqjSLJUPZpLRUOChZAkj2Djpsa8EUjhmVg+qNb/uz4FWSVCQGhRoDqpf/TglVlBpCMda9wI/M2GOlWGE02mlbzXNMBnjIe05KrGgOsznF0/RmVNilKTKlTRorv6eyLHQeiIi1ymwGellbyb+5/WsSa7DnMnMGirJYlFiOTIpmr2PYqYoMXziCCaKuVsRGWGFiXEhVVwIwfLLq6R9UQ/8enB/WWvcFHGU4QRO4RwCuIIG3EETWkBAwjO8wpunvRfv3ftYtJa8YuYY/sD7/AFx0pDB</latexit><latexit sha1_base64="9x2WrCxaomEQwHR13owhN/0GhHc=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJczOziZDZmaXeQhhyV948aCIV//Gm3/jJNmDJhY0FFXddHdFGWfa+P63V1pb39jcKm9Xdnb39g+qh0dtnVpFaIukPFXdCGvKmaQtwwyn3UxRLCJOO9H4duZ3nqjSLJUPZpLRUOChZAkj2Djpsa8EUjhmVg+qNb/uz4FWSVCQGhRoDqpf/TglVlBpCMda9wI/M2GOlWGE02mlbzXNMBnjIe05KrGgOsznF0/RmVNilKTKlTRorv6eyLHQeiIi1ymwGellbyb+5/WsSa7DnMnMGirJYlFiOTIpmr2PYqYoMXziCCaKuVsRGWGFiXEhVVwIwfLLq6R9UQ/8enB/WWvcFHGU4QRO4RwCuIIG3EETWkBAwjO8wpunvRfv3ftYtJa8YuYY/sD7/AFx0pDB</latexit><latexit sha1_base64="9x2WrCxaomEQwHR13owhN/0GhHc=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOTJczOziZDZmaXeQhhyV948aCIV//Gm3/jJNmDJhY0FFXddHdFGWfa+P63V1pb39jcKm9Xdnb39g+qh0dtnVpFaIukPFXdCGvKmaQtwwyn3UxRLCJOO9H4duZ3nqjSLJUPZpLRUOChZAkj2Djpsa8EUjhmVg+qNb/uz4FWSVCQGhRoDqpf/TglVlBpCMda9wI/M2GOlWGE02mlbzXNMBnjIe05KrGgOsznF0/RmVNilKTKlTRorv6eyLHQeiIi1ymwGellbyb+5/WsSa7DnMnMGirJYlFiOTIpmr2PYqYoMXziCCaKuVsRGWGFiXEhVVwIwfLLq6R9UQ/8enB/WWvcFHGU4QRO4RwCuIIG3EETWkBAwjO8wpunvRfv3ftYtJa8YuYY/sD7/AFx0pDB</latexit>
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<latexit sha1_base64="08Aqx5gO+c1m2xreowCaPzPknG4=">AAACB3icbVC7SgNBFJ2NrxhfUUtBBoMQm7grgoJN0EKximAekA1hdnaSDJnHMjMrhmU7G3/FxkIRW3/Bzr9xkmyh0QMXDufcy733BBGj2rjul5Obm19YXMovF1ZW19Y3iptbDS1jhUkdSyZVK0CaMCpI3VDDSCtSBPGAkWYwvBj7zTuiNJXi1owi0uGoL2iPYmSs1C3uXnYTX3E4GIUp9M9g2eeBvE+G14dcsvSgWyy5FXcC+Jd4GSmBDLVu8dMPJY45EQYzpHXbcyPTSZAyFDOSFvxYkwjhIeqTtqUCcaI7yeSPFO5bJYQ9qWwJAyfqz4kEca1HPLCdHJmBnvXG4n9eOza9005CRRQbIvB0US9m0Eg4DgWGVBFs2MgShBW1t0I8QAphY6Mr2BC82Zf/ksZRxXMr3s1xqXqexZEHO2APlIEHTkAVXIEaqAMMHsATeAGvzqPz7Lw579PWnJPNbINfcD6+AYnimHM=</latexit><latexit sha1_base64="08Aqx5gO+c1m2xreowCaPzPknG4=">AAACB3icbVC7SgNBFJ2NrxhfUUtBBoMQm7grgoJN0EKximAekA1hdnaSDJnHMjMrhmU7G3/FxkIRW3/Bzr9xkmyh0QMXDufcy733BBGj2rjul5Obm19YXMovF1ZW19Y3iptbDS1jhUkdSyZVK0CaMCpI3VDDSCtSBPGAkWYwvBj7zTuiNJXi1owi0uGoL2iPYmSs1C3uXnYTX3E4GIUp9M9g2eeBvE+G14dcsvSgWyy5FXcC+Jd4GSmBDLVu8dMPJY45EQYzpHXbcyPTSZAyFDOSFvxYkwjhIeqTtqUCcaI7yeSPFO5bJYQ9qWwJAyfqz4kEca1HPLCdHJmBnvXG4n9eOza9005CRRQbIvB0US9m0Eg4DgWGVBFs2MgShBW1t0I8QAphY6Mr2BC82Zf/ksZRxXMr3s1xqXqexZEHO2APlIEHTkAVXIEaqAMMHsATeAGvzqPz7Lw579PWnJPNbINfcD6+AYnimHM=</latexit><latexit sha1_base64="08Aqx5gO+c1m2xreowCaPzPknG4=">AAACB3icbVC7SgNBFJ2NrxhfUUtBBoMQm7grgoJN0EKximAekA1hdnaSDJnHMjMrhmU7G3/FxkIRW3/Bzr9xkmyh0QMXDufcy733BBGj2rjul5Obm19YXMovF1ZW19Y3iptbDS1jhUkdSyZVK0CaMCpI3VDDSCtSBPGAkWYwvBj7zTuiNJXi1owi0uGoL2iPYmSs1C3uXnYTX3E4GIUp9M9g2eeBvE+G14dcsvSgWyy5FXcC+Jd4GSmBDLVu8dMPJY45EQYzpHXbcyPTSZAyFDOSFvxYkwjhIeqTtqUCcaI7yeSPFO5bJYQ9qWwJAyfqz4kEca1HPLCdHJmBnvXG4n9eOza9005CRRQbIvB0US9m0Eg4DgWGVBFs2MgShBW1t0I8QAphY6Mr2BC82Zf/ksZRxXMr3s1xqXqexZEHO2APlIEHTkAVXIEaqAMMHsATeAGvzqPz7Lw579PWnJPNbINfcD6+AYnimHM=</latexit><latexit sha1_base64="08Aqx5gO+c1m2xreowCaPzPknG4=">AAACB3icbVC7SgNBFJ2NrxhfUUtBBoMQm7grgoJN0EKximAekA1hdnaSDJnHMjMrhmU7G3/FxkIRW3/Bzr9xkmyh0QMXDufcy733BBGj2rjul5Obm19YXMovF1ZW19Y3iptbDS1jhUkdSyZVK0CaMCpI3VDDSCtSBPGAkWYwvBj7zTuiNJXi1owi0uGoL2iPYmSs1C3uXnYTX3E4GIUp9M9g2eeBvE+G14dcsvSgWyy5FXcC+Jd4GSmBDLVu8dMPJY45EQYzpHXbcyPTSZAyFDOSFvxYkwjhIeqTtqUCcaI7yeSPFO5bJYQ9qWwJAyfqz4kEca1HPLCdHJmBnvXG4n9eOza9005CRRQbIvB0US9m0Eg4DgWGVBFs2MgShBW1t0I8QAphY6Mr2BC82Zf/ksZRxXMr3s1xqXqexZEHO2APlIEHTkAVXIEaqAMMHsATeAGvzqPz7Lw579PWnJPNbINfcD6+AYnimHM=</latexit>

Gcav
<latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit>

G
c
a
v
/A

<latexit sha1_base64="HiJLeF8qvUfUlT/1TOers+JbXDE=">AAAB9HicbVBNSwMxEJ2tX7V+rXr0EiyCp7orgh6rHvRYwX5Au5Rsmm1Dk+yaZAtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwoQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epIrROYh6rVog15UzSumGG01aiKBYhp81weDv1myOqNIvloxknNBC4L1nECDZWCu66WUcJRPBocnbddctexZsBLRM/J2XIUeu6X51eTFJBpSEca932vcQEGVaGEU4npU6qaYLJEPdp21KJBdVBNjt6gk6s0kNRrGxJg2bq74kMC63HIrSdApuBXvSm4n9eOzXRVZAxmaSGSjJfFKUcmRhNE0A9pigxfGwJJorZWxEZYIWJsTmVbAj+4svLpHFe8b2K/3BRrt7kcRThCI7hFHy4hCrcQw3qQOAJnuEV3pyR8+K8Ox/z1oKTzxzCHzifPw/ckZ8=</latexit><latexit sha1_base64="HiJLeF8qvUfUlT/1TOers+JbXDE=">AAAB9HicbVBNSwMxEJ2tX7V+rXr0EiyCp7orgh6rHvRYwX5Au5Rsmm1Dk+yaZAtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwoQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epIrROYh6rVog15UzSumGG01aiKBYhp81weDv1myOqNIvloxknNBC4L1nECDZWCu66WUcJRPBocnbddctexZsBLRM/J2XIUeu6X51eTFJBpSEca932vcQEGVaGEU4npU6qaYLJEPdp21KJBdVBNjt6gk6s0kNRrGxJg2bq74kMC63HIrSdApuBXvSm4n9eOzXRVZAxmaSGSjJfFKUcmRhNE0A9pigxfGwJJorZWxEZYIWJsTmVbAj+4svLpHFe8b2K/3BRrt7kcRThCI7hFHy4hCrcQw3qQOAJnuEV3pyR8+K8Ox/z1oKTzxzCHzifPw/ckZ8=</latexit><latexit sha1_base64="HiJLeF8qvUfUlT/1TOers+JbXDE=">AAAB9HicbVBNSwMxEJ2tX7V+rXr0EiyCp7orgh6rHvRYwX5Au5Rsmm1Dk+yaZAtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwoQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epIrROYh6rVog15UzSumGG01aiKBYhp81weDv1myOqNIvloxknNBC4L1nECDZWCu66WUcJRPBocnbddctexZsBLRM/J2XIUeu6X51eTFJBpSEca932vcQEGVaGEU4npU6qaYLJEPdp21KJBdVBNjt6gk6s0kNRrGxJg2bq74kMC63HIrSdApuBXvSm4n9eOzXRVZAxmaSGSjJfFKUcmRhNE0A9pigxfGwJJorZWxEZYIWJsTmVbAj+4svLpHFe8b2K/3BRrt7kcRThCI7hFHy4hCrcQw3qQOAJnuEV3pyR8+K8Ox/z1oKTzxzCHzifPw/ckZ8=</latexit><latexit sha1_base64="HiJLeF8qvUfUlT/1TOers+JbXDE=">AAAB9HicbVBNSwMxEJ2tX7V+rXr0EiyCp7orgh6rHvRYwX5Au5Rsmm1Dk+yaZAtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwoQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epIrROYh6rVog15UzSumGG01aiKBYhp81weDv1myOqNIvloxknNBC4L1nECDZWCu66WUcJRPBocnbddctexZsBLRM/J2XIUeu6X51eTFJBpSEca932vcQEGVaGEU4npU6qaYLJEPdp21KJBdVBNjt6gk6s0kNRrGxJg2bq74kMC63HIrSdApuBXvSm4n9eOzXRVZAxmaSGSjJfFKUcmRhNE0A9pigxfGwJJorZWxEZYIWJsTmVbAj+4svLpHFe8b2K/3BRrt7kcRThCI7hFHy4hCrcQw3qQOAJnuEV3pyR8+K8Ox/z1oKTzxzCHzifPw/ckZ8=</latexit>

5.0
<latexit sha1_base64="vKwUW+Yhj5T+eEJUl2hM6715j+A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0WPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx0f+F6vWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1mWjSs=</latexit><latexit sha1_base64="vKwUW+Yhj5T+eEJUl2hM6715j+A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0WPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx0f+F6vWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1mWjSs=</latexit><latexit sha1_base64="vKwUW+Yhj5T+eEJUl2hM6715j+A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0WPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx0f+F6vWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1mWjSs=</latexit><latexit sha1_base64="vKwUW+Yhj5T+eEJUl2hM6715j+A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0WPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx0f+F6vWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1mWjSs=</latexit>

5.8
<latexit sha1_base64="NF1DIhUmMBvRtmjPBWulJmKQ9xE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsceiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilhyu32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjKrBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMP11CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBlto0z</latexit><latexit sha1_base64="NF1DIhUmMBvRtmjPBWulJmKQ9xE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsceiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilhyu32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjKrBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMP11CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBlto0z</latexit><latexit sha1_base64="NF1DIhUmMBvRtmjPBWulJmKQ9xE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsceiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilhyu32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjKrBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMP11CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBlto0z</latexit><latexit sha1_base64="NF1DIhUmMBvRtmjPBWulJmKQ9xE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsceiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilhyu32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjKrBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMP11CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBlto0z</latexit>

6.6
<latexit sha1_base64="DSuANqYLmBbBVotPrQftssr8ggU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqseiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilh6pb7ZUrnuvNQVaJn5MK5Kj3yl/dfsKymCtkkhrT8b0UgwnVKJjk01I3MzylbEQHvGOpojE3wWR+6pScWaVPokTbUkjm6u+JCY2NGceh7YwpDs2yNxP/8zoZRtfBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBkNI0y</latexit><latexit sha1_base64="DSuANqYLmBbBVotPrQftssr8ggU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqseiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilh6pb7ZUrnuvNQVaJn5MK5Kj3yl/dfsKymCtkkhrT8b0UgwnVKJjk01I3MzylbEQHvGOpojE3wWR+6pScWaVPokTbUkjm6u+JCY2NGceh7YwpDs2yNxP/8zoZRtfBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBkNI0y</latexit><latexit sha1_base64="DSuANqYLmBbBVotPrQftssr8ggU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqseiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilh6pb7ZUrnuvNQVaJn5MK5Kj3yl/dfsKymCtkkhrT8b0UgwnVKJjk01I3MzylbEQHvGOpojE3wWR+6pScWaVPokTbUkjm6u+JCY2NGceh7YwpDs2yNxP/8zoZRtfBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBkNI0y</latexit><latexit sha1_base64="DSuANqYLmBbBVotPrQftssr8ggU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqseiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilh6pb7ZUrnuvNQVaJn5MK5Kj3yl/dfsKymCtkkhrT8b0UgwnVKJjk01I3MzylbEQHvGOpojE3wWR+6pScWaVPokTbUkjm6u+JCY2NGceh7YwpDs2yNxP/8zoZRtfBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBkNI0y</latexit>

5.8
<latexit sha1_base64="NF1DIhUmMBvRtmjPBWulJmKQ9xE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsceiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilhyu32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjKrBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMP11CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBlto0z</latexit><latexit sha1_base64="NF1DIhUmMBvRtmjPBWulJmKQ9xE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsceiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilhyu32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjKrBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMP11CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBlto0z</latexit><latexit sha1_base64="NF1DIhUmMBvRtmjPBWulJmKQ9xE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsceiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilhyu32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjKrBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMP11CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBlto0z</latexit><latexit sha1_base64="NF1DIhUmMBvRtmjPBWulJmKQ9xE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsceiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilhyu32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjKrBRKg0Q67YYlGUSYIJmf1N+kJzhnJsCWVa2FsJG1JNGdp0SjYEf/nlVdK8cH3P9e8vK7WbPI4inMApnIMP11CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBlto0z</latexit>

6.0
<latexit sha1_base64="PijfPr3ljqAnbQ1gTzTWxmI/V4s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE1GPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx0f+F6vWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1scjSw=</latexit><latexit sha1_base64="PijfPr3ljqAnbQ1gTzTWxmI/V4s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE1GPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx0f+F6vWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1scjSw=</latexit><latexit sha1_base64="PijfPr3ljqAnbQ1gTzTWxmI/V4s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE1GPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx0f+F6vWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1scjSw=</latexit><latexit sha1_base64="PijfPr3ljqAnbQ1gTzTWxmI/V4s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE1GPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx0f+F6vWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1scjSw=</latexit>

6.2
<latexit sha1_base64="Tx3iBPvZeWgB6nMa5FEGfsNvOC8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iKqMeiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilh0u32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjK6DiVBphlyxxaIokwQTMvub9IXmDOXYEsq0sLcSNqSaMrTplGwI/vLLq6RZdX3P9e8vKrWbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBeJI0u</latexit><latexit sha1_base64="Tx3iBPvZeWgB6nMa5FEGfsNvOC8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iKqMeiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilh0u32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjK6DiVBphlyxxaIokwQTMvub9IXmDOXYEsq0sLcSNqSaMrTplGwI/vLLq6RZdX3P9e8vKrWbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBeJI0u</latexit><latexit sha1_base64="Tx3iBPvZeWgB6nMa5FEGfsNvOC8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iKqMeiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilh0u32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjK6DiVBphlyxxaIokwQTMvub9IXmDOXYEsq0sLcSNqSaMrTplGwI/vLLq6RZdX3P9e8vKrWbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBeJI0u</latexit><latexit sha1_base64="Tx3iBPvZeWgB6nMa5FEGfsNvOC8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iKqMeiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilh0u32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjK6DiVBphlyxxaIokwQTMvub9IXmDOXYEsq0sLcSNqSaMrTplGwI/vLLq6RZdX3P9e8vKrWbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBeJI0u</latexit>

⇠ 1 nm<latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit><latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit><latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="a11U7Z1aCaUSJeVfit5SaNoIazk=">AAAB73icbZBLSwMxFIXv1FetVadu3QSL4KrMuNGl4MZlBfuAzlAyaaYNzWNIMtUy9qe4caGI/8ad/8b0sdDWA4GPcxLuzUkyzowNgm+vtLW9s7tX3q8cVA+Pjv1atW1UrgltEcWV7ibYUM4kbVlmOe1mmmKRcNpJxrfzvDOh2jAlH+w0o7HAQ8lSRrB1Vt+vRYYJFKJIJOqpQFLM+n49aAQLoU0IV1CHlZp9/ysaKJILKi3h2JheGGQ2LrC2jHA6q0S5oRkmYzykPYcSC2riYrH6DJ07Z4BSpd2RFi3c3y8KLIyZisTdFNiOzHo2N//LerlNr+OCySy3VJLloDTnyCo07wENmKbE8qkDTDRzuyIywhoT69qquBLC9S9vQvuyEQaN8D6AMpzCGVxACFdwA3fQhBYQeIQXeIN379l79T6WdZW8VW8n8Efe5w8PLpIL</latexit><latexit sha1_base64="a11U7Z1aCaUSJeVfit5SaNoIazk=">AAAB73icbZBLSwMxFIXv1FetVadu3QSL4KrMuNGl4MZlBfuAzlAyaaYNzWNIMtUy9qe4caGI/8ad/8b0sdDWA4GPcxLuzUkyzowNgm+vtLW9s7tX3q8cVA+Pjv1atW1UrgltEcWV7ibYUM4kbVlmOe1mmmKRcNpJxrfzvDOh2jAlH+w0o7HAQ8lSRrB1Vt+vRYYJFKJIJOqpQFLM+n49aAQLoU0IV1CHlZp9/ysaKJILKi3h2JheGGQ2LrC2jHA6q0S5oRkmYzykPYcSC2riYrH6DJ07Z4BSpd2RFi3c3y8KLIyZisTdFNiOzHo2N//LerlNr+OCySy3VJLloDTnyCo07wENmKbE8qkDTDRzuyIywhoT69qquBLC9S9vQvuyEQaN8D6AMpzCGVxACFdwA3fQhBYQeIQXeIN379l79T6WdZW8VW8n8Efe5w8PLpIL</latexit><latexit sha1_base64="YbGs81bc98s2zX76NJSFcz7bj1E=">AAAB+nicbVA9T8MwEL2Ur1K+UhhZLCokpiphgbGChbFI9ENqospxndaq7US2A1ShP4WFAYRY+SVs/BvcNgO0POmkp/fudHcvSjnTxvO+ndLa+sbmVnm7srO7t3/gVg/bOskUoS2S8ER1I6wpZ5K2DDOcdlNFsYg47UTj65nfuadKs0TemUlKQ4GHksWMYGOlvlsNNBPIR4GIksccSTHtuzWv7s2BVolfkBoUaPbdr2CQkExQaQjHWvd8LzVhjpVhhNNpJcg0TTEZ4yHtWSqxoDrM56dP0alVBihOlC1p0Fz9PZFjofVERLZTYDPSy95M/M/rZSa+DHMm08xQSRaL4owjk6BZDmjAFCWGTyzBRDF7KyIjrDAxNq2KDcFffnmVtM/rvlf3b71a46qIowzHcAJn4MMFNOAGmtACAg/wDK/w5jw5L86787FoLTnFzBH8gfP5A2ZUk2w=</latexit><latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit><latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit><latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit><latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit><latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit><latexit sha1_base64="m4pzMCIJir5fgSgHIXJwubdFAs4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9Fj04rGC/YAmlM120y7d3YTdjVpif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXpZxp43nfzsrq2vrGZmmrvL2zu7fvVg5aOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUej66nfvqdKs0TemXFKQ4EHksWMYGOlnlsJNBPIR4GIksccSTHpuVWv5s2AlolfkCoUaPTcr6CfkExQaQjHWnd9LzVhjpVhhNNJOcg0TTEZ4QHtWiqxoDrMZ6dP0IlV+ihOlC1p0Ez9PZFjofVYRLZTYDPUi95U/M/rZia+DHMm08xQSeaL4owjk6BpDqjPFCWGjy3BRDF7KyJDrDAxNq2yDcFffHmZtM5qvlfzb8+r9asijhIcwTGcgg8XUIcbaEATCDzAM7zCm/PkvDjvzse8dcUpZg7hD5zPH2eUk3A=</latexit>
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R = 0.38 nm

FIG. 1. Hydrophobic hydration, density fluctuations in bulk water, and solute size-dependent crossover. (a) The hydration
(i.e., dissolution in water from vapor or oil) of a non-polar solute (red sphere) disrupts water structure in ways that are
remarkably similar to the creation of a cavity by emptying a solute-sized volume, v, in bulk water. (b) The hydrogen bond
network of water is strained, but remains intact near small solutes, such as methane (left); in contrast, water is unable to form
four hydrogen bonds near extended hydrophobic solutes (right). (c) The probability, Pv(N), of observing N waters in small
observation volumes, v, which contain only a few waters on average, is Gaussian (dashed line) for all N [13]. (d) For larger probe
volumes, although Pv(N) is Gaussian near the mean, low-N fluctuations are enhanced [13]. (e) Schematic illustrating that the
hydration free energy, Ghyd, of small spherical solutes scales with their volume, whereas for large solutes, Ghyd is determined
by interfacial physics, and scales with solute area, A; the crossover between the two regimes occurs at a solute size of roughly
1 nm [13]. Moreover, small solute hydration is entropically unfavorable, so Ghyd increases as temperature is increased from
Tlow (black) to Thigh (red); in contrast, for large solutes, Ghyd decreases as temperature is increased. (f) By using an AFM tip
to pull on polymers, Li and Walker [48] forcibly hydrated hydrophobic monomers; the requisite force informed the monomer
hydration free energy. (g) Hydration free energies, Ghyd, are shown as a function of temperature for two monomer side-chains.
For the smaller monomer, Ghyd increases with T (left), whereas for the larger monomer, it decreases above 50◦C (right) [48].
Panels c-e adapted with permission from Reference 13. Panels f and g adapted with permission from Reference 48; copyright
2011 National Academy of Sciences.

B. Water Density Fluctuations Inform Hydrophobic Hydration

Non-polar solutes exclude water molecules from the regions they occupy, and attract their hydration waters through
dispersive interactions; however, the latter are relatively weak, and do not perturb water structure substantially [49].
Consequently, hard solutes or cavities, which simply exclude water molecules (Figure 1a), have been extensively
studied as idealized hydrophobic solutes [50–52]. Importantly, because hydrating a hard solute or creating a cavity is
equivalent to emptying a solute-sized volume v, the hydration free energy of idealized solutes, Gcav = −kBT lnPv(N →
0), where kB is Boltzmann’s constant, T is temperature, and Pv(N) is the probability of observing N waters in
v [53, 54].

Using molecular simulations, Hummer et al. [45] showed that the statistics of water number fluctuations, Pv(N),
in small observation volumes are Gaussian for all N , i.e.,

Pv(N) ≈ 1√
2πσ2

· exp

[
− (N − 〈Nv〉)2

2σ2

]
, (1)
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where 〈Nv〉 = ρv and σ2 ≡ 〈δN2
v 〉 are the mean and variance of Pv(N), respectively, and ρ is the density of bulk water

(Figure 1c). Along with famed theoretical developments, such as the Percus-Yevick theory of hard spheres and the
Pratt-Chandler theory of hydrophobic hydration, the above finding is underpinned by the fact that in a dense fluid,
small fluctuations in density obey Gaussian statistics [55–57]. Importantly, it led to a relationship between Gcav and
the moments of Pv(N) [45, 46]:

Gcav ≈ kBT
[
ρ2v2

2σ2
+

1

2
ln(2πσ2)

]
≈ kBT

2
· ρ

2v2

σ2
. (2)

To a reasonable approximation, σ2 = 〈δN2
v 〉 ∝ 〈Nv〉 ∝ v. Thus, Gcav ∝ v2/σ2 ∝ v, i.e., the free energy for hydrating

small hydrophobic solutes scales as solute volume, v. Equation 2 also provides a way to understand the temperature
dependence of Gcav. Garde et al. [46] showed that σ2 depends weakly on T , so that Gcav ∼ Tρ2, which increases with
T at ambient conditions. These arguments provide a way to understand why the solubility of noble gases in water
decreases with increasing temperature. They also imply a negative entropy, Scav, for hydrating small hydrophobic
solutes, which is consistent with the constrained hydrogen bonding network of their hydration waters.

For large volumes in bulk water, Pv(N) remains Gaussian near its mean, but the likelihood of observing low-N
fluctuations is enhanced significantly (Figure 1d) [16, 47]. The enhanced low-N fluctuations are a consequence of
the proximity of water at ambient conditions to liquid-vapor coexistence, so that once a certain number of waters
leave v, it becomes easier to further dewet the volume by nucleating a vapor bubble [58, 59]. The dewetting of large
volumes is thus governed by interfacial physics, and the free energetic cost of lowering N below a certain threshold
is roughly γA, where γ is the water-vapor surface tension, and A is the surface area of the vapor bubble, i.e.,
− lnPv(N) ∝ γ(v − N/ρ)2/3, where (v − N/ρ) is the bubble volume. Consequently, for large solutes, Gcav ∝ γv2/3,
and because γ decreases with increasing T , so does Gcav. In contrast with small solutes, Scav is thus positive for large
hydrophobic solutes [60].

C. Solute Size Dependent Crossover in Hydrophobic Hydration Free Energies

Given the fundamental differences in the hydration of small and large hydrophobic solutes, at what solute size does
the crossover occur from molecular solutes, whose hydration free energies scale with solute volume, to macroscopic
solutes, whose hydration free energies scale with surface area? Molecular simulations and theory have shown that
the crossover occurs at a solute size of roughly 1 nm (Figure 1e) [59–62]. Interestingly, the building blocks of
typical molecular assemblies, e.g., amino acid side chains, tend to be smaller than 1 nm, whereas the corresponding
assemblies, e.g., folded proteins, are usually larger than 1 nm. Thus, to capture the driving forces for diverse self-
assembly phenomena, e.g., micelle formation or protein folding, and to rationalize why those driving forces increase
with temperature (sec. 5.1), it is critical to understand the physics of hydrophobic hydration as it crosses over from
one regime to another, and also be able to quantitatively characterize the corresponding free energies. To this end,
the physics of both Gaussian fluctuations and interface formation have been encoded in the Lum-Chandler-Weeks
theory of hydrophobicity [59], and in the theoretical contributions it has motivated [63–66].

D. Experimental Evidence of Crossover in Hydrophobic Hydration

Theory and molecular simulations played an important role in elucidating the differences between the hydration
of small and large hydrophobic solutes; however, experimental verification of these ideas was complicated by the
fact that small non-polar solutes are only sparingly soluble in water, and their solubility decreases precipitously as
solute size increases. To address this challenge, Davis et al. [67] studied the hydration shells of a family of linear
alcohols, increasing in size from methanol to heptanol, over a wide range of temperatures from 0 − 100◦C. By using
Raman scattering measurements with multivariate curve resolution, the authors found that the hydration shells of
small alcohols displayed signatures of enhanced tetrahedral order, whereas the hydration shells of longer alcohols were
relatively disordered, supporting the notion that the disruption of water structure near small and large hydrophobic
solutes is fundamentally different. In another creative study, Li and Walker [48] used single-molecule force spectroscopy
to investigate the hydration of several hydrophobic polymers with nanoscopic side-chains of different sizes. Although
the hydrophobic polymers collapse and crash out of the aqueous solution, as expected, the authors forcibly hydrated
their monomers by using an AFM tip to pull on individual polymers (Figure 1f). By measuring the force required to
unravel the polymers, the authors were then able to estimate the free energy of hydrating the monomers, Ghyd. For
the smallest monomer studied, Ghyd increased with temperature, whereas for the largest monomer, Ghyd decreased
above 50◦C (Figure 1g). These findings provide strong experimental support for the solute size dependent crossover
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in the physics of hydrophobic hydration, and confirm that the crossover length scale near ambient conditions is roughly
1 nm [68].

III. CHARACTERIZING HYDROPHOBICITY

A characterization of solute hydrophobicity, which quantifies how strongly water structure is perturbed by the
solute, can inform the strength of hydrophobic interactions [69]; the more hydrophobic a solute, the more strongly
it ought to bind other hydrophobic solutes. Below, we first introduce canonical metrics of hydrophobicity before
introducing modern measures, which are rooted in interfacial water density fluctuations, and can be used to estimate
the hydrophobicity of heterogeneous, amphiphilic solutes (sec. 4), and inform their interactions and assemblies (sec. 5).

A. Molecular vs Macroscopic Solutes

Because the manner in which small and large solutes perturb water is fundamentally different, it stands to rea-
son that their hydrophobicities should also be characterized differently. The hydrophobicity of molecular solutes is
typically characterized using solubility from the gas phase or partitioning from an oil phase, or equivalently, using
the corresponding free energies, Ghyd or Gtrans, respectively; the larger the value of Ghyd, the more hydrophobic the
solute (Figure 2a) [70, 71]. As discussed in sec. 2.2, Ghyd is closely related to the corresponding cavity hydration free
energy, Gcav, which is informed by density fluctuations in bulk water. Indeed, by recognizing that Pv(N) in molecular
volumes is Gaussian, and using it to estimate the Gcav of n-butane conformers, Hummer et al. [45] were able to show
that the more compact cis conformation is favored over its trans conformation, in agreement with the corresponding
estimates of Ghyd [72]. Moreover, trends in Ghyd can also shed light on the interactions and assemblies of molecular
solutes, as we will discuss in sec. 5.1. In contrast with small solutes, the hydrophobicity of large solutes (or surfaces)
is determined by interfacial physics. Below, we describe several different but related ways of characterizing hydropho-
bicity using interfacial physics; in secs. 5.3 and 5.4, we will then illustrate how such characterizations inform the
interactions between diverse extended solutes, ranging from flat, homogeneous surfaces to the rugged, heterogeneous
surfaces of proteins.

B. Water Droplet Contact Angles and Wetting Coefficients

The hydrophobicity of a solid surface can be quantified by bringing a water droplet into contact with the surface and
estimating the corresponding contact angle, θ [73]. A water droplet beads up to minimize contact with hydrophobic
surfaces, whereas it spreads on hydrophilic surfaces (Figure 2b). The contact angle is also related to the wetting
coefficient, k, which quantifies the relative preference of a surface for liquid water over water vapor. In particular,
k ≡ (γSV− γSL)/γ, where γSV and γSL represent solid-vapor and solid-liquid surface tensions, respectively; interfacial
physics stipulates that k must be equal to cos θ [74]. Thus, the hydrophobicity of flat, homogeneous surfaces can be
quantified using either θ or k. However, such characterization cannot be performed for rugged, heterogeneous surfaces,
such as those of proteins, which nevertheless use hydrophobic regions to interact with their binding partners [75]. Once
again, an understanding of water density fluctuations, this time in the vicinity of surfaces, provides the insights needed
to address this challenge.

C. Water Density Fluctuations at Extended Surfaces

To illustrate the relationship between surface hydrophobicity and interfacial water density fluctuations, we com-
pare and contrast the statistics of water number fluctuations, Pv(N), in thin interfacial volumes, v, adjacent
to self-assembled monolayer (SAM) surfaces, terminated with either methyl (-CH3) or hydroxyl (-OH) groups
(Figure 2c) [18]. Although the average number of interfacial water molecules is similar in both cases, there are
marked differences in the two Pv(N)-curves at low-N (Figure 2d). For the non-polar CH3-terminated SAM surface,
the likelihood of low-N fluctuations is enhanced significantly relative to the polar OH-terminated SAM surface. Thus,
the free energetic cost of displacing a sufficient fraction of interfacial waters is lower near a hydrophobic surface than
a hydrophilic surface. In other words, the ease with which surface-water interactions can be disrupted, by dewetting
interfacial volumes, depends on how weak those interactions were to begin with.
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<latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit>

OH
<latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit>

2.5
<latexit sha1_base64="gwVYo/mvVKzaYUV675Uc+56kQVQ=">AAACQnicbVDLSsQwFE19W9+6dBMcBN0MrSi6FBV0qeioMB2G2/TOTDBJS5IqQ+knuNUf8if8BXfi1oXpOAsdPRA4nHMu9+bEmeDGBsGrNzY+MTk1PTPrz80vLC4tr6xemzTXDBssFam+jcGg4AoblluBt5lGkLHAm/juuPJv7lEbnqor28+wJaGreIczsE663KnvtZdrQT0YgP4l4ZDUyBDn7RVvO0pSlktUlgkwphkGmW0VoC1nAks/yg1mwO6gi01HFUg0rWJwa0k3nZLQTqrdU5YO1J8TBUhj+jJ2SQm2Z0a9SvzPa+a2c9AquMpyi4p9L+rkgtqUVh+nCdfIrOg7AkxzdytlPdDArKvH9yOFDyyVElRSREmXwX1ZRCcoLNDTdlSt07Ko1HI02usn/0QrtfRdueFolX/J9U49DOrhxW7t8GhY8wxZJxtki4RknxySM3JOGoSRLnkkT+TZe/HevHfv4zs65g1n1sgveJ9fgU+wZA==</latexit><latexit sha1_base64="gwVYo/mvVKzaYUV675Uc+56kQVQ=">AAACQnicbVDLSsQwFE19W9+6dBMcBN0MrSi6FBV0qeioMB2G2/TOTDBJS5IqQ+knuNUf8if8BXfi1oXpOAsdPRA4nHMu9+bEmeDGBsGrNzY+MTk1PTPrz80vLC4tr6xemzTXDBssFam+jcGg4AoblluBt5lGkLHAm/juuPJv7lEbnqor28+wJaGreIczsE663KnvtZdrQT0YgP4l4ZDUyBDn7RVvO0pSlktUlgkwphkGmW0VoC1nAks/yg1mwO6gi01HFUg0rWJwa0k3nZLQTqrdU5YO1J8TBUhj+jJ2SQm2Z0a9SvzPa+a2c9AquMpyi4p9L+rkgtqUVh+nCdfIrOg7AkxzdytlPdDArKvH9yOFDyyVElRSREmXwX1ZRCcoLNDTdlSt07Ko1HI02usn/0QrtfRdueFolX/J9U49DOrhxW7t8GhY8wxZJxtki4RknxySM3JOGoSRLnkkT+TZe/HevHfv4zs65g1n1sgveJ9fgU+wZA==</latexit><latexit sha1_base64="gwVYo/mvVKzaYUV675Uc+56kQVQ=">AAACQnicbVDLSsQwFE19W9+6dBMcBN0MrSi6FBV0qeioMB2G2/TOTDBJS5IqQ+knuNUf8if8BXfi1oXpOAsdPRA4nHMu9+bEmeDGBsGrNzY+MTk1PTPrz80vLC4tr6xemzTXDBssFam+jcGg4AoblluBt5lGkLHAm/juuPJv7lEbnqor28+wJaGreIczsE663KnvtZdrQT0YgP4l4ZDUyBDn7RVvO0pSlktUlgkwphkGmW0VoC1nAks/yg1mwO6gi01HFUg0rWJwa0k3nZLQTqrdU5YO1J8TBUhj+jJ2SQm2Z0a9SvzPa+a2c9AquMpyi4p9L+rkgtqUVh+nCdfIrOg7AkxzdytlPdDArKvH9yOFDyyVElRSREmXwX1ZRCcoLNDTdlSt07Ko1HI02usn/0QrtfRdueFolX/J9U49DOrhxW7t8GhY8wxZJxtki4RknxySM3JOGoSRLnkkT+TZe/HevHfv4zs65g1n1sgveJ9fgU+wZA==</latexit><latexit sha1_base64="gwVYo/mvVKzaYUV675Uc+56kQVQ=">AAACQnicbVDLSsQwFE19W9+6dBMcBN0MrSi6FBV0qeioMB2G2/TOTDBJS5IqQ+knuNUf8if8BXfi1oXpOAsdPRA4nHMu9+bEmeDGBsGrNzY+MTk1PTPrz80vLC4tr6xemzTXDBssFam+jcGg4AoblluBt5lGkLHAm/juuPJv7lEbnqor28+wJaGreIczsE663KnvtZdrQT0YgP4l4ZDUyBDn7RVvO0pSlktUlgkwphkGmW0VoC1nAks/yg1mwO6gi01HFUg0rWJwa0k3nZLQTqrdU5YO1J8TBUhj+jJ2SQm2Z0a9SvzPa+a2c9AquMpyi4p9L+rkgtqUVh+nCdfIrOg7AkxzdytlPdDArKvH9yOFDyyVElRSREmXwX1ZRCcoLNDTdlSt07Ko1HI02usn/0QrtfRdueFolX/J9U49DOrhxW7t8GhY8wxZJxtki4RknxySM3JOGoSRLnkkT+TZe/HevHfv4zs65g1n1sgveJ9fgU+wZA==</latexit>

5
<latexit sha1_base64="wD/Q9H4dRo6mHIeZ2EmBe4fXNFU=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYUXYoKulSwKnRKuZO5bYNJZkgyShnmC9zqD/kX/oE7cevKTO1CqwcCh3PO5d6cOBPc2CB49SYmp6ZnZufm/YXFpeWV2uratUlzzbDJUpHq2xgMCq6wabkVeJtpBBkLvInvTir/5h614am6soMM2xJ6inc5A+uky/1OrR40giHoXxKOSJ2McNFZ9XaiJGW5RGWZAGNaYZDZdgHaciaw9KPcYAbsDnrYclSBRNMuhpeWdMspCe2m2j1l6VD9OVGANGYgY5eUYPtm3KvE/7xWbruH7YKrLLeo2Peibi6oTWn1bZpwjcyKgSPANHe3UtYHDcy6cnw/UvjAUilBJUWU9Bjcl0V0isICPetE1Toti0otx6P9QfJPtFJL35Ubjlf5l1zvNsKgEV7u1Y+ORzXPkQ2ySbZJSA7IETknF6RJGEHySJ7Is/fivXnv3sd3dMIbzayTX/A+vwCDtK/w</latexit><latexit sha1_base64="wD/Q9H4dRo6mHIeZ2EmBe4fXNFU=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYUXYoKulSwKnRKuZO5bYNJZkgyShnmC9zqD/kX/oE7cevKTO1CqwcCh3PO5d6cOBPc2CB49SYmp6ZnZufm/YXFpeWV2uratUlzzbDJUpHq2xgMCq6wabkVeJtpBBkLvInvTir/5h614am6soMM2xJ6inc5A+uky/1OrR40giHoXxKOSJ2McNFZ9XaiJGW5RGWZAGNaYZDZdgHaciaw9KPcYAbsDnrYclSBRNMuhpeWdMspCe2m2j1l6VD9OVGANGYgY5eUYPtm3KvE/7xWbruH7YKrLLeo2Peibi6oTWn1bZpwjcyKgSPANHe3UtYHDcy6cnw/UvjAUilBJUWU9Bjcl0V0isICPetE1Toti0otx6P9QfJPtFJL35Ubjlf5l1zvNsKgEV7u1Y+ORzXPkQ2ySbZJSA7IETknF6RJGEHySJ7Is/fivXnv3sd3dMIbzayTX/A+vwCDtK/w</latexit><latexit sha1_base64="wD/Q9H4dRo6mHIeZ2EmBe4fXNFU=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYUXYoKulSwKnRKuZO5bYNJZkgyShnmC9zqD/kX/oE7cevKTO1CqwcCh3PO5d6cOBPc2CB49SYmp6ZnZufm/YXFpeWV2uratUlzzbDJUpHq2xgMCq6wabkVeJtpBBkLvInvTir/5h614am6soMM2xJ6inc5A+uky/1OrR40giHoXxKOSJ2McNFZ9XaiJGW5RGWZAGNaYZDZdgHaciaw9KPcYAbsDnrYclSBRNMuhpeWdMspCe2m2j1l6VD9OVGANGYgY5eUYPtm3KvE/7xWbruH7YKrLLeo2Peibi6oTWn1bZpwjcyKgSPANHe3UtYHDcy6cnw/UvjAUilBJUWU9Bjcl0V0isICPetE1Toti0otx6P9QfJPtFJL35Ubjlf5l1zvNsKgEV7u1Y+ORzXPkQ2ySbZJSA7IETknF6RJGEHySJ7Is/fivXnv3sd3dMIbzayTX/A+vwCDtK/w</latexit><latexit sha1_base64="wD/Q9H4dRo6mHIeZ2EmBe4fXNFU=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYUXYoKulSwKnRKuZO5bYNJZkgyShnmC9zqD/kX/oE7cevKTO1CqwcCh3PO5d6cOBPc2CB49SYmp6ZnZufm/YXFpeWV2uratUlzzbDJUpHq2xgMCq6wabkVeJtpBBkLvInvTir/5h614am6soMM2xJ6inc5A+uky/1OrR40giHoXxKOSJ2McNFZ9XaiJGW5RGWZAGNaYZDZdgHaciaw9KPcYAbsDnrYclSBRNMuhpeWdMspCe2m2j1l6VD9OVGANGYgY5eUYPtm3KvE/7xWbruH7YKrLLeo2Peibi6oTWn1bZpwjcyKgSPANHe3UtYHDcy6cnw/UvjAUilBJUWU9Bjcl0V0isICPetE1Toti0otx6P9QfJPtFJL35Ubjlf5l1zvNsKgEV7u1Y+ORzXPkQ2ySbZJSA7IETknF6RJGEHySJ7Is/fivXnv3sd3dMIbzayTX/A+vwCDtK/w</latexit>

� (kJ/mol)
<latexit sha1_base64="lXupw9cC1tydjSdPHZYBSjqqFbw="></latexit><latexit sha1_base64="lXupw9cC1tydjSdPHZYBSjqqFbw="></latexit><latexit sha1_base64="lXupw9cC1tydjSdPHZYBSjqqFbw="></latexit><latexit sha1_base64="lXupw9cC1tydjSdPHZYBSjqqFbw="></latexit>

2.5
<latexit sha1_base64="gwVYo/mvVKzaYUV675Uc+56kQVQ=">AAACQnicbVDLSsQwFE19W9+6dBMcBN0MrSi6FBV0qeioMB2G2/TOTDBJS5IqQ+knuNUf8if8BXfi1oXpOAsdPRA4nHMu9+bEmeDGBsGrNzY+MTk1PTPrz80vLC4tr6xemzTXDBssFam+jcGg4AoblluBt5lGkLHAm/juuPJv7lEbnqor28+wJaGreIczsE663KnvtZdrQT0YgP4l4ZDUyBDn7RVvO0pSlktUlgkwphkGmW0VoC1nAks/yg1mwO6gi01HFUg0rWJwa0k3nZLQTqrdU5YO1J8TBUhj+jJ2SQm2Z0a9SvzPa+a2c9AquMpyi4p9L+rkgtqUVh+nCdfIrOg7AkxzdytlPdDArKvH9yOFDyyVElRSREmXwX1ZRCcoLNDTdlSt07Ko1HI02usn/0QrtfRdueFolX/J9U49DOrhxW7t8GhY8wxZJxtki4RknxySM3JOGoSRLnkkT+TZe/HevHfv4zs65g1n1sgveJ9fgU+wZA==</latexit><latexit sha1_base64="gwVYo/mvVKzaYUV675Uc+56kQVQ=">AAACQnicbVDLSsQwFE19W9+6dBMcBN0MrSi6FBV0qeioMB2G2/TOTDBJS5IqQ+knuNUf8if8BXfi1oXpOAsdPRA4nHMu9+bEmeDGBsGrNzY+MTk1PTPrz80vLC4tr6xemzTXDBssFam+jcGg4AoblluBt5lGkLHAm/juuPJv7lEbnqor28+wJaGreIczsE663KnvtZdrQT0YgP4l4ZDUyBDn7RVvO0pSlktUlgkwphkGmW0VoC1nAks/yg1mwO6gi01HFUg0rWJwa0k3nZLQTqrdU5YO1J8TBUhj+jJ2SQm2Z0a9SvzPa+a2c9AquMpyi4p9L+rkgtqUVh+nCdfIrOg7AkxzdytlPdDArKvH9yOFDyyVElRSREmXwX1ZRCcoLNDTdlSt07Ko1HI02usn/0QrtfRdueFolX/J9U49DOrhxW7t8GhY8wxZJxtki4RknxySM3JOGoSRLnkkT+TZe/HevHfv4zs65g1n1sgveJ9fgU+wZA==</latexit><latexit sha1_base64="gwVYo/mvVKzaYUV675Uc+56kQVQ=">AAACQnicbVDLSsQwFE19W9+6dBMcBN0MrSi6FBV0qeioMB2G2/TOTDBJS5IqQ+knuNUf8if8BXfi1oXpOAsdPRA4nHMu9+bEmeDGBsGrNzY+MTk1PTPrz80vLC4tr6xemzTXDBssFam+jcGg4AoblluBt5lGkLHAm/juuPJv7lEbnqor28+wJaGreIczsE663KnvtZdrQT0YgP4l4ZDUyBDn7RVvO0pSlktUlgkwphkGmW0VoC1nAks/yg1mwO6gi01HFUg0rWJwa0k3nZLQTqrdU5YO1J8TBUhj+jJ2SQm2Z0a9SvzPa+a2c9AquMpyi4p9L+rkgtqUVh+nCdfIrOg7AkxzdytlPdDArKvH9yOFDyyVElRSREmXwX1ZRCcoLNDTdlSt07Ko1HI02usn/0QrtfRdueFolX/J9U49DOrhxW7t8GhY8wxZJxtki4RknxySM3JOGoSRLnkkT+TZe/HevHfv4zs65g1n1sgveJ9fgU+wZA==</latexit><latexit sha1_base64="gwVYo/mvVKzaYUV675Uc+56kQVQ=">AAACQnicbVDLSsQwFE19W9+6dBMcBN0MrSi6FBV0qeioMB2G2/TOTDBJS5IqQ+knuNUf8if8BXfi1oXpOAsdPRA4nHMu9+bEmeDGBsGrNzY+MTk1PTPrz80vLC4tr6xemzTXDBssFam+jcGg4AoblluBt5lGkLHAm/juuPJv7lEbnqor28+wJaGreIczsE663KnvtZdrQT0YgP4l4ZDUyBDn7RVvO0pSlktUlgkwphkGmW0VoC1nAks/yg1mwO6gi01HFUg0rWJwa0k3nZLQTqrdU5YO1J8TBUhj+jJ2SQm2Z0a9SvzPa+a2c9AquMpyi4p9L+rkgtqUVh+nCdfIrOg7AkxzdytlPdDArKvH9yOFDyyVElRSREmXwX1ZRCcoLNDTdlSt07Ko1HI02usn/0QrtfRdueFolX/J9U49DOrhxW7t8GhY8wxZJxtki4RknxySM3JOGoSRLnkkT+TZe/HevHfv4zs65g1n1sgveJ9fgU+wZA==</latexit>

5
<latexit sha1_base64="wD/Q9H4dRo6mHIeZ2EmBe4fXNFU=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYUXYoKulSwKnRKuZO5bYNJZkgyShnmC9zqD/kX/oE7cevKTO1CqwcCh3PO5d6cOBPc2CB49SYmp6ZnZufm/YXFpeWV2uratUlzzbDJUpHq2xgMCq6wabkVeJtpBBkLvInvTir/5h614am6soMM2xJ6inc5A+uky/1OrR40giHoXxKOSJ2McNFZ9XaiJGW5RGWZAGNaYZDZdgHaciaw9KPcYAbsDnrYclSBRNMuhpeWdMspCe2m2j1l6VD9OVGANGYgY5eUYPtm3KvE/7xWbruH7YKrLLeo2Peibi6oTWn1bZpwjcyKgSPANHe3UtYHDcy6cnw/UvjAUilBJUWU9Bjcl0V0isICPetE1Toti0otx6P9QfJPtFJL35Ubjlf5l1zvNsKgEV7u1Y+ORzXPkQ2ySbZJSA7IETknF6RJGEHySJ7Is/fivXnv3sd3dMIbzayTX/A+vwCDtK/w</latexit><latexit sha1_base64="wD/Q9H4dRo6mHIeZ2EmBe4fXNFU=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYUXYoKulSwKnRKuZO5bYNJZkgyShnmC9zqD/kX/oE7cevKTO1CqwcCh3PO5d6cOBPc2CB49SYmp6ZnZufm/YXFpeWV2uratUlzzbDJUpHq2xgMCq6wabkVeJtpBBkLvInvTir/5h614am6soMM2xJ6inc5A+uky/1OrR40giHoXxKOSJ2McNFZ9XaiJGW5RGWZAGNaYZDZdgHaciaw9KPcYAbsDnrYclSBRNMuhpeWdMspCe2m2j1l6VD9OVGANGYgY5eUYPtm3KvE/7xWbruH7YKrLLeo2Peibi6oTWn1bZpwjcyKgSPANHe3UtYHDcy6cnw/UvjAUilBJUWU9Bjcl0V0isICPetE1Toti0otx6P9QfJPtFJL35Ubjlf5l1zvNsKgEV7u1Y+ORzXPkQ2ySbZJSA7IETknF6RJGEHySJ7Is/fivXnv3sd3dMIbzayTX/A+vwCDtK/w</latexit><latexit sha1_base64="wD/Q9H4dRo6mHIeZ2EmBe4fXNFU=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYUXYoKulSwKnRKuZO5bYNJZkgyShnmC9zqD/kX/oE7cevKTO1CqwcCh3PO5d6cOBPc2CB49SYmp6ZnZufm/YXFpeWV2uratUlzzbDJUpHq2xgMCq6wabkVeJtpBBkLvInvTir/5h614am6soMM2xJ6inc5A+uky/1OrR40giHoXxKOSJ2McNFZ9XaiJGW5RGWZAGNaYZDZdgHaciaw9KPcYAbsDnrYclSBRNMuhpeWdMspCe2m2j1l6VD9OVGANGYgY5eUYPtm3KvE/7xWbruH7YKrLLeo2Peibi6oTWn1bZpwjcyKgSPANHe3UtYHDcy6cnw/UvjAUilBJUWU9Bjcl0V0isICPetE1Toti0otx6P9QfJPtFJL35Ubjlf5l1zvNsKgEV7u1Y+ORzXPkQ2ySbZJSA7IETknF6RJGEHySJ7Is/fivXnv3sd3dMIbzayTX/A+vwCDtK/w</latexit><latexit sha1_base64="wD/Q9H4dRo6mHIeZ2EmBe4fXNFU=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYUXYoKulSwKnRKuZO5bYNJZkgyShnmC9zqD/kX/oE7cevKTO1CqwcCh3PO5d6cOBPc2CB49SYmp6ZnZufm/YXFpeWV2uratUlzzbDJUpHq2xgMCq6wabkVeJtpBBkLvInvTir/5h614am6soMM2xJ6inc5A+uky/1OrR40giHoXxKOSJ2McNFZ9XaiJGW5RGWZAGNaYZDZdgHaciaw9KPcYAbsDnrYclSBRNMuhpeWdMspCe2m2j1l6VD9OVGANGYgY5eUYPtm3KvE/7xWbruH7YKrLLeo2Peibi6oTWn1bZpwjcyKgSPANHe3UtYHDcy6cnw/UvjAUilBJUWU9Bjcl0V0isICPetE1Toti0otx6P9QfJPtFJL35Ubjlf5l1zvNsKgEV7u1Y+ORzXPkQ2ySbZJSA7IETknF6RJGEHySJ7Is/fivXnv3sd3dMIbzayTX/A+vwCDtK/w</latexit>0

<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

50
<latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit>

100
<latexit sha1_base64="2QV4Y/REj3Xj6ZCgWjU+dnO/Zyo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTKUwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcKGFVZiO9XI4lBiKxzdzvzWE2ojEvVoxykGMRsoEQnOrJMefEp75Qqt0jnIKvFzUoEc9V75q9tPeBajslwyYzo+TW0wYdoKLnFa6mYGU8ZHbIAdRxWL0QST+alTcuaUPokS7UpZMld/T0xYbMw4Dl1nzOzQLHsz8T+vk9noOpgIlWYWFV8sijJJbEJmf5O+0MitHDvCuBbuVsKHTDNuXTolF4K//PIqaV5UfVr17y8rtZs8jiKcwCmcgw9XUIM7qEMDOAzgGV7hzZPei/fufSxaC14+cwx/4H3+AFaIjSk=</latexit><latexit sha1_base64="2QV4Y/REj3Xj6ZCgWjU+dnO/Zyo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTKUwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcKGFVZiO9XI4lBiKxzdzvzWE2ojEvVoxykGMRsoEQnOrJMefEp75Qqt0jnIKvFzUoEc9V75q9tPeBajslwyYzo+TW0wYdoKLnFa6mYGU8ZHbIAdRxWL0QST+alTcuaUPokS7UpZMld/T0xYbMw4Dl1nzOzQLHsz8T+vk9noOpgIlWYWFV8sijJJbEJmf5O+0MitHDvCuBbuVsKHTDNuXTolF4K//PIqaV5UfVr17y8rtZs8jiKcwCmcgw9XUIM7qEMDOAzgGV7hzZPei/fufSxaC14+cwx/4H3+AFaIjSk=</latexit><latexit sha1_base64="2QV4Y/REj3Xj6ZCgWjU+dnO/Zyo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTKUwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcKGFVZiO9XI4lBiKxzdzvzWE2ojEvVoxykGMRsoEQnOrJMefEp75Qqt0jnIKvFzUoEc9V75q9tPeBajslwyYzo+TW0wYdoKLnFa6mYGU8ZHbIAdRxWL0QST+alTcuaUPokS7UpZMld/T0xYbMw4Dl1nzOzQLHsz8T+vk9noOpgIlWYWFV8sijJJbEJmf5O+0MitHDvCuBbuVsKHTDNuXTolF4K//PIqaV5UfVr17y8rtZs8jiKcwCmcgw9XUIM7qEMDOAzgGV7hzZPei/fufSxaC14+cwx/4H3+AFaIjSk=</latexit><latexit sha1_base64="2QV4Y/REj3Xj6ZCgWjU+dnO/Zyo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTKUwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcKGFVZiO9XI4lBiKxzdzvzWE2ojEvVoxykGMRsoEQnOrJMefEp75Qqt0jnIKvFzUoEc9V75q9tPeBajslwyYzo+TW0wYdoKLnFa6mYGU8ZHbIAdRxWL0QST+alTcuaUPokS7UpZMld/T0xYbMw4Dl1nzOzQLHsz8T+vk9noOpgIlWYWFV8sijJJbEJmf5O+0MitHDvCuBbuVsKHTDNuXTolF4K//PIqaV5UfVr17y8rtZs8jiKcwCmcgw9XUIM7qEMDOAzgGV7hzZPei/fufSxaC14+cwx/4H3+AFaIjSk=</latexit>

OH
<latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit>

CH3
<latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit>

� (kJ/mol)
<latexit sha1_base64="lXupw9cC1tydjSdPHZYBSjqqFbw="></latexit><latexit sha1_base64="lXupw9cC1tydjSdPHZYBSjqqFbw="></latexit><latexit sha1_base64="lXupw9cC1tydjSdPHZYBSjqqFbw="></latexit><latexit sha1_base64="lXupw9cC1tydjSdPHZYBSjqqFbw="></latexit>

�
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v
i �
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�

<latexit sha1_base64="0wN6mFwt8uXlwO52whqn8clrUFU="></latexit><latexit sha1_base64="0wN6mFwt8uXlwO52whqn8clrUFU="></latexit><latexit sha1_base64="0wN6mFwt8uXlwO52whqn8clrUFU="></latexit><latexit sha1_base64="0wN6mFwt8uXlwO52whqn8clrUFU="></latexit>

a	

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

�200
<latexit sha1_base64="Gdb+9+9HoMhx0koW0hykJkPeSuA=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4sWSLoMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ3FuNvb219Y3Nru7RT3t3bPzisHB23TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLl3WMB5UqruE50CrxC1KFAs1B5as/jGkqmbJUEGN6Pk5skBFtORVsVu6nhiWETsiI9RxVRDITZPNbZ+jcKUMUxdqVsmiu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigVyMYofxwNuWbUiqkjhGrubkV0TDSh1sVTdiH4yy+vkna95uOa/3BVbdwWcZTgFM7gAny4hgbcQxNaQGEMz/AKb570Xrx372PRuuYVMyfwB97nD8GxjWE=</latexit><latexit sha1_base64="Gdb+9+9HoMhx0koW0hykJkPeSuA=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4sWSLoMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ3FuNvb219Y3Nru7RT3t3bPzisHB23TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLl3WMB5UqruE50CrxC1KFAs1B5as/jGkqmbJUEGN6Pk5skBFtORVsVu6nhiWETsiI9RxVRDITZPNbZ+jcKUMUxdqVsmiu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigVyMYofxwNuWbUiqkjhGrubkV0TDSh1sVTdiH4yy+vkna95uOa/3BVbdwWcZTgFM7gAny4hgbcQxNaQGEMz/AKb570Xrx372PRuuYVMyfwB97nD8GxjWE=</latexit><latexit sha1_base64="Gdb+9+9HoMhx0koW0hykJkPeSuA=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4sWSLoMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ3FuNvb219Y3Nru7RT3t3bPzisHB23TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLl3WMB5UqruE50CrxC1KFAs1B5as/jGkqmbJUEGN6Pk5skBFtORVsVu6nhiWETsiI9RxVRDITZPNbZ+jcKUMUxdqVsmiu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigVyMYofxwNuWbUiqkjhGrubkV0TDSh1sVTdiH4yy+vkna95uOa/3BVbdwWcZTgFM7gAny4hgbcQxNaQGEMz/AKb570Xrx372PRuuYVMyfwB97nD8GxjWE=</latexit><latexit sha1_base64="Gdb+9+9HoMhx0koW0hykJkPeSuA=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4sWSLoMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ3FuNvb219Y3Nru7RT3t3bPzisHB23TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLl3WMB5UqruE50CrxC1KFAs1B5as/jGkqmbJUEGN6Pk5skBFtORVsVu6nhiWETsiI9RxVRDITZPNbZ+jcKUMUxdqVsmiu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigVyMYofxwNuWbUiqkjhGrubkV0TDSh1sVTdiH4yy+vkna95uOa/3BVbdwWcZTgFM7gAny4hgbcQxNaQGEMz/AKb570Xrx372PRuuYVMyfwB97nD8GxjWE=</latexit>

�100
<latexit sha1_base64="o7lAY8e7NUGNHfCk+Rcw+4Hs9LM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LXjxWsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWIy/vdLa+sbmVnm7srO7t39QPTxqmzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaXLnyMB9UaruM50CrxC1KDAs1B9as/jGkqmbJUEGN6Pk5skBFtORVsVumnhiWETsiI9RxVRDITZPNbZ+jMKUMUxdqVsmiu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigVyMYofxwNuWbUiqkjhGrubkV0TDSh1sVTcSH4yy+vkvZl3cd1/+Gq1rgt4ijDCZzCOfhwDQ24hya0gMIYnuEV3jzpvXjv3seiteQVM8fwB97nD8ArjWA=</latexit><latexit sha1_base64="o7lAY8e7NUGNHfCk+Rcw+4Hs9LM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LXjxWsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWIy/vdLa+sbmVnm7srO7t39QPTxqmzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaXLnyMB9UaruM50CrxC1KDAs1B9as/jGkqmbJUEGN6Pk5skBFtORVsVumnhiWETsiI9RxVRDITZPNbZ+jMKUMUxdqVsmiu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigVyMYofxwNuWbUiqkjhGrubkV0TDSh1sVTcSH4yy+vkvZl3cd1/+Gq1rgt4ijDCZzCOfhwDQ24hya0gMIYnuEV3jzpvXjv3seiteQVM8fwB97nD8ArjWA=</latexit><latexit sha1_base64="o7lAY8e7NUGNHfCk+Rcw+4Hs9LM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LXjxWsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWIy/vdLa+sbmVnm7srO7t39QPTxqmzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaXLnyMB9UaruM50CrxC1KDAs1B9as/jGkqmbJUEGN6Pk5skBFtORVsVumnhiWETsiI9RxVRDITZPNbZ+jMKUMUxdqVsmiu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigVyMYofxwNuWbUiqkjhGrubkV0TDSh1sVTcSH4yy+vkvZl3cd1/+Gq1rgt4ijDCZzCOfhwDQ24hya0gMIYnuEV3jzpvXjv3seiteQVM8fwB97nD8ArjWA=</latexit><latexit sha1_base64="o7lAY8e7NUGNHfCk+Rcw+4Hs9LM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LXjxWsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWIy/vdLa+sbmVnm7srO7t39QPTxqmzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaXLnyMB9UaruM50CrxC1KDAs1B9as/jGkqmbJUEGN6Pk5skBFtORVsVumnhiWETsiI9RxVRDITZPNbZ+jMKUMUxdqVsmiu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigVyMYofxwNuWbUiqkjhGrubkV0TDSh1sVTcSH4yy+vkvZl3cd1/+Gq1rgt4ijDCZzCOfhwDQ24hya0gMIYnuEV3jzpvXjv3seiteQVM8fwB97nD8ArjWA=</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

50
<latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit><latexit sha1_base64="DzReu2TKsw3oaZj/VczpPB+gLLU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Ae6GjPM=</latexit>

100
<latexit sha1_base64="2QV4Y/REj3Xj6ZCgWjU+dnO/Zyo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTKUwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcKGFVZiO9XI4lBiKxzdzvzWE2ojEvVoxykGMRsoEQnOrJMefEp75Qqt0jnIKvFzUoEc9V75q9tPeBajslwyYzo+TW0wYdoKLnFa6mYGU8ZHbIAdRxWL0QST+alTcuaUPokS7UpZMld/T0xYbMw4Dl1nzOzQLHsz8T+vk9noOpgIlWYWFV8sijJJbEJmf5O+0MitHDvCuBbuVsKHTDNuXTolF4K//PIqaV5UfVr17y8rtZs8jiKcwCmcgw9XUIM7qEMDOAzgGV7hzZPei/fufSxaC14+cwx/4H3+AFaIjSk=</latexit><latexit sha1_base64="2QV4Y/REj3Xj6ZCgWjU+dnO/Zyo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTKUwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcKGFVZiO9XI4lBiKxzdzvzWE2ojEvVoxykGMRsoEQnOrJMefEp75Qqt0jnIKvFzUoEc9V75q9tPeBajslwyYzo+TW0wYdoKLnFa6mYGU8ZHbIAdRxWL0QST+alTcuaUPokS7UpZMld/T0xYbMw4Dl1nzOzQLHsz8T+vk9noOpgIlWYWFV8sijJJbEJmf5O+0MitHDvCuBbuVsKHTDNuXTolF4K//PIqaV5UfVr17y8rtZs8jiKcwCmcgw9XUIM7qEMDOAzgGV7hzZPei/fufSxaC14+cwx/4H3+AFaIjSk=</latexit><latexit sha1_base64="2QV4Y/REj3Xj6ZCgWjU+dnO/Zyo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTKUwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcKGFVZiO9XI4lBiKxzdzvzWE2ojEvVoxykGMRsoEQnOrJMefEp75Qqt0jnIKvFzUoEc9V75q9tPeBajslwyYzo+TW0wYdoKLnFa6mYGU8ZHbIAdRxWL0QST+alTcuaUPokS7UpZMld/T0xYbMw4Dl1nzOzQLHsz8T+vk9noOpgIlWYWFV8sijJJbEJmf5O+0MitHDvCuBbuVsKHTDNuXTolF4K//PIqaV5UfVr17y8rtZs8jiKcwCmcgw9XUIM7qEMDOAzgGV7hzZPei/fufSxaC14+cwx/4H3+AFaIjSk=</latexit><latexit sha1_base64="2QV4Y/REj3Xj6ZCgWjU+dnO/Zyo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTKUwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcKGFVZiO9XI4lBiKxzdzvzWE2ojEvVoxykGMRsoEQnOrJMefEp75Qqt0jnIKvFzUoEc9V75q9tPeBajslwyYzo+TW0wYdoKLnFa6mYGU8ZHbIAdRxWL0QST+alTcuaUPokS7UpZMld/T0xYbMw4Dl1nzOzQLHsz8T+vk9noOpgIlWYWFV8sijJJbEJmf5O+0MitHDvCuBbuVsKHTDNuXTolF4K//PIqaV5UfVr17y8rtZs8jiKcwCmcgw9XUIM7qEMDOAzgGV7hzZPei/fufSxaC14+cwx/4H3+AFaIjSk=</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>
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P

v
(N

)
<latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit>

N
<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

CH3
<latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit>

OH
<latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit><latexit sha1_base64="ZRIBcYoasdtmweTTWo1BR3MIKUc=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4KjO10nZXdNOdFewDpkPJpJk2NI8hyQhl6Ge4caGIW7/GnX9jpq2gogcCh3PuJeeeMGZUG9f9cHJr6xubW/ntws7u3v5B8fCoq2WiMOlgyaTqh0gTRgXpGGoY6ceKIB4y0gun15nfuydKUynuzCwmAUdjQSOKkbGSP+DITBRPb1rzYbHklr1qpdLwoCU1t3LhWtKo1S+rHvTK7gIlsEJ7WHwfjCROOBEGM6S177mxCVKkDMWMzAuDRJMY4SkaE99SgTjRQbqIPIdnVhnBSCr7hIEL9ftGirjWMx7aySyi/u1l4l+en5ioHqRUxIkhAi8/ihIGjYTZ/XBEFcGGzSxBWFGbFeIJUggb21LBlvB1KfyfdCtlz1Z0Wy01r1Z15MEJOAXnwAM10AQt0AYdgIEED+AJPDvGeXRenNflaM5Z7RyDH3DePgHXUZGe</latexit>

c	 v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

✓1
<latexit sha1_base64="FhzAZHUjjdLCyn2/AXDJ9UTSs5Y="></latexit><latexit sha1_base64="FhzAZHUjjdLCyn2/AXDJ9UTSs5Y="></latexit><latexit sha1_base64="FhzAZHUjjdLCyn2/AXDJ9UTSs5Y="></latexit><latexit sha1_base64="FhzAZHUjjdLCyn2/AXDJ9UTSs5Y="></latexit>

✓2
<latexit sha1_base64="FSaU/0EEYStxDVk4q16SMRA2MJY="></latexit><latexit sha1_base64="FSaU/0EEYStxDVk4q16SMRA2MJY="></latexit><latexit sha1_base64="FSaU/0EEYStxDVk4q16SMRA2MJY="></latexit><latexit sha1_base64="FSaU/0EEYStxDVk4q16SMRA2MJY="></latexit>

>
<latexit sha1_base64="hsA1IBmugR8oiXEAcvyOfrFl+28=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYEXYmooEsFq0KnlDuZ2zaYZIYko5RhvsCt/pB/4R+4E7euzNQutHogcDjnXO7NiTPBjQ2CV29icmp6ZnZu3l9YXFpeqa2uXZs01wybLBWpvo3BoOAKm5ZbgbeZRpCxwJv47qTyb+5RG56qKzvIsC2hp3iXM7BOujzs1OpBIxiC/iXhiNTJCBedVW8nSlKWS1SWCTCmFQaZbRegLWcCSz/KDWbA7qCHLUcVSDTtYnhpSbecktBuqt1Tlg7VnxMFSGMGMnZJCbZvxr1K/M9r5bZ70C64ynKLin0v6uaC2pRW36YJ18isGDgCTHN3K2V90MCsK8f3I4UPLJUSVFJESY/BfVlEpygs0LNOVK3TsqjUcjzaHyT/RCu19F254XiVf8n1biMMGuHlXv3oeFTzHNkgm2SbhGSfHJFzckGahBEkj+SJPHsv3pv37n18Rye80cw6+QXv8wuUcK/5</latexit><latexit sha1_base64="hsA1IBmugR8oiXEAcvyOfrFl+28=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYEXYmooEsFq0KnlDuZ2zaYZIYko5RhvsCt/pB/4R+4E7euzNQutHogcDjnXO7NiTPBjQ2CV29icmp6ZnZu3l9YXFpeqa2uXZs01wybLBWpvo3BoOAKm5ZbgbeZRpCxwJv47qTyb+5RG56qKzvIsC2hp3iXM7BOujzs1OpBIxiC/iXhiNTJCBedVW8nSlKWS1SWCTCmFQaZbRegLWcCSz/KDWbA7qCHLUcVSDTtYnhpSbecktBuqt1Tlg7VnxMFSGMGMnZJCbZvxr1K/M9r5bZ70C64ynKLin0v6uaC2pRW36YJ18isGDgCTHN3K2V90MCsK8f3I4UPLJUSVFJESY/BfVlEpygs0LNOVK3TsqjUcjzaHyT/RCu19F254XiVf8n1biMMGuHlXv3oeFTzHNkgm2SbhGSfHJFzckGahBEkj+SJPHsv3pv37n18Rye80cw6+QXv8wuUcK/5</latexit><latexit sha1_base64="hsA1IBmugR8oiXEAcvyOfrFl+28=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYEXYmooEsFq0KnlDuZ2zaYZIYko5RhvsCt/pB/4R+4E7euzNQutHogcDjnXO7NiTPBjQ2CV29icmp6ZnZu3l9YXFpeqa2uXZs01wybLBWpvo3BoOAKm5ZbgbeZRpCxwJv47qTyb+5RG56qKzvIsC2hp3iXM7BOujzs1OpBIxiC/iXhiNTJCBedVW8nSlKWS1SWCTCmFQaZbRegLWcCSz/KDWbA7qCHLUcVSDTtYnhpSbecktBuqt1Tlg7VnxMFSGMGMnZJCbZvxr1K/M9r5bZ70C64ynKLin0v6uaC2pRW36YJ18isGDgCTHN3K2V90MCsK8f3I4UPLJUSVFJESY/BfVlEpygs0LNOVK3TsqjUcjzaHyT/RCu19F254XiVf8n1biMMGuHlXv3oeFTzHNkgm2SbhGSfHJFzckGahBEkj+SJPHsv3pv37n18Rye80cw6+QXv8wuUcK/5</latexit><latexit sha1_base64="hsA1IBmugR8oiXEAcvyOfrFl+28=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYEXYmooEsFq0KnlDuZ2zaYZIYko5RhvsCt/pB/4R+4E7euzNQutHogcDjnXO7NiTPBjQ2CV29icmp6ZnZu3l9YXFpeqa2uXZs01wybLBWpvo3BoOAKm5ZbgbeZRpCxwJv47qTyb+5RG56qKzvIsC2hp3iXM7BOujzs1OpBIxiC/iXhiNTJCBedVW8nSlKWS1SWCTCmFQaZbRegLWcCSz/KDWbA7qCHLUcVSDTtYnhpSbecktBuqt1Tlg7VnxMFSGMGMnZJCbZvxr1K/M9r5bZ70C64ynKLin0v6uaC2pRW36YJ18isGDgCTHN3K2V90MCsK8f3I4UPLJUSVFJESY/BfVlEpygs0LNOVK3TsqjUcjzaHyT/RCu19F254XiVf8n1biMMGuHlXv3oeFTzHNkgm2SbhGSfHJFzckGahBEkj+SJPHsv3pv37n18Rye80cw6+QXv8wuUcK/5</latexit>

✓2
<latexit sha1_base64="FSaU/0EEYStxDVk4q16SMRA2MJY="></latexit><latexit sha1_base64="FSaU/0EEYStxDVk4q16SMRA2MJY="></latexit><latexit sha1_base64="FSaU/0EEYStxDVk4q16SMRA2MJY="></latexit><latexit sha1_base64="FSaU/0EEYStxDVk4q16SMRA2MJY="></latexit>

✓1
<latexit sha1_base64="FhzAZHUjjdLCyn2/AXDJ9UTSs5Y="></latexit><latexit sha1_base64="FhzAZHUjjdLCyn2/AXDJ9UTSs5Y="></latexit><latexit sha1_base64="FhzAZHUjjdLCyn2/AXDJ9UTSs5Y="></latexit><latexit sha1_base64="FhzAZHUjjdLCyn2/AXDJ9UTSs5Y="></latexit>

>
<latexit sha1_base64="hsA1IBmugR8oiXEAcvyOfrFl+28=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYEXYmooEsFq0KnlDuZ2zaYZIYko5RhvsCt/pB/4R+4E7euzNQutHogcDjnXO7NiTPBjQ2CV29icmp6ZnZu3l9YXFpeqa2uXZs01wybLBWpvo3BoOAKm5ZbgbeZRpCxwJv47qTyb+5RG56qKzvIsC2hp3iXM7BOujzs1OpBIxiC/iXhiNTJCBedVW8nSlKWS1SWCTCmFQaZbRegLWcCSz/KDWbA7qCHLUcVSDTtYnhpSbecktBuqt1Tlg7VnxMFSGMGMnZJCbZvxr1K/M9r5bZ70C64ynKLin0v6uaC2pRW36YJ18isGDgCTHN3K2V90MCsK8f3I4UPLJUSVFJESY/BfVlEpygs0LNOVK3TsqjUcjzaHyT/RCu19F254XiVf8n1biMMGuHlXv3oeFTzHNkgm2SbhGSfHJFzckGahBEkj+SJPHsv3pv37n18Rye80cw6+QXv8wuUcK/5</latexit><latexit sha1_base64="hsA1IBmugR8oiXEAcvyOfrFl+28=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYEXYmooEsFq0KnlDuZ2zaYZIYko5RhvsCt/pB/4R+4E7euzNQutHogcDjnXO7NiTPBjQ2CV29icmp6ZnZu3l9YXFpeqa2uXZs01wybLBWpvo3BoOAKm5ZbgbeZRpCxwJv47qTyb+5RG56qKzvIsC2hp3iXM7BOujzs1OpBIxiC/iXhiNTJCBedVW8nSlKWS1SWCTCmFQaZbRegLWcCSz/KDWbA7qCHLUcVSDTtYnhpSbecktBuqt1Tlg7VnxMFSGMGMnZJCbZvxr1K/M9r5bZ70C64ynKLin0v6uaC2pRW36YJ18isGDgCTHN3K2V90MCsK8f3I4UPLJUSVFJESY/BfVlEpygs0LNOVK3TsqjUcjzaHyT/RCu19F254XiVf8n1biMMGuHlXv3oeFTzHNkgm2SbhGSfHJFzckGahBEkj+SJPHsv3pv37n18Rye80cw6+QXv8wuUcK/5</latexit><latexit sha1_base64="hsA1IBmugR8oiXEAcvyOfrFl+28=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYEXYmooEsFq0KnlDuZ2zaYZIYko5RhvsCt/pB/4R+4E7euzNQutHogcDjnXO7NiTPBjQ2CV29icmp6ZnZu3l9YXFpeqa2uXZs01wybLBWpvo3BoOAKm5ZbgbeZRpCxwJv47qTyb+5RG56qKzvIsC2hp3iXM7BOujzs1OpBIxiC/iXhiNTJCBedVW8nSlKWS1SWCTCmFQaZbRegLWcCSz/KDWbA7qCHLUcVSDTtYnhpSbecktBuqt1Tlg7VnxMFSGMGMnZJCbZvxr1K/M9r5bZ70C64ynKLin0v6uaC2pRW36YJ18isGDgCTHN3K2V90MCsK8f3I4UPLJUSVFJESY/BfVlEpygs0LNOVK3TsqjUcjzaHyT/RCu19F254XiVf8n1biMMGuHlXv3oeFTzHNkgm2SbhGSfHJFzckGahBEkj+SJPHsv3pv37n18Rye80cw6+QXv8wuUcK/5</latexit><latexit sha1_base64="hsA1IBmugR8oiXEAcvyOfrFl+28=">AAACQHicbVDLSgMxFM34dnxVXboJFkE3ZUYEXYmooEsFq0KnlDuZ2zaYZIYko5RhvsCt/pB/4R+4E7euzNQutHogcDjnXO7NiTPBjQ2CV29icmp6ZnZu3l9YXFpeqa2uXZs01wybLBWpvo3BoOAKm5ZbgbeZRpCxwJv47qTyb+5RG56qKzvIsC2hp3iXM7BOujzs1OpBIxiC/iXhiNTJCBedVW8nSlKWS1SWCTCmFQaZbRegLWcCSz/KDWbA7qCHLUcVSDTtYnhpSbecktBuqt1Tlg7VnxMFSGMGMnZJCbZvxr1K/M9r5bZ70C64ynKLin0v6uaC2pRW36YJ18isGDgCTHN3K2V90MCsK8f3I4UPLJUSVFJESY/BfVlEpygs0LNOVK3TsqjUcjzaHyT/RCu19F254XiVf8n1biMMGuHlXv3oeFTzHNkgm2SbhGSfHJFzckGahBEkj+SJPHsv3pv37n18Rye80cw6+QXv8wuUcK/5</latexit>

G
c
a
v

<latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit>Gcav
<latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit>

cos ✓
<latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit>

b	

d	

�0.5
<latexit sha1_base64="4O2i+PS/thn9/icyKwQEQPgpL+8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGRih6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxy6cJzrwbVmud6c6BV4hekBgWag+pXfxiTVFBpCMda93wvMUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C+/vEral67vuf5Dvda4LeIowwmcwjn4cA0NuIcmtIDAGJ7hFd4c4bw4787HorXkFDPH8AfO5w/DL41i</latexit><latexit sha1_base64="4O2i+PS/thn9/icyKwQEQPgpL+8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGRih6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxy6cJzrwbVmud6c6BV4hekBgWag+pXfxiTVFBpCMda93wvMUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C+/vEral67vuf5Dvda4LeIowwmcwjn4cA0NuIcmtIDAGJ7hFd4c4bw4787HorXkFDPH8AfO5w/DL41i</latexit><latexit sha1_base64="4O2i+PS/thn9/icyKwQEQPgpL+8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGRih6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxy6cJzrwbVmud6c6BV4hekBgWag+pXfxiTVFBpCMda93wvMUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C+/vEral67vuf5Dvda4LeIowwmcwjn4cA0NuIcmtIDAGJ7hFd4c4bw4787HorXkFDPH8AfO5w/DL41i</latexit><latexit sha1_base64="4O2i+PS/thn9/icyKwQEQPgpL+8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGRih6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxy6cJzrwbVmud6c6BV4hekBgWag+pXfxiTVFBpCMda93wvMUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C+/vEral67vuf5Dvda4LeIowwmcwjn4cA0NuIcmtIDAGJ7hFd4c4bw4787HorXkFDPH8AfO5w/DL41i</latexit>

0.0
<latexit sha1_base64="kxlXsl02JY+2IHxFwjdMGtAFGM4=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ92ebw3w8y8MBVcG8/7dkpr6xubW+Xtys7u3v6Be3jU0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4dua3n1BpnshHM0kxiOlQ8ogzaqz04NW8vlu1/xxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+X3VKzqwyIFGi7JOGzNXfHTmNtZ7Eoa2MqRnpZW8m/ud1MxNdBzmXaWZQssWgKBPEJGR2NxlwhcyIiSWUKW53JWxEFWXGplOxIfjLJ6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgyE8wyu8OcJ5cd6dj0VpySl6juEPnM8fUfiNJg==</latexit><latexit sha1_base64="kxlXsl02JY+2IHxFwjdMGtAFGM4=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ92ebw3w8y8MBVcG8/7dkpr6xubW+Xtys7u3v6Be3jU0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4dua3n1BpnshHM0kxiOlQ8ogzaqz04NW8vlu1/xxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+X3VKzqwyIFGi7JOGzNXfHTmNtZ7Eoa2MqRnpZW8m/ud1MxNdBzmXaWZQssWgKBPEJGR2NxlwhcyIiSWUKW53JWxEFWXGplOxIfjLJ6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgyE8wyu8OcJ5cd6dj0VpySl6juEPnM8fUfiNJg==</latexit><latexit sha1_base64="kxlXsl02JY+2IHxFwjdMGtAFGM4=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ92ebw3w8y8MBVcG8/7dkpr6xubW+Xtys7u3v6Be3jU0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4dua3n1BpnshHM0kxiOlQ8ogzaqz04NW8vlu1/xxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+X3VKzqwyIFGi7JOGzNXfHTmNtZ7Eoa2MqRnpZW8m/ud1MxNdBzmXaWZQssWgKBPEJGR2NxlwhcyIiSWUKW53JWxEFWXGplOxIfjLJ6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgyE8wyu8OcJ5cd6dj0VpySl6juEPnM8fUfiNJg==</latexit><latexit sha1_base64="kxlXsl02JY+2IHxFwjdMGtAFGM4=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ92ebw3w8y8MBVcG8/7dkpr6xubW+Xtys7u3v6Be3jU0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+H4dua3n1BpnshHM0kxiOlQ8ogzaqz04NW8vlu1/xxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+X3VKzqwyIFGi7JOGzNXfHTmNtZ7Eoa2MqRnpZW8m/ud1MxNdBzmXaWZQssWgKBPEJGR2NxlwhcyIiSWUKW53JWxEFWXGplOxIfjLJ6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgyE8wyu8OcJ5cd6dj0VpySl6juEPnM8fUfiNJg==</latexit>

0.5
<latexit sha1_base64="uyfAD27eL+fX0p0kuZAbh6uqrik=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0WPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx077kXvWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1mMjSs=</latexit><latexit sha1_base64="uyfAD27eL+fX0p0kuZAbh6uqrik=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0WPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx077kXvWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1mMjSs=</latexit><latexit sha1_base64="uyfAD27eL+fX0p0kuZAbh6uqrik=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0WPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx077kXvWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1mMjSs=</latexit><latexit sha1_base64="uyfAD27eL+fX0p0kuZAbh6uqrik=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0WPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx077kXvWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1mMjSs=</latexit>

1.0
<latexit sha1_base64="1dYSWCdn7/1UVfbns38qUvM7H+8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t39QPTxq6SRTDJssEYnqhFSj4BKbhhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVZ68F2vX615rjcHWSV+QWpQoNGvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVN+jSc=</latexit><latexit sha1_base64="1dYSWCdn7/1UVfbns38qUvM7H+8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t39QPTxq6SRTDJssEYnqhFSj4BKbhhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVZ68F2vX615rjcHWSV+QWpQoNGvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVN+jSc=</latexit><latexit sha1_base64="1dYSWCdn7/1UVfbns38qUvM7H+8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t39QPTxq6SRTDJssEYnqhFSj4BKbhhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVZ68F2vX615rjcHWSV+QWpQoNGvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVN+jSc=</latexit><latexit sha1_base64="1dYSWCdn7/1UVfbns38qUvM7H+8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t39QPTxq6SRTDJssEYnqhFSj4BKbhhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVZ68F2vX615rjcHWSV+QWpQoNGvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVN+jSc=</latexit>

CH3
<latexit sha1_base64="baUpa6faq1im4IcpnpmHCXH1CyY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMtiN11WsA9oh5JJM21okhmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEHOmjet+O4WNza3tneJuaW//4PCofHzS1lGiCG2RiEeqG2BNOZO0ZZjhtBsrikXAaSeY1DO/M6VKs0g+mllMfYFHkoWMYGMlvy+wGSuR1hvzwfWgXHGr7gJonXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRe6ieaxphM8Ij2LJVYUO2ni9BzdGGVIQojZZ80aKH+3kix0HomAjuZhdSrXib+5/USE975KZNxYqgky0NhwpGJUNYAGjJFieEzSzBRzGZFZIwVJsb2VLIleKtfXiftq6rnVr2Hm0rtPq+jCGdwDpfgwS3UoAFNaAGBJ3iGV3hzps6L8+58LEcLTr5zCn/gfP4AlmmR9g==</latexit><latexit sha1_base64="baUpa6faq1im4IcpnpmHCXH1CyY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMtiN11WsA9oh5JJM21okhmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEHOmjet+O4WNza3tneJuaW//4PCofHzS1lGiCG2RiEeqG2BNOZO0ZZjhtBsrikXAaSeY1DO/M6VKs0g+mllMfYFHkoWMYGMlvy+wGSuR1hvzwfWgXHGr7gJonXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRe6ieaxphM8Ij2LJVYUO2ni9BzdGGVIQojZZ80aKH+3kix0HomAjuZhdSrXib+5/USE975KZNxYqgky0NhwpGJUNYAGjJFieEzSzBRzGZFZIwVJsb2VLIleKtfXiftq6rnVr2Hm0rtPq+jCGdwDpfgwS3UoAFNaAGBJ3iGV3hzps6L8+58LEcLTr5zCn/gfP4AlmmR9g==</latexit><latexit sha1_base64="baUpa6faq1im4IcpnpmHCXH1CyY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMtiN11WsA9oh5JJM21okhmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEHOmjet+O4WNza3tneJuaW//4PCofHzS1lGiCG2RiEeqG2BNOZO0ZZjhtBsrikXAaSeY1DO/M6VKs0g+mllMfYFHkoWMYGMlvy+wGSuR1hvzwfWgXHGr7gJonXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRe6ieaxphM8Ij2LJVYUO2ni9BzdGGVIQojZZ80aKH+3kix0HomAjuZhdSrXib+5/USE975KZNxYqgky0NhwpGJUNYAGjJFieEzSzBRzGZFZIwVJsb2VLIleKtfXiftq6rnVr2Hm0rtPq+jCGdwDpfgwS3UoAFNaAGBJ3iGV3hzps6L8+58LEcLTr5zCn/gfP4AlmmR9g==</latexit><latexit sha1_base64="baUpa6faq1im4IcpnpmHCXH1CyY=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyooMtiN11WsA9oh5JJM21okhmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEHOmjet+O4WNza3tneJuaW//4PCofHzS1lGiCG2RiEeqG2BNOZO0ZZjhtBsrikXAaSeY1DO/M6VKs0g+mllMfYFHkoWMYGMlvy+wGSuR1hvzwfWgXHGr7gJonXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRe6ieaxphM8Ij2LJVYUO2ni9BzdGGVIQojZZ80aKH+3kix0HomAjuZhdSrXib+5/USE975KZNxYqgky0NhwpGJUNYAGjJFieEzSzBRzGZFZIwVJsb2VLIleKtfXiftq6rnVr2Hm0rtPq+jCGdwDpfgwS3UoAFNaAGBJ3iGV3hzps6L8+58LEcLTr5zCn/gfP4AlmmR9g==</latexit>

CH2CN
<latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit><latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit><latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="aY/ZJzD/vP7vJepOt9tzsdubvfM=">AAAB93icbVBNSwMxEJ31s9aqqzfxEiyCp7Lbix6FXnqSCvYD2mXJptk2NMkuSVYoS/HiX/HiQRH/iTf/jdm2iLY+GHh5b4bMvCjlTBvP+3I2Nre2d3ZLe+X9ysHhkXtc6egkU4S2ScIT1YuwppxJ2jbMcNpLFcUi4rQbTRqF332gSrNE3ptpSgOBR5LFjGBjpdA9HQhsxkrkjeYsrKOf1+0sdKtezZsDrRN/SaqwRCt0PwfDhGSCSkM41rrve6kJcqwMI5zOyoNM0xSTCR7RvqUSC6qDfH7CDF1YZYjiRNmSBs3V3xM5FlpPRWQ7ixX1qleI/3n9zMTXQc5kmhkqyeKjOOPIJKjIAw2ZosTwqSWYKGZ3RWSMFSbGpla2IfirJ6+TTr3mezX/zoMSnME5XIIPV3ADTWhBGwg8wjO8wpvz5Lw474u4NpxlbifwB87HN4Uplb8=</latexit><latexit sha1_base64="aY/ZJzD/vP7vJepOt9tzsdubvfM=">AAAB93icbVBNSwMxEJ31s9aqqzfxEiyCp7Lbix6FXnqSCvYD2mXJptk2NMkuSVYoS/HiX/HiQRH/iTf/jdm2iLY+GHh5b4bMvCjlTBvP+3I2Nre2d3ZLe+X9ysHhkXtc6egkU4S2ScIT1YuwppxJ2jbMcNpLFcUi4rQbTRqF332gSrNE3ptpSgOBR5LFjGBjpdA9HQhsxkrkjeYsrKOf1+0sdKtezZsDrRN/SaqwRCt0PwfDhGSCSkM41rrve6kJcqwMI5zOyoNM0xSTCR7RvqUSC6qDfH7CDF1YZYjiRNmSBs3V3xM5FlpPRWQ7ixX1qleI/3n9zMTXQc5kmhkqyeKjOOPIJKjIAw2ZosTwqSWYKGZ3RWSMFSbGpla2IfirJ6+TTr3mezX/zoMSnME5XIIPV3ADTWhBGwg8wjO8wpvz5Lw474u4NpxlbifwB87HN4Uplb8=</latexit><latexit sha1_base64="mUcylxHEiIq4mf+3KdcduP1WiM4=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV2WmG10Wu+lKKtgHtMOQSTNtaJIZkoxQhsGNv+LGhSJu/Qp3/o2ZdhBtPRA4Oede7r0niBlV2nG+rNLa+sbmVnm7srO7t39gHx51VZRITDo4YpHsB0gRRgXpaKoZ6ceSIB4w0gumzdzv3ROpaCTu9CwmHkdjQUOKkTaSb58MOdITydNmK/Pr8Od3k/l21ak5c8BV4hakCgq0fftzOIpwwonQmCGlBq4Tay9FUlPMSFYZJorECE/RmAwMFYgT5aXzEzJ4bpQRDCNpntBwrv7uSBFXasYDU5mvqJa9XPzPGyQ6vPJSKuJEE4EXg8KEQR3BPA84opJgzWaGICyp2RXiCZIIa5NaxYTgLp+8Srr1muvU3Fun2rgu4iiDU3AGLoALLkEDtEAbdAAGD+AJvIBX69F6tt6s90VpySp6jsEfWB/fBAKXKA==</latexit><latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit><latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit><latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit><latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit><latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit><latexit sha1_base64="cRXDL0IsWxkZ4I3Uvo9p3woGEuk=">AAACAnicbVDLSgMxFM34rPU16krcBIvgqswUQZfFbrqSCvYB7TBk0kwbmmSGJCOUYXDjr7hxoYhbv8Kdf2OmHURbDwROzrmXe+8JYkaVdpwva2V1bX1js7RV3t7Z3du3Dw47KkokJm0csUj2AqQIo4K0NdWM9GJJEA8Y6QaTRu5374lUNBJ3ehoTj6ORoCHFSBvJt48HHOmx5Gmjmfk1+PO7yXy74lSdGeAycQtSAQVavv05GEY44URozJBSfdeJtZciqSlmJCsPEkVihCdoRPqGCsSJ8tLZCRk8M8oQhpE0T2g4U393pIgrNeWBqcxXVIteLv7n9RMdXnkpFXGiicDzQWHCoI5gngccUkmwZlNDEJbU7ArxGEmEtUmtbEJwF09eJp1a1XWq7u1FpX5dxFECJ+AUnAMXXII6aIIWaAMMHsATeAGv1qP1bL1Z7/PSFavoOQJ/YH18AwVClyw=</latexit>

OCH3
<latexit sha1_base64="ukn1hbZDsYceqtW4pmZOmJ21/WU=">AAACAXicbZDLSsNAFIYnXmu9Rd0IbgaL4KokKuiy2E13VrAXaEOYTCft0JlJmJkIJcSNr+LGhSJufQt3vo2TNoK2/jDw8Z9zmHP+IGZUacf5spaWV1bX1ksb5c2t7Z1de2+/raJEYtLCEYtkN0CKMCpIS1PNSDeWBPGAkU4wruf1zj2RikbiTk9i4nE0FDSkGGlj+fZhnyM9kjy9yeAP1huZf+7bFafqTAUXwS2gAgo1ffuzP4hwwonQmCGleq4Tay9FUlPMSFbuJ4rECI/RkPQMCsSJ8tLpBRk8Mc4AhpE0T2g4dX9PpIgrNeGB6cyXVPO13Pyv1kt0eOWlVMSJJgLPPgoTBnUE8zjggEqCNZsYQFhSsyvEIyQR1ia0sgnBnT95EdpnVdepurcXldp1EUcJHIFjcApccAlqoAGaoAUweABP4AW8Wo/Ws/Vmvc9al6xi5gD8kfXxDXiVluE=</latexit><latexit sha1_base64="ukn1hbZDsYceqtW4pmZOmJ21/WU=">AAACAXicbZDLSsNAFIYnXmu9Rd0IbgaL4KokKuiy2E13VrAXaEOYTCft0JlJmJkIJcSNr+LGhSJufQt3vo2TNoK2/jDw8Z9zmHP+IGZUacf5spaWV1bX1ksb5c2t7Z1de2+/raJEYtLCEYtkN0CKMCpIS1PNSDeWBPGAkU4wruf1zj2RikbiTk9i4nE0FDSkGGlj+fZhnyM9kjy9yeAP1huZf+7bFafqTAUXwS2gAgo1ffuzP4hwwonQmCGleq4Tay9FUlPMSFbuJ4rECI/RkPQMCsSJ8tLpBRk8Mc4AhpE0T2g4dX9PpIgrNeGB6cyXVPO13Pyv1kt0eOWlVMSJJgLPPgoTBnUE8zjggEqCNZsYQFhSsyvEIyQR1ia0sgnBnT95EdpnVdepurcXldp1EUcJHIFjcApccAlqoAGaoAUweABP4AW8Wo/Ws/Vmvc9al6xi5gD8kfXxDXiVluE=</latexit><latexit sha1_base64="ukn1hbZDsYceqtW4pmZOmJ21/WU=">AAACAXicbZDLSsNAFIYnXmu9Rd0IbgaL4KokKuiy2E13VrAXaEOYTCft0JlJmJkIJcSNr+LGhSJufQt3vo2TNoK2/jDw8Z9zmHP+IGZUacf5spaWV1bX1ksb5c2t7Z1de2+/raJEYtLCEYtkN0CKMCpIS1PNSDeWBPGAkU4wruf1zj2RikbiTk9i4nE0FDSkGGlj+fZhnyM9kjy9yeAP1huZf+7bFafqTAUXwS2gAgo1ffuzP4hwwonQmCGleq4Tay9FUlPMSFbuJ4rECI/RkPQMCsSJ8tLpBRk8Mc4AhpE0T2g4dX9PpIgrNeGB6cyXVPO13Pyv1kt0eOWlVMSJJgLPPgoTBnUE8zjggEqCNZsYQFhSsyvEIyQR1ia0sgnBnT95EdpnVdepurcXldp1EUcJHIFjcApccAlqoAGaoAUweABP4AW8Wo/Ws/Vmvc9al6xi5gD8kfXxDXiVluE=</latexit><latexit sha1_base64="ukn1hbZDsYceqtW4pmZOmJ21/WU=">AAACAXicbZDLSsNAFIYnXmu9Rd0IbgaL4KokKuiy2E13VrAXaEOYTCft0JlJmJkIJcSNr+LGhSJufQt3vo2TNoK2/jDw8Z9zmHP+IGZUacf5spaWV1bX1ksb5c2t7Z1de2+/raJEYtLCEYtkN0CKMCpIS1PNSDeWBPGAkU4wruf1zj2RikbiTk9i4nE0FDSkGGlj+fZhnyM9kjy9yeAP1huZf+7bFafqTAUXwS2gAgo1ffuzP4hwwonQmCGleq4Tay9FUlPMSFbuJ4rECI/RkPQMCsSJ8tLpBRk8Mc4AhpE0T2g4dX9PpIgrNeGB6cyXVPO13Pyv1kt0eOWlVMSJJgLPPgoTBnUE8zjggEqCNZsYQFhSsyvEIyQR1ia0sgnBnT95EdpnVdepurcXldp1EUcJHIFjcApccAlqoAGaoAUweABP4AW8Wo/Ws/Vmvc9al6xi5gD8kfXxDXiVluE=</latexit>
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<latexit sha1_base64="iDfQblUe/Cd4szuPVX6XO0W4iC0=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLopjsr2Ae0Q8mkmTY0jyG5I5Shn+HGhSJu/Rp3/o2ZdhZaPRA4nHMvOfdEieAWfP/LK62tb2xulbcrO7t7+wfVw6OO1amhrE210KYXEcsEV6wNHATrJYYRGQnWjaa3ud99ZMZyrR5glrBQkrHiMacEnNQfSAITI7O75nxYrfl1fwH8lwQFqaECrWH1czDSNJVMARXE2n7gJxBmxACngs0rg9SyhNApGbO+o4pIZsNsEXmOz5wywrE27inAC/XnRkaktTMZuck8ol31cvE/r59CfB1mXCUpMEWXH8WpwKBxfj8eccMoiJkjhBrusmI6IYZQcC1VXAnB6sl/SeeiHvj14P6y1rgp6iijE3SKzlGArlADNVELtRFFGj2hF/TqgffsvXnvy9GSV+wco1/wPr4BeDmRXA==</latexit><latexit sha1_base64="iDfQblUe/Cd4szuPVX6XO0W4iC0=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLopjsr2Ae0Q8mkmTY0jyG5I5Shn+HGhSJu/Rp3/o2ZdhZaPRA4nHMvOfdEieAWfP/LK62tb2xulbcrO7t7+wfVw6OO1amhrE210KYXEcsEV6wNHATrJYYRGQnWjaa3ud99ZMZyrR5glrBQkrHiMacEnNQfSAITI7O75nxYrfl1fwH8lwQFqaECrWH1czDSNJVMARXE2n7gJxBmxACngs0rg9SyhNApGbO+o4pIZsNsEXmOz5wywrE27inAC/XnRkaktTMZuck8ol31cvE/r59CfB1mXCUpMEWXH8WpwKBxfj8eccMoiJkjhBrusmI6IYZQcC1VXAnB6sl/SeeiHvj14P6y1rgp6iijE3SKzlGArlADNVELtRFFGj2hF/TqgffsvXnvy9GSV+wco1/wPr4BeDmRXA==</latexit><latexit sha1_base64="iDfQblUe/Cd4szuPVX6XO0W4iC0=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLopjsr2Ae0Q8mkmTY0jyG5I5Shn+HGhSJu/Rp3/o2ZdhZaPRA4nHMvOfdEieAWfP/LK62tb2xulbcrO7t7+wfVw6OO1amhrE210KYXEcsEV6wNHATrJYYRGQnWjaa3ud99ZMZyrR5glrBQkrHiMacEnNQfSAITI7O75nxYrfl1fwH8lwQFqaECrWH1czDSNJVMARXE2n7gJxBmxACngs0rg9SyhNApGbO+o4pIZsNsEXmOz5wywrE27inAC/XnRkaktTMZuck8ol31cvE/r59CfB1mXCUpMEWXH8WpwKBxfj8eccMoiJkjhBrusmI6IYZQcC1VXAnB6sl/SeeiHvj14P6y1rgp6iijE3SKzlGArlADNVELtRFFGj2hF/TqgffsvXnvy9GSV+wco1/wPr4BeDmRXA==</latexit><latexit sha1_base64="iDfQblUe/Cd4szuPVX6XO0W4iC0=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLopjsr2Ae0Q8mkmTY0jyG5I5Shn+HGhSJu/Rp3/o2ZdhZaPRA4nHMvOfdEieAWfP/LK62tb2xulbcrO7t7+wfVw6OO1amhrE210KYXEcsEV6wNHATrJYYRGQnWjaa3ud99ZMZyrR5glrBQkrHiMacEnNQfSAITI7O75nxYrfl1fwH8lwQFqaECrWH1czDSNJVMARXE2n7gJxBmxACngs0rg9SyhNApGbO+o4pIZsNsEXmOz5wywrE27inAC/XnRkaktTMZuck8ol31cvE/r59CfB1mXCUpMEWXH8WpwKBxfj8eccMoiJkjhBrusmI6IYZQcC1VXAnB6sl/SeeiHvj14P6y1rgp6iijE3SKzlGArlADNVELtRFFGj2hF/TqgffsvXnvy9GSV+wco1/wPr4BeDmRXA==</latexit>
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Ghyd
<latexit sha1_base64="ZEhk91hhU4nMpcSAo5+4RhmYdf8=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuwqRaG3dFF7qsYB+QhjKZTNqhk0yYmQgh9DPcuFDErV/jzr9x+hBU9MCFwzn3cu89QcqZ0gh9WEvLK6tr66WN8ubW9s5uZW+/o0QmCW0TwYXsBVhRzhLa1kxz2kslxXHAaTcYX0397j2VionkTucp9WM8TFjECNZG8q4HRV/GcJSHk0GliuyLhuPW6xDZDjqvnTYMQa7rOAg6NpqhChZoDSrv/VCQLKaJJhwr5Tko1X6BpWaE00m5nymaYjLGQ+oZmuCYKr+YnTyBx0YJYSSkqUTDmfp9osCxUnkcmM4Y65H67U3Fvzwv05HrFyxJM00TMl8UZRxqAaf/w5BJSjTPDcFEMnMrJCMsMdEmpbIJ4etT+D/p1Ew+tnN7Vm1eLuIogUNwBE6AAxqgCW5AC7QBAQI8gCfwbGnr0XqxXuetS9Zi5gD8gPX2CY0ykW4=</latexit><latexit sha1_base64="ZEhk91hhU4nMpcSAo5+4RhmYdf8=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuwqRaG3dFF7qsYB+QhjKZTNqhk0yYmQgh9DPcuFDErV/jzr9x+hBU9MCFwzn3cu89QcqZ0gh9WEvLK6tr66WN8ubW9s5uZW+/o0QmCW0TwYXsBVhRzhLa1kxz2kslxXHAaTcYX0397j2VionkTucp9WM8TFjECNZG8q4HRV/GcJSHk0GliuyLhuPW6xDZDjqvnTYMQa7rOAg6NpqhChZoDSrv/VCQLKaJJhwr5Tko1X6BpWaE00m5nymaYjLGQ+oZmuCYKr+YnTyBx0YJYSSkqUTDmfp9osCxUnkcmM4Y65H67U3Fvzwv05HrFyxJM00TMl8UZRxqAaf/w5BJSjTPDcFEMnMrJCMsMdEmpbIJ4etT+D/p1Ew+tnN7Vm1eLuIogUNwBE6AAxqgCW5AC7QBAQI8gCfwbGnr0XqxXuetS9Zi5gD8gPX2CY0ykW4=</latexit><latexit sha1_base64="ZEhk91hhU4nMpcSAo5+4RhmYdf8=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuwqRaG3dFF7qsYB+QhjKZTNqhk0yYmQgh9DPcuFDErV/jzr9x+hBU9MCFwzn3cu89QcqZ0gh9WEvLK6tr66WN8ubW9s5uZW+/o0QmCW0TwYXsBVhRzhLa1kxz2kslxXHAaTcYX0397j2VionkTucp9WM8TFjECNZG8q4HRV/GcJSHk0GliuyLhuPW6xDZDjqvnTYMQa7rOAg6NpqhChZoDSrv/VCQLKaJJhwr5Tko1X6BpWaE00m5nymaYjLGQ+oZmuCYKr+YnTyBx0YJYSSkqUTDmfp9osCxUnkcmM4Y65H67U3Fvzwv05HrFyxJM00TMl8UZRxqAaf/w5BJSjTPDcFEMnMrJCMsMdEmpbIJ4etT+D/p1Ew+tnN7Vm1eLuIogUNwBE6AAxqgCW5AC7QBAQI8gCfwbGnr0XqxXuetS9Zi5gD8gPX2CY0ykW4=</latexit><latexit sha1_base64="ZEhk91hhU4nMpcSAo5+4RhmYdf8=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuwqRaG3dFF7qsYB+QhjKZTNqhk0yYmQgh9DPcuFDErV/jzr9x+hBU9MCFwzn3cu89QcqZ0gh9WEvLK6tr66WN8ubW9s5uZW+/o0QmCW0TwYXsBVhRzhLa1kxz2kslxXHAaTcYX0397j2VionkTucp9WM8TFjECNZG8q4HRV/GcJSHk0GliuyLhuPW6xDZDjqvnTYMQa7rOAg6NpqhChZoDSrv/VCQLKaJJhwr5Tko1X6BpWaE00m5nymaYjLGQ+oZmuCYKr+YnTyBx0YJYSSkqUTDmfp9osCxUnkcmM4Y65H67U3Fvzwv05HrFyxJM00TMl8UZRxqAaf/w5BJSjTPDcFEMnMrJCMsMdEmpbIJ4etT+D/p1Ew+tnN7Vm1eLuIogUNwBE6AAxqgCW5AC7QBAQI8gCfwbGnr0XqxXuetS9Zi5gD8gPX2CY0ykW4=</latexit>
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<latexit sha1_base64="slrTE6prP8NKiP5Gn5Fc0SCSOf8=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSa1pi6LLnRZwT4gDWUymbRDZ5IwMxFC6Ge4caGIW7/GnX/j9CGo6IELh3Pu5d57gpQzpRH6sEorq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKchbTjmaa034qKRYBp71gcjXze/dUKpbEdzpPqS/wKGYRI1gbybseFgMp4DgPp8NqDdmu23BQEyLbcdCZ6xrSPEf1BoKOjeaogSXaw+r7IExIJmisCcdKeQ5KtV9gqRnhdFoZZIqmmEzwiHqGxlhQ5Rfzk6fwxCghjBJpKtZwrn6fKLBQKheB6RRYj9Vvbyb+5XmZji78gsVppmlMFouijEOdwNn/MGSSEs1zQzCRzNwKyRhLTLRJqWJC+PoU/k+6ddsxEd02aq3LZRxlcASOwSlwQBO0wA1ogw4gIAEP4Ak8W9p6tF6s10VryVrOHIIfsN4+AXn9kWE=</latexit><latexit sha1_base64="slrTE6prP8NKiP5Gn5Fc0SCSOf8=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSa1pi6LLnRZwT4gDWUymbRDZ5IwMxFC6Ge4caGIW7/GnX/j9CGo6IELh3Pu5d57gpQzpRH6sEorq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKchbTjmaa034qKRYBp71gcjXze/dUKpbEdzpPqS/wKGYRI1gbybseFgMp4DgPp8NqDdmu23BQEyLbcdCZ6xrSPEf1BoKOjeaogSXaw+r7IExIJmisCcdKeQ5KtV9gqRnhdFoZZIqmmEzwiHqGxlhQ5Rfzk6fwxCghjBJpKtZwrn6fKLBQKheB6RRYj9Vvbyb+5XmZji78gsVppmlMFouijEOdwNn/MGSSEs1zQzCRzNwKyRhLTLRJqWJC+PoU/k+6ddsxEd02aq3LZRxlcASOwSlwQBO0wA1ogw4gIAEP4Ak8W9p6tF6s10VryVrOHIIfsN4+AXn9kWE=</latexit><latexit sha1_base64="slrTE6prP8NKiP5Gn5Fc0SCSOf8=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSa1pi6LLnRZwT4gDWUymbRDZ5IwMxFC6Ge4caGIW7/GnX/j9CGo6IELh3Pu5d57gpQzpRH6sEorq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKchbTjmaa034qKRYBp71gcjXze/dUKpbEdzpPqS/wKGYRI1gbybseFgMp4DgPp8NqDdmu23BQEyLbcdCZ6xrSPEf1BoKOjeaogSXaw+r7IExIJmisCcdKeQ5KtV9gqRnhdFoZZIqmmEzwiHqGxlhQ5Rfzk6fwxCghjBJpKtZwrn6fKLBQKheB6RRYj9Vvbyb+5XmZji78gsVppmlMFouijEOdwNn/MGSSEs1zQzCRzNwKyRhLTLRJqWJC+PoU/k+6ddsxEd02aq3LZRxlcASOwSlwQBO0wA1ogw4gIAEP4Ak8W9p6tF6s10VryVrOHIIfsN4+AXn9kWE=</latexit><latexit sha1_base64="slrTE6prP8NKiP5Gn5Fc0SCSOf8=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSa1pi6LLnRZwT4gDWUymbRDZ5IwMxFC6Ge4caGIW7/GnX/j9CGo6IELh3Pu5d57gpQzpRH6sEorq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKchbTjmaa034qKRYBp71gcjXze/dUKpbEdzpPqS/wKGYRI1gbybseFgMp4DgPp8NqDdmu23BQEyLbcdCZ6xrSPEf1BoKOjeaogSXaw+r7IExIJmisCcdKeQ5KtV9gqRnhdFoZZIqmmEzwiHqGxlhQ5Rfzk6fwxCghjBJpKtZwrn6fKLBQKheB6RRYj9Vvbyb+5XmZji78gsVppmlMFouijEOdwNn/MGSSEs1zQzCRzNwKyRhLTLRJqWJC+PoU/k+6ddsxEd02aq3LZRxlcASOwSlwQBO0wA1ogw4gIAEP4Ak8W9p6tF6s10VryVrOHIIfsN4+AXn9kWE=</latexit>

FIG. 2. Characterizing hydrophobicity, water density fluctuations near surfaces, and interfacial dewetting. (a) The hydropho-
bicity of molecular hydrophobic solutes (red/purple spheres) is often characterized using their solubility in water or equivalently,
their hydration free energy, Ghyd. (b) In contrast, the hydrophobicity of macroscopic surfaces is typically characterized using
the water droplet contact angle, θ; water beads up on hydrophobic surfaces, but spreads on hydrophilic ones. (c) Surface
hydrophobicity is also reflected in the statistics of water density fluctuations, Pv(N), in thin interfacial observation volumes;
a cuboidal v (orange) of width, 0.3 nm, and a cross-sectional area, 3 × 3 nm2, is shown here adjacent to an OH-terminated
self-assembled monolayer (SAM) surface. (d) Near the pol ar (OH-terminated) SAM surface, Pv(N) is roughly Gaussian for
all N , whereas near the non-polar (CH3-terminated) SAM surface, enhanced low-N fluctuations are observed, reflecting the
relative ease with which the hydrophobic surface can be dewetted [18]. (e, f) The free energy required to create a cavity, Gcav,
next to a SAM surface varies linearly with cos θ, and can be used to quantify surface hydrophobicity [17]. (g) In response to an
unfavorable potential, φNv, the average number of interfacial waters, 〈Nv〉φ decreases linearly near the polar surface, whereas
〈Nv〉φ decreases in a sigmoidal manner near the non-polar surface [18]. (h) Correspondingly, the susceptibility, −∂〈Nv〉φ/∂φ
displays a marked peak near the non-polar SAM surface, suggesting that water near hydrophobic surfaces is situated at the
edge of a collective dewetting transition, and is particularly susceptible to unfavorable perturbations [18]. Panels d, g, and h
adapted from Reference 18 with permission; copyright 2012 American Chemical Society. Panel f adapted from reference 17
with permission; copyright 2011 National Academy of Sciences.

D. Interfacial Cavity Hydration Free Energy as a Measure of Hydrophobicity

Because dewetting hydrophobic surfaces is easier than hydrophilic ones, the free energy required to create a cavity
near a surface, Gcav, can serve as a measure of surface hydrophobicity. Moreover, Gcav can also be related to
conventional measures of hydrophobicity, such as θ, using interfacial physics. In particular, Gcav ≈ (γ+γSV−γSL)Ac,
where Ac is the cross-sectional area of v (Figure 2e); Young’s equation then suggests a linear relationship between
Gcav and cos θ, i.e., Gcav ≈ (1 + cos θ)Ac. Patel et al. [17] estimated Gcav for a family of SAM surfaces with different
end-groups, which confer the surfaces with a wide range of hydrophobicities, and found that Gcav indeed varies linearly
with cos θ (Figure 2f). Thus, the hydrophobicity of flat surfaces can be equivalently characterized using either θ or
Gcav. Importantly, the connection between Gcav and cos θ suggests that even when θ is ill-defined, e.g., for complex
surfaces, such as those of proteins, Gcav can nevertheless be used to characterize hydrophobicity [15, 17]. In addition to
enhanced interfacial water density fluctuations, and the corresponding ease of cavity creation, the disruption of water
structure near hydrophobic surfaces is also reflected in other interfacial properties, such as isothermal compressibility,
transverse density correlations, distribution of water dipole orientations, interfacial diffusivity, orientational relaxation
times, hydrodynamic slip and Kapitza resistance [15, 43, 76–80]. Like Gcav, some of these quantities have also been
employed as reporters of surface hydrophobicity, and used to interrogate surfaces with nanoscale complexity [20, 22, 81–
86].

E. Response of Interfacial Waters to Unfavorable Perturbations

In addition to serving as descriptors of surface hydrophobicity, the rare low-N tails of interfacial water density
fluctuations (Figure 2d) also dictate the response of interfacial waters to unfavorable perturbations, e.g., interfacial
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dewetting facilitated by the approach of a binding partner (secs. 6.3, 6.4) [32, 33], the addition of a co-solvent [87], etc.
In particular, consider the contrasting response of water near hydrophobic and hydrophilic surfaces to an unfavorable
linear potential, φNv, where φ represents the potential strength, and Nv is the number of waters in the interfacial
volume, v. As φ is increased, the average number of waters, 〈Nv〉φ, near the OH-terminated SAM surface decreases
gradually (linear response); in contrast, near the CH3-terminated SAM surface, 〈Nv〉φ displays a sharp decrease
(Figure 2g) [18, 88]. Correspondingly, the susceptibility, −∂〈Nv〉φ/∂φ, displays a peak near the hydrophobic surface
(Figure 2h). Such a peak in susceptibility is a well-known feature of phase transitions, and is a direct consequence
of enhanced low-N fluctuations [18]. Thus, low-N fat tails in the statistics, Pv(N), of interfacial water density
fluctuations situate interfacial waters at the edge of a dewetting transition, and render them sensitive to unfavorable
perturbations. Interestingly, the susceptibility of interfacial waters to unfavorable perturbations also manifests itself
in the remarkable sensitivity of Gcav to the characteristics of a hydrophobic surface. Indeed, as we will see in sec. 4,
small differences in surfaces cues, such as curvature, substitution of individual chemical groups (e.g., mutations), or
rearrangement of moieties (patterning), can all substantially modulate Gcav, and thereby surface hydrophobicity. In
contrast, hydrophilic surfaces tend to be relatively insensitive to subtle changes in surface properties [22].

IV. HETEROGENEOUS SOLUTES: HYDROPHOBICITY IN CONTEXT

The most interesting solutes, which participate in hydrophobic interactions, tend to be amphiphilic; polar regions
facilitate their hydration, whereas non-polar regions facilitate their interactions. The extent to which water structure
is perturbed by such heterogeneous solutes depends on their detailed chemical and topographical patterns in ways
that can be both surprising and non-intuitive.

A. Small Amphiphilic Solutes

The hydrophobicity of a small amphiphilic solute, as quantified by Ghyd, depends not just on the chemical groups
present in the solute, but also on their spatial positions with respect to one another. For example, consider three dif-
ferent xylenol molecules, highlighted by Fennel and Dill [25], which have the exact same number and types of chemical
groups; the solutes differ only in the locations of their methyl groups (Figure 3a). Both common intuition and more
involved group additivity approaches would predict that these three compounds have similar, if not identical, hydra-
tion free energies. Instead, experiments show that 3,5-xylenol is more than twice as soluble in water as 2,6-xylenol.
This example highlights that the extent to which a solute perturbs water structure, and therefore its hydrophobicity,
can depend sensitively on the chemical and topographical cues that the solute presents to its hydration waters. Such
sensitivity has motivated approaches which make use of the inhomogeneous water density distribution near a solute
to approximately estimate its Ghyd [89–92].
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Curvature	

a	

b	

0.6
<latexit sha1_base64="+SgbZEQsPuoPN2+ki8a3aU9cATg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE1GPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx077kXvWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1sQjSw=</latexit><latexit sha1_base64="+SgbZEQsPuoPN2+ki8a3aU9cATg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE1GPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx077kXvWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1sQjSw=</latexit><latexit sha1_base64="+SgbZEQsPuoPN2+ki8a3aU9cATg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE1GPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx077kXvWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1sQjSw=</latexit><latexit sha1_base64="+SgbZEQsPuoPN2+ki8a3aU9cATg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE1GPRi8eK1hbaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLK6tr6RnmzsrW9s7tX3T941EmmGDZZIhLVDqlGwSU2DTcC26lCGocCW+HoZuq3nlBpnsgHM04xiOlA8ogzaqx077kXvWrNc70ZyDLxC1KDAo1e9avbT1gWozRMUK07vpeaIKfKcCZwUulmGlPKRnSAHUsljVEH+ezUCTmxSp9EibIlDZmpvydyGms9jkPbGVMz1IveVPzP62QmugpyLtPMoGTzRVEmiEnI9G/S5wqZEWNLKFPc3krYkCrKjE2nYkPwF19eJo9nru+5/t15rX5dxFGGIziGU/DhEupwCw1oAoMBPMMrvDnCeXHenY95a8kpZg7hD5zPH1sQjSw=</latexit>

0.8
<latexit sha1_base64="vx+OXglTxgDtwdofY6gEOSUHqo8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvTAXXxvO+nNLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByM/c7j6g0T+SDmaYYxHQkecQZNVa699z6oFrzXG8B8pf4BalBgeag+tkfJiyLURomqNY930tNkFNlOBM4q/QzjSllEzrCnqWSxqiDfHHqjJxZZUiiRNmShizUnxM5jbWexqHtjKkZ61VvLv7n9TIT1YOcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BD81Zf/kvaF63uuf3dZa1wXcZThBE7hHHy4ggbcQhNawGAET/ACr45wnp03533ZWnKKmWP4BefjG14YjS4=</latexit><latexit sha1_base64="vx+OXglTxgDtwdofY6gEOSUHqo8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvTAXXxvO+nNLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByM/c7j6g0T+SDmaYYxHQkecQZNVa699z6oFrzXG8B8pf4BalBgeag+tkfJiyLURomqNY930tNkFNlOBM4q/QzjSllEzrCnqWSxqiDfHHqjJxZZUiiRNmShizUnxM5jbWexqHtjKkZ61VvLv7n9TIT1YOcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BD81Zf/kvaF63uuf3dZa1wXcZThBE7hHHy4ggbcQhNawGAET/ACr45wnp03533ZWnKKmWP4BefjG14YjS4=</latexit><latexit sha1_base64="vx+OXglTxgDtwdofY6gEOSUHqo8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvTAXXxvO+nNLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByM/c7j6g0T+SDmaYYxHQkecQZNVa699z6oFrzXG8B8pf4BalBgeag+tkfJiyLURomqNY930tNkFNlOBM4q/QzjSllEzrCnqWSxqiDfHHqjJxZZUiiRNmShizUnxM5jbWexqHtjKkZ61VvLv7n9TIT1YOcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BD81Zf/kvaF63uuf3dZa1wXcZThBE7hHHy4ggbcQhNawGAET/ACr45wnp03533ZWnKKmWP4BefjG14YjS4=</latexit><latexit sha1_base64="vx+OXglTxgDtwdofY6gEOSUHqo8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvTAXXxvO+nNLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByM/c7j6g0T+SDmaYYxHQkecQZNVa699z6oFrzXG8B8pf4BalBgeag+tkfJiyLURomqNY930tNkFNlOBM4q/QzjSllEzrCnqWSxqiDfHHqjJxZZUiiRNmShizUnxM5jbWexqHtjKkZ61VvLv7n9TIT1YOcyzQzKNlyUZQJYhIy/5sMuUJmxNQSyhS3txI2pooyY9Op2BD81Zf/kvaF63uuf3dZa1wXcZThBE7hHHy4ggbcQhNawGAET/ACr45wnp03533ZWnKKmWP4BefjG14YjS4=</latexit>

1.0
<latexit sha1_base64="1dYSWCdn7/1UVfbns38qUvM7H+8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t39QPTxq6SRTDJssEYnqhFSj4BKbhhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVZ68F2vX615rjcHWSV+QWpQoNGvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVN+jSc=</latexit><latexit sha1_base64="1dYSWCdn7/1UVfbns38qUvM7H+8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t39QPTxq6SRTDJssEYnqhFSj4BKbhhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVZ68F2vX615rjcHWSV+QWpQoNGvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVN+jSc=</latexit><latexit sha1_base64="1dYSWCdn7/1UVfbns38qUvM7H+8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t39QPTxq6SRTDJssEYnqhFSj4BKbhhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVZ68F2vX615rjcHWSV+QWpQoNGvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVN+jSc=</latexit><latexit sha1_base64="1dYSWCdn7/1UVfbns38qUvM7H+8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t39QPTxq6SRTDJssEYnqhFSj4BKbhhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVZ68F2vX615rjcHWSV+QWpQoNGvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVN+jSc=</latexit> 1.2<latexit sha1_base64="LNaXEsv5JI7z4LQkzl4wj4YSyhI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9Fj04rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxxWjo5bJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwXdr/UrVc705yCrxC1KFAo1+5as3SFgWc4VMUmO6vpdikFONgkk+Lfcyw1PKxnTIu5YqGnMT5PNTp+TcKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOmUbQj+8surpFVzfc/17y+r9ZsijhKcwhlcgA9XUIc7aEATGAzhGV7hzZHOi/PufCxa15xi5gT+wPn8AVaGjSk=</latexit><latexit sha1_base64="LNaXEsv5JI7z4LQkzl4wj4YSyhI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9Fj04rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxxWjo5bJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwXdr/UrVc705yCrxC1KFAo1+5as3SFgWc4VMUmO6vpdikFONgkk+Lfcyw1PKxnTIu5YqGnMT5PNTp+TcKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOmUbQj+8surpFVzfc/17y+r9ZsijhKcwhlcgA9XUIc7aEATGAzhGV7hzZHOi/PufCxa15xi5gT+wPn8AVaGjSk=</latexit><latexit sha1_base64="LNaXEsv5JI7z4LQkzl4wj4YSyhI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9Fj04rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxxWjo5bJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwXdr/UrVc705yCrxC1KFAo1+5as3SFgWc4VMUmO6vpdikFONgkk+Lfcyw1PKxnTIu5YqGnMT5PNTp+TcKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOmUbQj+8surpFVzfc/17y+r9ZsijhKcwhlcgA9XUIc7aEATGAzhGV7hzZHOi/PufCxa15xi5gT+wPn8AVaGjSk=</latexit><latexit sha1_base64="LNaXEsv5JI7z4LQkzl4wj4YSyhI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9Fj04rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxxWjo5bJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwXdr/UrVc705yCrxC1KFAo1+5as3SFgWc4VMUmO6vpdikFONgkk+Lfcyw1PKxnTIu5YqGnMT5PNTp+TcKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOmUbQj+8surpFVzfc/17y+r9ZsijhKcwhlcgA9XUIc7aEATGAzhGV7hzZHOi/PufCxa15xi5gT+wPn8AVaGjSk=</latexit>

|| (nm�1)
<latexit sha1_base64="nF9Iw/Br9J8iLs14wuEHVqlkI28=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhFoZdERRsgjaWEcwDsmuYnUySITOzy8ysGDbb2PgrNhaK2PoPdv6Nk2QLTTxw4XDOvdx7TxAxqrTjfFu5hcWl5ZX8amFtfWNzy97eqaswlpjUcMhC2QyQIowKUtNUM9KMJEE8YKQRDK7GfuOeSEVDcauHEfE56gnapRhpI7Xt/ZE3QFGERtC7gCWPB+FDInh6lxy76VHbLjplZwI4T9yMFEGGatv+8johjjkRGjOkVMt1Iu0nSGqKGUkLXqxIhPAA9UjLUIE4UX4y+SKFh0bpwG4oTQkNJ+rviQRxpYY8MJ0c6b6a9cbif14r1t1zP6EiijUReLqoGzOoQziOBHaoJFizoSEIS2puhbiPJMLaBFcwIbizL8+T+knZdcruzWmxcpnFkQd74ACUgAvOQAVcgyqoAQwewTN4BW/Wk/VivVsf09aclc3sgj+wPn8AePiX5Q==</latexit><latexit sha1_base64="nF9Iw/Br9J8iLs14wuEHVqlkI28=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhFoZdERRsgjaWEcwDsmuYnUySITOzy8ysGDbb2PgrNhaK2PoPdv6Nk2QLTTxw4XDOvdx7TxAxqrTjfFu5hcWl5ZX8amFtfWNzy97eqaswlpjUcMhC2QyQIowKUtNUM9KMJEE8YKQRDK7GfuOeSEVDcauHEfE56gnapRhpI7Xt/ZE3QFGERtC7gCWPB+FDInh6lxy76VHbLjplZwI4T9yMFEGGatv+8johjjkRGjOkVMt1Iu0nSGqKGUkLXqxIhPAA9UjLUIE4UX4y+SKFh0bpwG4oTQkNJ+rviQRxpYY8MJ0c6b6a9cbif14r1t1zP6EiijUReLqoGzOoQziOBHaoJFizoSEIS2puhbiPJMLaBFcwIbizL8+T+knZdcruzWmxcpnFkQd74ACUgAvOQAVcgyqoAQwewTN4BW/Wk/VivVsf09aclc3sgj+wPn8AePiX5Q==</latexit><latexit sha1_base64="nF9Iw/Br9J8iLs14wuEHVqlkI28=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhFoZdERRsgjaWEcwDsmuYnUySITOzy8ysGDbb2PgrNhaK2PoPdv6Nk2QLTTxw4XDOvdx7TxAxqrTjfFu5hcWl5ZX8amFtfWNzy97eqaswlpjUcMhC2QyQIowKUtNUM9KMJEE8YKQRDK7GfuOeSEVDcauHEfE56gnapRhpI7Xt/ZE3QFGERtC7gCWPB+FDInh6lxy76VHbLjplZwI4T9yMFEGGatv+8johjjkRGjOkVMt1Iu0nSGqKGUkLXqxIhPAA9UjLUIE4UX4y+SKFh0bpwG4oTQkNJ+rviQRxpYY8MJ0c6b6a9cbif14r1t1zP6EiijUReLqoGzOoQziOBHaoJFizoSEIS2puhbiPJMLaBFcwIbizL8+T+knZdcruzWmxcpnFkQd74ACUgAvOQAVcgyqoAQwewTN4BW/Wk/VivVsf09aclc3sgj+wPn8AePiX5Q==</latexit><latexit sha1_base64="nF9Iw/Br9J8iLs14wuEHVqlkI28=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAYhFoZdERRsgjaWEcwDsmuYnUySITOzy8ysGDbb2PgrNhaK2PoPdv6Nk2QLTTxw4XDOvdx7TxAxqrTjfFu5hcWl5ZX8amFtfWNzy97eqaswlpjUcMhC2QyQIowKUtNUM9KMJEE8YKQRDK7GfuOeSEVDcauHEfE56gnapRhpI7Xt/ZE3QFGERtC7gCWPB+FDInh6lxy76VHbLjplZwI4T9yMFEGGatv+8johjjkRGjOkVMt1Iu0nSGqKGUkLXqxIhPAA9UjLUIE4UX4y+SKFh0bpwG4oTQkNJ+rviQRxpYY8MJ0c6b6a9cbif14r1t1zP6EiijUReLqoGzOoQziOBHaoJFizoSEIS2puhbiPJMLaBFcwIbizL8+T+knZdcruzWmxcpnFkQd74ACUgAvOQAVcgyqoAQwewTN4BW/Wk/VivVsf09aclc3sgj+wPn8AePiX5Q==</latexit>
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Chemical	Patterning	c	

s = 0
<latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit>

s = 1
<latexit sha1_base64="f8HWe3kuGq8TwtQWbkgbg64Tn3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrr1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfQWY15</latexit><latexit sha1_base64="f8HWe3kuGq8TwtQWbkgbg64Tn3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrr1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfQWY15</latexit><latexit sha1_base64="f8HWe3kuGq8TwtQWbkgbg64Tn3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrr1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfQWY15</latexit><latexit sha1_base64="f8HWe3kuGq8TwtQWbkgbg64Tn3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrr1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfQWY15</latexit>

s = 2
<latexit sha1_base64="JR+Td6FQLyuNIvo/kgiO9MLHmX8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPejrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/R3Y16</latexit><latexit sha1_base64="JR+Td6FQLyuNIvo/kgiO9MLHmX8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPejrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/R3Y16</latexit><latexit sha1_base64="JR+Td6FQLyuNIvo/kgiO9MLHmX8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPejrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/R3Y16</latexit><latexit sha1_base64="JR+Td6FQLyuNIvo/kgiO9MLHmX8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPejrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/R3Y16</latexit>

s = 3
<latexit sha1_base64="BFy8zx511SzhdEYzoyZg3pqkfMY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9GCuz3vlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdVzq979RaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx/TYY17</latexit><latexit sha1_base64="BFy8zx511SzhdEYzoyZg3pqkfMY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9GCuz3vlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdVzq979RaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx/TYY17</latexit><latexit sha1_base64="BFy8zx511SzhdEYzoyZg3pqkfMY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9GCuz3vlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdVzq979RaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx/TYY17</latexit><latexit sha1_base64="BFy8zx511SzhdEYzoyZg3pqkfMY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9GCuz3vlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdVzq979RaV2k8dRhCM4hlPw4BJqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx/TYY17</latexit>

s
=

0
<latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit>

s
=

1
<latexit sha1_base64="f8HWe3kuGq8TwtQWbkgbg64Tn3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrr1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfQWY15</latexit><latexit sha1_base64="f8HWe3kuGq8TwtQWbkgbg64Tn3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrr1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfQWY15</latexit><latexit sha1_base64="f8HWe3kuGq8TwtQWbkgbg64Tn3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrr1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfQWY15</latexit><latexit sha1_base64="f8HWe3kuGq8TwtQWbkgbg64Tn3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrr1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfQWY15</latexit>

s
=

2
<latexit sha1_base64="JR+Td6FQLyuNIvo/kgiO9MLHmX8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPejrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/R3Y16</latexit><latexit sha1_base64="JR+Td6FQLyuNIvo/kgiO9MLHmX8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPejrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/R3Y16</latexit><latexit sha1_base64="JR+Td6FQLyuNIvo/kgiO9MLHmX8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPejrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/R3Y16</latexit><latexit sha1_base64="JR+Td6FQLyuNIvo/kgiO9MLHmX8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPejrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/R3Y16</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit> 1<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>

2<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

Protein	Hydrophobicity	

N
<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

�80
<latexit sha1_base64="+Fw5VNmvpvq9ZP38jzqYnrPX2kk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwpqfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVj236t1fVeo3eRxFOIFTOAcPrqEOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFcmI0t</latexit><latexit sha1_base64="+Fw5VNmvpvq9ZP38jzqYnrPX2kk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwpqfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVj236t1fVeo3eRxFOIFTOAcPrqEOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFcmI0t</latexit><latexit sha1_base64="+Fw5VNmvpvq9ZP38jzqYnrPX2kk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwpqfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVj236t1fVeo3eRxFOIFTOAcPrqEOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFcmI0t</latexit><latexit sha1_base64="+Fw5VNmvpvq9ZP38jzqYnrPX2kk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwpqfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVj236t1fVeo3eRxFOIFTOAcPrqEOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFcmI0t</latexit>

�60
<latexit sha1_base64="L+rHHw/2fZhtFxRi+62yLyBkuKo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4ezS7ZUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNZjo0r</latexit><latexit sha1_base64="L+rHHw/2fZhtFxRi+62yLyBkuKo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4ezS7ZUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNZjo0r</latexit><latexit sha1_base64="L+rHHw/2fZhtFxRi+62yLyBkuKo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4ezS7ZUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNZjo0r</latexit><latexit sha1_base64="L+rHHw/2fZhtFxRi+62yLyBkuKo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4ezS7ZUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNZjo0r</latexit>

�40
<latexit sha1_base64="zBk2Oy3QUNcLzA3WaNSv0lWeaPo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6rHpu1buvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFWhI0p</latexit><latexit sha1_base64="zBk2Oy3QUNcLzA3WaNSv0lWeaPo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6rHpu1buvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFWhI0p</latexit><latexit sha1_base64="zBk2Oy3QUNcLzA3WaNSv0lWeaPo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6rHpu1buvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFWhI0p</latexit><latexit sha1_base64="zBk2Oy3QUNcLzA3WaNSv0lWeaPo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6rHpu1buvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFWhI0p</latexit>

�20
<latexit sha1_base64="8+qmUCy/3/flkhV+w4EwnfiHr84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdKqVT236t1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFTeo0n</latexit><latexit sha1_base64="8+qmUCy/3/flkhV+w4EwnfiHr84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdKqVT236t1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFTeo0n</latexit><latexit sha1_base64="8+qmUCy/3/flkhV+w4EwnfiHr84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdKqVT236t1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFTeo0n</latexit><latexit sha1_base64="8+qmUCy/3/flkhV+w4EwnfiHr84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0XN7ZcrbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdKqVT236t1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFTeo0n</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

15
<latexit sha1_base64="hTdpRl0V480qsFRgBC6eIkhNc00=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB6/WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfAGjPQ=</latexit><latexit sha1_base64="hTdpRl0V480qsFRgBC6eIkhNc00=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB6/WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfAGjPQ=</latexit><latexit sha1_base64="hTdpRl0V480qsFRgBC6eIkhNc00=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB6/WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfAGjPQ=</latexit><latexit sha1_base64="hTdpRl0V480qsFRgBC6eIkhNc00=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB6/WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfAGjPQ=</latexit>

30
<latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit>

45
<latexit sha1_base64="UUalfhL1Qbtj/3dP3zA23EfcMJw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0ULvslytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3iYDrpAZMbGEMsXtrYSNqKLM2HBKNgRv+eVV0rqoem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A/SVjPc=</latexit><latexit sha1_base64="UUalfhL1Qbtj/3dP3zA23EfcMJw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0ULvslytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3iYDrpAZMbGEMsXtrYSNqKLM2HBKNgRv+eVV0rqoem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A/SVjPc=</latexit><latexit sha1_base64="UUalfhL1Qbtj/3dP3zA23EfcMJw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0ULvslytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3iYDrpAZMbGEMsXtrYSNqKLM2HBKNgRv+eVV0rqoem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A/SVjPc=</latexit><latexit sha1_base64="UUalfhL1Qbtj/3dP3zA23EfcMJw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0ULvslytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3iYDrpAZMbGEMsXtrYSNqKLM2HBKNgRv+eVV0rqoem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A/SVjPc=</latexit>

ln
P

v
(N

)
<latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit>

hydrophobic	
hydrophilic	

f	

wet	OA3	 dry	OA2	
ln
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v
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)
<latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit><latexit sha1_base64="yPIDINExazcXyCBz4yU4rL2Xhiw=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiSCOaByRJmJ73JkNnZZWY2EEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDvzmyNUmsfy0YwT9CPalzzkjBorPXWEJLXuqHx/3i2W3Io7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+8ZScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk9n7pMcVMiPGllCmuL2VsAFVlBkbUsGG4C2/vEoaFxXPrXgPl6XqTRZHHk7gFMrgwRVU4Q5qUAcGEp7hFd4c7bw4787HojXnZDPH8AfO5w8/0Y/4</latexit>

N<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

dry	OA2	
wet	OA3	

h	

i	g	 pure	A	 pure	B	 50/50	A/B	

0.94
<latexit sha1_base64="+WtjpWThe8Gtmr+aNhnMLI1y8MI=">AAAB/HicbVDLSsNAFL2prxpfVZduBovgqiQiqLuiG5cV7APaUCbTSTt0ZhJmJkIJ9RPc6ge4E7f+i2t/xEmbhW09cOFwzr3ce0+YcKaN5307pbX1jc2t8ra7s7u3f1A5PGrpOFWENknMY9UJsaacSdo0zHDaSRTFIuS0HY7vcr/9RJVmsXw0k4QGAg8lixjBJpe82s1lv1L1at4MaJX4BalCgUa/8tMbxCQVVBrCsdZd30tMkGFlGOF06vZSTRNMxnhIu5ZKLKgOstmtU3RmlQGKYmVLGjRT/05kWGg9EaHtFNiM9LKXi/953dRE10HGZJIaKsl8UZRyZGKUP44GTFFi+MQSTBSztyIywgoTY+NZ2BKKqevaVPzlDFZJ66LmezX/4bJavy3yKcMJnMI5+HAFdbiHBjSBwAhe4BXenGfn3flwPuetJaeYOYYFOF+/kUSUIw==</latexit><latexit sha1_base64="+WtjpWThe8Gtmr+aNhnMLI1y8MI=">AAAB/HicbVDLSsNAFL2prxpfVZduBovgqiQiqLuiG5cV7APaUCbTSTt0ZhJmJkIJ9RPc6ge4E7f+i2t/xEmbhW09cOFwzr3ce0+YcKaN5307pbX1jc2t8ra7s7u3f1A5PGrpOFWENknMY9UJsaacSdo0zHDaSRTFIuS0HY7vcr/9RJVmsXw0k4QGAg8lixjBJpe82s1lv1L1at4MaJX4BalCgUa/8tMbxCQVVBrCsdZd30tMkGFlGOF06vZSTRNMxnhIu5ZKLKgOstmtU3RmlQGKYmVLGjRT/05kWGg9EaHtFNiM9LKXi/953dRE10HGZJIaKsl8UZRyZGKUP44GTFFi+MQSTBSztyIywgoTY+NZ2BKKqevaVPzlDFZJ66LmezX/4bJavy3yKcMJnMI5+HAFdbiHBjSBwAhe4BXenGfn3flwPuetJaeYOYYFOF+/kUSUIw==</latexit><latexit sha1_base64="+WtjpWThe8Gtmr+aNhnMLI1y8MI=">AAAB/HicbVDLSsNAFL2prxpfVZduBovgqiQiqLuiG5cV7APaUCbTSTt0ZhJmJkIJ9RPc6ge4E7f+i2t/xEmbhW09cOFwzr3ce0+YcKaN5307pbX1jc2t8ra7s7u3f1A5PGrpOFWENknMY9UJsaacSdo0zHDaSRTFIuS0HY7vcr/9RJVmsXw0k4QGAg8lixjBJpe82s1lv1L1at4MaJX4BalCgUa/8tMbxCQVVBrCsdZd30tMkGFlGOF06vZSTRNMxnhIu5ZKLKgOstmtU3RmlQGKYmVLGjRT/05kWGg9EaHtFNiM9LKXi/953dRE10HGZJIaKsl8UZRyZGKUP44GTFFi+MQSTBSztyIywgoTY+NZ2BKKqevaVPzlDFZJ66LmezX/4bJavy3yKcMJnMI5+HAFdbiHBjSBwAhe4BXenGfn3flwPuetJaeYOYYFOF+/kUSUIw==</latexit><latexit sha1_base64="+WtjpWThe8Gtmr+aNhnMLI1y8MI=">AAAB/HicbVDLSsNAFL2prxpfVZduBovgqiQiqLuiG5cV7APaUCbTSTt0ZhJmJkIJ9RPc6ge4E7f+i2t/xEmbhW09cOFwzr3ce0+YcKaN5307pbX1jc2t8ra7s7u3f1A5PGrpOFWENknMY9UJsaacSdo0zHDaSRTFIuS0HY7vcr/9RJVmsXw0k4QGAg8lixjBJpe82s1lv1L1at4MaJX4BalCgUa/8tMbxCQVVBrCsdZd30tMkGFlGOF06vZSTRNMxnhIu5ZKLKgOstmtU3RmlQGKYmVLGjRT/05kWGg9EaHtFNiM9LKXi/953dRE10HGZJIaKsl8UZRyZGKUP44GTFFi+MQSTBSztyIywgoTY+NZ2BKKqevaVPzlDFZJ66LmezX/4bJavy3yKcMJnMI5+HAFdbiHBjSBwAhe4BXenGfn3flwPuetJaeYOYYFOF+/kUSUIw==</latexit>

0.73
<latexit sha1_base64="/LGUcnnAH+2f+vXqmAwbfnVqaR8=">AAAB/HicbVDLSsNAFL3xWeur6tLNYBFchUSFuiy6cVnBPqANZTKdtENnJmFmIpRQP8GtfoA7ceu/uPZHnLRZ2NYDFw7n3Mu994QJZ9p43reztr6xubVd2inv7u0fHFaOjls6ThWhTRLzWHVCrClnkjYNM5x2EkWxCDlth+O73G8/UaVZLB/NJKGBwEPJIkawySXPrV31K1XP9WZAq8QvSBUKNPqVn94gJqmg0hCOte76XmKCDCvDCKfTci/VNMFkjIe0a6nEguogm906RedWGaAoVrakQTP170SGhdYTEdpOgc1IL3u5+J/XTU10E2RMJqmhkswXRSlHJkb542jAFCWGTyzBRDF7KyIjrDAxNp6FLaGYlss2FX85g1XSunR9z/Ufrqv12yKfEpzCGVyADzWowz00oAkERvACr/DmPDvvzofzOW9dc4qZE1iA8/ULjIOUIA==</latexit><latexit sha1_base64="/LGUcnnAH+2f+vXqmAwbfnVqaR8=">AAAB/HicbVDLSsNAFL3xWeur6tLNYBFchUSFuiy6cVnBPqANZTKdtENnJmFmIpRQP8GtfoA7ceu/uPZHnLRZ2NYDFw7n3Mu994QJZ9p43reztr6xubVd2inv7u0fHFaOjls6ThWhTRLzWHVCrClnkjYNM5x2EkWxCDlth+O73G8/UaVZLB/NJKGBwEPJIkawySXPrV31K1XP9WZAq8QvSBUKNPqVn94gJqmg0hCOte76XmKCDCvDCKfTci/VNMFkjIe0a6nEguogm906RedWGaAoVrakQTP170SGhdYTEdpOgc1IL3u5+J/XTU10E2RMJqmhkswXRSlHJkb542jAFCWGTyzBRDF7KyIjrDAxNp6FLaGYlss2FX85g1XSunR9z/Ufrqv12yKfEpzCGVyADzWowz00oAkERvACr/DmPDvvzofzOW9dc4qZE1iA8/ULjIOUIA==</latexit><latexit sha1_base64="/LGUcnnAH+2f+vXqmAwbfnVqaR8=">AAAB/HicbVDLSsNAFL3xWeur6tLNYBFchUSFuiy6cVnBPqANZTKdtENnJmFmIpRQP8GtfoA7ceu/uPZHnLRZ2NYDFw7n3Mu994QJZ9p43reztr6xubVd2inv7u0fHFaOjls6ThWhTRLzWHVCrClnkjYNM5x2EkWxCDlth+O73G8/UaVZLB/NJKGBwEPJIkawySXPrV31K1XP9WZAq8QvSBUKNPqVn94gJqmg0hCOte76XmKCDCvDCKfTci/VNMFkjIe0a6nEguogm906RedWGaAoVrakQTP170SGhdYTEdpOgc1IL3u5+J/XTU10E2RMJqmhkswXRSlHJkb542jAFCWGTyzBRDF7KyIjrDAxNp6FLaGYlss2FX85g1XSunR9z/Ufrqv12yKfEpzCGVyADzWowz00oAkERvACr/DmPDvvzofzOW9dc4qZE1iA8/ULjIOUIA==</latexit><latexit sha1_base64="/LGUcnnAH+2f+vXqmAwbfnVqaR8=">AAAB/HicbVDLSsNAFL3xWeur6tLNYBFchUSFuiy6cVnBPqANZTKdtENnJmFmIpRQP8GtfoA7ceu/uPZHnLRZ2NYDFw7n3Mu994QJZ9p43reztr6xubVd2inv7u0fHFaOjls6ThWhTRLzWHVCrClnkjYNM5x2EkWxCDlth+O73G8/UaVZLB/NJKGBwEPJIkawySXPrV31K1XP9WZAq8QvSBUKNPqVn94gJqmg0hCOte76XmKCDCvDCKfTci/VNMFkjIe0a6nEguogm906RedWGaAoVrakQTP170SGhdYTEdpOgc1IL3u5+J/XTU10E2RMJqmhkswXRSlHJkb542jAFCWGTyzBRDF7KyIjrDAxNp6FLaGYlss2FX85g1XSunR9z/Ufrqv12yKfEpzCGVyADzWowz00oAkERvACr/DmPDvvzofzOW9dc4qZE1iA8/ULjIOUIA==</latexit>

�0.45
<latexit sha1_base64="A0mhD18mVQWx59FMviC+AcwiEVU=">AAAB/XicbVBNS8NAEJ3Urxq/qh69LBbBiyGRih6LXjxWMG2hDWWz3bRLd5OwuxFKKP4Er/oDvIlXf4tn/4jbNgfb+mDg8d4MM/PClDOlXffbKq2tb2xulbftnd29/YPK4VFTJZkk1CcJT2Q7xIpyFlNfM81pO5UUi5DTVji6m/qtJyoVS+JHPU5pIPAgZhEjWBvJv3Cd2lWvUnUddwa0SryCVKFAo1f56fYTkgkaa8KxUh3PTXWQY6kZ4XRidzNFU0xGeEA7hsZYUBXks2Mn6MwofRQl0lSs0Uz9O5FjodRYhKZTYD1Uy95U/M/rZDq6CXIWp5mmMZkvijKOdIKmn6M+k5RoPjYEE8nMrYgMscREm3wWtoRiYtsmFW85g1XSvHQ81/EeatX6bZFPGU7gFM7Bg2uowz00wAcCDF7gFd6sZ+vd+rA+560lq5g5hgVYX7/3y5RW</latexit><latexit sha1_base64="A0mhD18mVQWx59FMviC+AcwiEVU=">AAAB/XicbVBNS8NAEJ3Urxq/qh69LBbBiyGRih6LXjxWMG2hDWWz3bRLd5OwuxFKKP4Er/oDvIlXf4tn/4jbNgfb+mDg8d4MM/PClDOlXffbKq2tb2xulbftnd29/YPK4VFTJZkk1CcJT2Q7xIpyFlNfM81pO5UUi5DTVji6m/qtJyoVS+JHPU5pIPAgZhEjWBvJv3Cd2lWvUnUddwa0SryCVKFAo1f56fYTkgkaa8KxUh3PTXWQY6kZ4XRidzNFU0xGeEA7hsZYUBXks2Mn6MwofRQl0lSs0Uz9O5FjodRYhKZTYD1Uy95U/M/rZDq6CXIWp5mmMZkvijKOdIKmn6M+k5RoPjYEE8nMrYgMscREm3wWtoRiYtsmFW85g1XSvHQ81/EeatX6bZFPGU7gFM7Bg2uowz00wAcCDF7gFd6sZ+vd+rA+560lq5g5hgVYX7/3y5RW</latexit><latexit sha1_base64="A0mhD18mVQWx59FMviC+AcwiEVU=">AAAB/XicbVBNS8NAEJ3Urxq/qh69LBbBiyGRih6LXjxWMG2hDWWz3bRLd5OwuxFKKP4Er/oDvIlXf4tn/4jbNgfb+mDg8d4MM/PClDOlXffbKq2tb2xulbftnd29/YPK4VFTJZkk1CcJT2Q7xIpyFlNfM81pO5UUi5DTVji6m/qtJyoVS+JHPU5pIPAgZhEjWBvJv3Cd2lWvUnUddwa0SryCVKFAo1f56fYTkgkaa8KxUh3PTXWQY6kZ4XRidzNFU0xGeEA7hsZYUBXks2Mn6MwofRQl0lSs0Uz9O5FjodRYhKZTYD1Uy95U/M/rZDq6CXIWp5mmMZkvijKOdIKmn6M+k5RoPjYEE8nMrYgMscREm3wWtoRiYtsmFW85g1XSvHQ81/EeatX6bZFPGU7gFM7Bg2uowz00wAcCDF7gFd6sZ+vd+rA+560lq5g5hgVYX7/3y5RW</latexit><latexit sha1_base64="A0mhD18mVQWx59FMviC+AcwiEVU=">AAAB/XicbVBNS8NAEJ3Urxq/qh69LBbBiyGRih6LXjxWMG2hDWWz3bRLd5OwuxFKKP4Er/oDvIlXf4tn/4jbNgfb+mDg8d4MM/PClDOlXffbKq2tb2xulbftnd29/YPK4VFTJZkk1CcJT2Q7xIpyFlNfM81pO5UUi5DTVji6m/qtJyoVS+JHPU5pIPAgZhEjWBvJv3Cd2lWvUnUddwa0SryCVKFAo1f56fYTkgkaa8KxUh3PTXWQY6kZ4XRidzNFU0xGeEA7hsZYUBXks2Mn6MwofRQl0lSs0Uz9O5FjodRYhKZTYD1Uy95U/M/rZDq6CXIWp5mmMZkvijKOdIKmn6M+k5RoPjYEE8nMrYgMscREm3wWtoRiYtsmFW85g1XSvHQ81/EeatX6bZFPGU7gFM7Bg2uowz00wAcCDF7gFd6sZ+vd+rA+560lq5g5hgVYX7/3y5RW</latexit>cos ✓ =

<latexit sha1_base64="ZEYEhHYaicUdP4qF7Xm/s8KAh+g=">AAACBHicbVDLSsNAFJ3UV42vqks3g0VwVRIRdCMU3bisYB/QhDKZTtqhk5kwcyOU0K2f4FY/wJ249T9c+yNO2yxs64ELh3Pu5VxOlApuwPO+ndLa+sbmVnnb3dnd2z+oHB61jMo0ZU2qhNKdiBgmuGRN4CBYJ9WMJJFg7Wh0N/XbT0wbruQjjFMWJmQgecwpASsFAVUGBzBkQG56lapX82bAq8QvSBUVaPQqP0Ff0SxhEqggxnR9L4UwJxo4FWziBplhKaEjMmBdSyVJmAnz2c8TfGaVPo6VtiMBz9S/FzlJjBknkd1MCAzNsjcV//O6GcTXYc5lmgGTdB4UZwKDwtMCcJ9rRkGMLSFUc/srpkOiCQVb00JKlExc17biL3ewSloXNd+r+Q+X1fpt0U8ZnaBTdI58dIXq6B41UBNRlKIX9IrenGfn3flwPuerJae4OUYLcL5+AZVWmBg=</latexit><latexit sha1_base64="ZEYEhHYaicUdP4qF7Xm/s8KAh+g=">AAACBHicbVDLSsNAFJ3UV42vqks3g0VwVRIRdCMU3bisYB/QhDKZTtqhk5kwcyOU0K2f4FY/wJ249T9c+yNO2yxs64ELh3Pu5VxOlApuwPO+ndLa+sbmVnnb3dnd2z+oHB61jMo0ZU2qhNKdiBgmuGRN4CBYJ9WMJJFg7Wh0N/XbT0wbruQjjFMWJmQgecwpASsFAVUGBzBkQG56lapX82bAq8QvSBUVaPQqP0Ff0SxhEqggxnR9L4UwJxo4FWziBplhKaEjMmBdSyVJmAnz2c8TfGaVPo6VtiMBz9S/FzlJjBknkd1MCAzNsjcV//O6GcTXYc5lmgGTdB4UZwKDwtMCcJ9rRkGMLSFUc/srpkOiCQVb00JKlExc17biL3ewSloXNd+r+Q+X1fpt0U8ZnaBTdI58dIXq6B41UBNRlKIX9IrenGfn3flwPuerJae4OUYLcL5+AZVWmBg=</latexit><latexit sha1_base64="ZEYEhHYaicUdP4qF7Xm/s8KAh+g=">AAACBHicbVDLSsNAFJ3UV42vqks3g0VwVRIRdCMU3bisYB/QhDKZTtqhk5kwcyOU0K2f4FY/wJ249T9c+yNO2yxs64ELh3Pu5VxOlApuwPO+ndLa+sbmVnnb3dnd2z+oHB61jMo0ZU2qhNKdiBgmuGRN4CBYJ9WMJJFg7Wh0N/XbT0wbruQjjFMWJmQgecwpASsFAVUGBzBkQG56lapX82bAq8QvSBUVaPQqP0Ff0SxhEqggxnR9L4UwJxo4FWziBplhKaEjMmBdSyVJmAnz2c8TfGaVPo6VtiMBz9S/FzlJjBknkd1MCAzNsjcV//O6GcTXYc5lmgGTdB4UZwKDwtMCcJ9rRkGMLSFUc/srpkOiCQVb00JKlExc17biL3ewSloXNd+r+Q+X1fpt0U8ZnaBTdI58dIXq6B41UBNRlKIX9IrenGfn3flwPuerJae4OUYLcL5+AZVWmBg=</latexit><latexit sha1_base64="ZEYEhHYaicUdP4qF7Xm/s8KAh+g=">AAACBHicbVDLSsNAFJ3UV42vqks3g0VwVRIRdCMU3bisYB/QhDKZTtqhk5kwcyOU0K2f4FY/wJ249T9c+yNO2yxs64ELh3Pu5VxOlApuwPO+ndLa+sbmVnnb3dnd2z+oHB61jMo0ZU2qhNKdiBgmuGRN4CBYJ9WMJJFg7Wh0N/XbT0wbruQjjFMWJmQgecwpASsFAVUGBzBkQG56lapX82bAq8QvSBUVaPQqP0Ff0SxhEqggxnR9L4UwJxo4FWziBplhKaEjMmBdSyVJmAnz2c8TfGaVPo6VtiMBz9S/FzlJjBknkd1MCAzNsjcV//O6GcTXYc5lmgGTdB4UZwKDwtMCcJ9rRkGMLSFUc/srpkOiCQVb00JKlExc17biL3ewSloXNd+r+Q+X1fpt0U8ZnaBTdI58dIXq6B41UBNRlKIX9IrenGfn3flwPuerJae4OUYLcL5+AZVWmBg=</latexit>

(kJ/mol)
<latexit sha1_base64="nY13j6FbYOvw6cEIzg0iEjBYSVE="></latexit><latexit sha1_base64="nY13j6FbYOvw6cEIzg0iEjBYSVE="></latexit><latexit sha1_base64="nY13j6FbYOvw6cEIzg0iEjBYSVE="></latexit><latexit sha1_base64="nY13j6FbYOvw6cEIzg0iEjBYSVE="></latexit>

�4.86
<latexit sha1_base64="ilm0dYftZ/TOS7/fMakBZZqc6CY="></latexit><latexit sha1_base64="ilm0dYftZ/TOS7/fMakBZZqc6CY="></latexit><latexit sha1_base64="ilm0dYftZ/TOS7/fMakBZZqc6CY="></latexit><latexit sha1_base64="ilm0dYftZ/TOS7/fMakBZZqc6CY="></latexit>

�6.01
<latexit sha1_base64="adppgLljQVuWXBDLtgTzJNFv+d4=">AAACRHicbVDLSsQwFE19W9+6dBMcBF04tCLqUlTQpYKjwnQYbtM7M8EkLUmqDKXf4FZ/yH/wH9yJWzEdZ6GjBwKHc87l3pw4E9zYIHj1xsYnJqemZ2b9ufmFxaXlldVrk+aaYYOlItW3MRgUXGHDcivwNtMIMhZ4E9+dVP7NPWrDU3Vl+xm2JHQV73AG1kmNnf16ELaXa0E9GID+JeGQ1MgQF+0VbztKUpZLVJYJMKYZBpltFaAtZwJLP8oNZsDuoItNRxVINK1icG1JN52S0E6q3VOWDtSfEwVIY/oydkkJtmdGvUr8z2vmtnPYKrjKcouKfS/q5ILalFZfpwnXyKzoOwJMc3crZT3QwKwryPcjhQ8slRJUUkRJl8F9WUSnKCzQs3ZUrdOyqNRyNNrrJ/9EK7X0XbnhaJV/yfVuPQzq4eVe7eh4WPMMWScbZIuE5IAckXNyQRqEEU4eyRN59l68N+/d+/iOjnnDmTXyC97nF3ocsNU=</latexit><latexit sha1_base64="adppgLljQVuWXBDLtgTzJNFv+d4=">AAACRHicbVDLSsQwFE19W9+6dBMcBF04tCLqUlTQpYKjwnQYbtM7M8EkLUmqDKXf4FZ/yH/wH9yJWzEdZ6GjBwKHc87l3pw4E9zYIHj1xsYnJqemZ2b9ufmFxaXlldVrk+aaYYOlItW3MRgUXGHDcivwNtMIMhZ4E9+dVP7NPWrDU3Vl+xm2JHQV73AG1kmNnf16ELaXa0E9GID+JeGQ1MgQF+0VbztKUpZLVJYJMKYZBpltFaAtZwJLP8oNZsDuoItNRxVINK1icG1JN52S0E6q3VOWDtSfEwVIY/oydkkJtmdGvUr8z2vmtnPYKrjKcouKfS/q5ILalFZfpwnXyKzoOwJMc3crZT3QwKwryPcjhQ8slRJUUkRJl8F9WUSnKCzQs3ZUrdOyqNRyNNrrJ/9EK7X0XbnhaJV/yfVuPQzq4eVe7eh4WPMMWScbZIuE5IAckXNyQRqEEU4eyRN59l68N+/d+/iOjnnDmTXyC97nF3ocsNU=</latexit><latexit sha1_base64="adppgLljQVuWXBDLtgTzJNFv+d4=">AAACRHicbVDLSsQwFE19W9+6dBMcBF04tCLqUlTQpYKjwnQYbtM7M8EkLUmqDKXf4FZ/yH/wH9yJWzEdZ6GjBwKHc87l3pw4E9zYIHj1xsYnJqemZ2b9ufmFxaXlldVrk+aaYYOlItW3MRgUXGHDcivwNtMIMhZ4E9+dVP7NPWrDU3Vl+xm2JHQV73AG1kmNnf16ELaXa0E9GID+JeGQ1MgQF+0VbztKUpZLVJYJMKYZBpltFaAtZwJLP8oNZsDuoItNRxVINK1icG1JN52S0E6q3VOWDtSfEwVIY/oydkkJtmdGvUr8z2vmtnPYKrjKcouKfS/q5ILalFZfpwnXyKzoOwJMc3crZT3QwKwryPcjhQ8slRJUUkRJl8F9WUSnKCzQs3ZUrdOyqNRyNNrrJ/9EK7X0XbnhaJV/yfVuPQzq4eVe7eh4WPMMWScbZIuE5IAckXNyQRqEEU4eyRN59l68N+/d+/iOjnnDmTXyC97nF3ocsNU=</latexit><latexit sha1_base64="adppgLljQVuWXBDLtgTzJNFv+d4=">AAACRHicbVDLSsQwFE19W9+6dBMcBF04tCLqUlTQpYKjwnQYbtM7M8EkLUmqDKXf4FZ/yH/wH9yJWzEdZ6GjBwKHc87l3pw4E9zYIHj1xsYnJqemZ2b9ufmFxaXlldVrk+aaYYOlItW3MRgUXGHDcivwNtMIMhZ4E9+dVP7NPWrDU3Vl+xm2JHQV73AG1kmNnf16ELaXa0E9GID+JeGQ1MgQF+0VbztKUpZLVJYJMKYZBpltFaAtZwJLP8oNZsDuoItNRxVINK1icG1JN52S0E6q3VOWDtSfEwVIY/oydkkJtmdGvUr8z2vmtnPYKrjKcouKfS/q5ILalFZfpwnXyKzoOwJMc3crZT3QwKwryPcjhQ8slRJUUkRJl8F9WUSnKCzQs3ZUrdOyqNRyNNrrJ/9EK7X0XbnhaJV/yfVuPQzq4eVe7eh4WPMMWScbZIuE5IAckXNyQRqEEU4eyRN59l68N+/d+/iOjnnDmTXyC97nF3ocsNU=</latexit>

�6.22
<latexit sha1_base64="O/cloM790U8w00E/MUm+ov1SwVY="></latexit><latexit sha1_base64="O/cloM790U8w00E/MUm+ov1SwVY="></latexit><latexit sha1_base64="O/cloM790U8w00E/MUm+ov1SwVY="></latexit><latexit sha1_base64="O/cloM790U8w00E/MUm+ov1SwVY="></latexit>

Molecular	Solutes	

d	 e	

Experiments	

Ghyd
<latexit sha1_base64="y5ey6xhKW3SjiZapxyK/7gMMZc4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9IQ9lsNu3S3U3Y3Qgh9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YcqZNq777VTW1jc2t6rbtZ3dvf2D+uFRVyeZIrRDEp6ofog15UzSjmGG036qKBYhp71wcjvze09UaZbIR5OnNBB4JFnMCDZW8u+GxUAJNM6j6bDecJvuHGiVeCVpQIn2sP41iBKSCSoN4Vhr33NTExRYGUY4ndYGmaYpJhM8or6lEguqg2J+8hSdWSVCcaJsSYPm6u+JAgutcxHaToHNWC97M/E/z89MfB0UTKaZoZIsFsUZRyZBs/9RxBQlhueWYKKYvRWRMVaYGJtSzYbgLb+8SroXTc9teg+XjdZNGUcVTuAUzsGDK2jBPbShAwQSeIZXeHOM8+K8Ox+L1opTzhzDHzifPyRfkSY=</latexit><latexit sha1_base64="y5ey6xhKW3SjiZapxyK/7gMMZc4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9IQ9lsNu3S3U3Y3Qgh9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YcqZNq777VTW1jc2t6rbtZ3dvf2D+uFRVyeZIrRDEp6ofog15UzSjmGG036qKBYhp71wcjvze09UaZbIR5OnNBB4JFnMCDZW8u+GxUAJNM6j6bDecJvuHGiVeCVpQIn2sP41iBKSCSoN4Vhr33NTExRYGUY4ndYGmaYpJhM8or6lEguqg2J+8hSdWSVCcaJsSYPm6u+JAgutcxHaToHNWC97M/E/z89MfB0UTKaZoZIsFsUZRyZBs/9RxBQlhueWYKKYvRWRMVaYGJtSzYbgLb+8SroXTc9teg+XjdZNGUcVTuAUzsGDK2jBPbShAwQSeIZXeHOM8+K8Ox+L1opTzhzDHzifPyRfkSY=</latexit><latexit sha1_base64="y5ey6xhKW3SjiZapxyK/7gMMZc4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9IQ9lsNu3S3U3Y3Qgh9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YcqZNq777VTW1jc2t6rbtZ3dvf2D+uFRVyeZIrRDEp6ofog15UzSjmGG036qKBYhp71wcjvze09UaZbIR5OnNBB4JFnMCDZW8u+GxUAJNM6j6bDecJvuHGiVeCVpQIn2sP41iBKSCSoN4Vhr33NTExRYGUY4ndYGmaYpJhM8or6lEguqg2J+8hSdWSVCcaJsSYPm6u+JAgutcxHaToHNWC97M/E/z89MfB0UTKaZoZIsFsUZRyZBs/9RxBQlhueWYKKYvRWRMVaYGJtSzYbgLb+8SroXTc9teg+XjdZNGUcVTuAUzsGDK2jBPbShAwQSeIZXeHOM8+K8Ox+L1opTzhzDHzifPyRfkSY=</latexit><latexit sha1_base64="y5ey6xhKW3SjiZapxyK/7gMMZc4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx4r2A9IQ9lsNu3S3U3Y3Qgh9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YcqZNq777VTW1jc2t6rbtZ3dvf2D+uFRVyeZIrRDEp6ofog15UzSjmGG036qKBYhp71wcjvze09UaZbIR5OnNBB4JFnMCDZW8u+GxUAJNM6j6bDecJvuHGiVeCVpQIn2sP41iBKSCSoN4Vhr33NTExRYGUY4ndYGmaYpJhM8or6lEguqg2J+8hSdWSVCcaJsSYPm6u+JAgutcxHaToHNWC97M/E/z89MfB0UTKaZoZIsFsUZRyZBs/9RxBQlhueWYKKYvRWRMVaYGJtSzYbgLb+8SroXTc9teg+XjdZNGUcVTuAUzsGDK2jBPbShAwQSeIZXeHOM8+K8Ox+L1opTzhzDHzifPyRfkSY=</latexit>

G
c
a
v

<latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="owFrEAHRmgro1Jfpq070nm3S2YU=">AAAB53icbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FF7qsYB/QDiWTZtrQPIbkTqEM/RluXCjiP3LnvzF9LLT1QODjnITce5JMCodh+B1sbe/s7u2XDsqHlaPjk+pppeVMbhlvMiON7STUcSk0b6JAyTuZ5VQlkreT8f08b0+4dcLoZ5xmPFZ0qEUqGEVvdR/6Rc8qwuhk1q/Wwnq4ENmEaAU1WKnRr371BoblimtkkjrXjcIM44JaFEzyWbmXO55RNqZD3vWoqeIuLhYjz8ildwYkNdYfjWTh/n5RUOXcVCX+pqI4cuvZ3Pwv6+aY3saF0FmOXLPlR2kuCRoy358MhOUM5dQDZVb4WQkbUUsZ+pbKvoRofeVNaF3Xo7AePYVQgnO4gCuI4Abu4BEa0AQGBl7gDd4DDF6Dj2VdW8GqtzP4o+DzB9NIj74=</latexit><latexit sha1_base64="owFrEAHRmgro1Jfpq070nm3S2YU=">AAAB53icbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FF7qsYB/QDiWTZtrQPIbkTqEM/RluXCjiP3LnvzF9LLT1QODjnITce5JMCodh+B1sbe/s7u2XDsqHlaPjk+pppeVMbhlvMiON7STUcSk0b6JAyTuZ5VQlkreT8f08b0+4dcLoZ5xmPFZ0qEUqGEVvdR/6Rc8qwuhk1q/Wwnq4ENmEaAU1WKnRr371BoblimtkkjrXjcIM44JaFEzyWbmXO55RNqZD3vWoqeIuLhYjz8ildwYkNdYfjWTh/n5RUOXcVCX+pqI4cuvZ3Pwv6+aY3saF0FmOXLPlR2kuCRoy358MhOUM5dQDZVb4WQkbUUsZ+pbKvoRofeVNaF3Xo7AePYVQgnO4gCuI4Abu4BEa0AQGBl7gDd4DDF6Dj2VdW8GqtzP4o+DzB9NIj74=</latexit><latexit sha1_base64="PKZzoN0/G1U752MivajKzh46wfE=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQgx4jmAdsljA7mU2GzGOZmQ2EJZ/hxYMiXv0ab/6Nk2QPmljQUFR1090Vp5wZ6/vfXmljc2t7p7xb2ds/ODyqHp+0jco0oS2iuNLdGBvKmaQtyyyn3VRTLGJOO/H4bu53JlQbpuSTnaY0EngoWcIItk4K7/t5TwtE8GTWr9b8ur8AWidBQWpQoNmvfvUGimSCSks4NiYM/NRGOdaWEU5nlV5maIrJGA9p6KjEgpooX5w8QxdOGaBEaVfSooX6eyLHwpipiF2nwHZkVr25+J8XZja5iXIm08xSSZaLkowjq9D8fzRgmhLLp45gopm7FZER1phYl1LFhRCsvrxO2lf1wK8Hj36tcVvEUYYzOIdLCOAaGvAATWgBAQXP8ApvnvVevHfvY9la8oqZU/gD7/MHEkaRFw==</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit>

G
c
a
v

<latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit><latexit sha1_base64="tfIzg276II/2cEvpgiV+w8iDFic=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegBz1GMA/YLGF2MpsMmccy0xsISz7DiwdFvPo13vwbJ8keNFrQUFR1090Vp4Jb8P0vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeGshbVQptuTCwTXLEWcBCsmxpGZCxYJx7fzv3OhBnLtXqEacoiSYaKJ5wScFJ41897RmJKJrN+tebX/QXwXxIUpIYKNPvVz95A00wyBVQQa8PATyHKiQFOBZtVepllKaFjMmSho4pIZqN8cfIMnzllgBNtXCnAC/XnRE6ktVMZu05JYGRXvbn4nxdmkFxHOVdpBkzR5aIkExg0nv+PB9wwCmLqCKGGu1sxHRFDKLiUKi6EYPXlv6R9UQ/8evBwWWvcFHGU0Qk6RecoQFeoge5RE7UQRRo9oRf06oH37L1578vWklfMHKNf8D6+AROGkRs=</latexit>

⇢ =
<latexit sha1_base64="gbes9bDJqkmScSVcuYB3sfVDdxM=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOAZAmzk95kyOzMMjMrhJCP8OJBEa9+jzf/xkmyB00saCiquunuilLBjfX9b6+wtr6xuVXcLu3s7u0flA+PmkZlmmGDKaF0O6IGBZfYsNwKbKcaaRIJbEWju5nfekJtuJKPdpximNCB5DFn1Dqp1dVDRW5Ir1zxq/4cZJUEOalAjnqv/NXtK5YlKC0T1JhO4Kc2nFBtORM4LXUzgyllIzrAjqOSJmjCyfzcKTlzSp/ESruSlszV3xMTmhgzTiLXmVA7NMveTPzP62Q2vg4nXKaZRckWi+JMEKvI7HfS5xqZFWNHKNPc3UrYkGrKrEuo5EIIll9eJc2LauBXg4fLSu02j6MIJ3AK5xDAFdTgHurQAAYjeIZXePNS78V79z4WrQUvnzmGP/A+fwBRX47i</latexit><latexit sha1_base64="gbes9bDJqkmScSVcuYB3sfVDdxM=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOAZAmzk95kyOzMMjMrhJCP8OJBEa9+jzf/xkmyB00saCiquunuilLBjfX9b6+wtr6xuVXcLu3s7u0flA+PmkZlmmGDKaF0O6IGBZfYsNwKbKcaaRIJbEWju5nfekJtuJKPdpximNCB5DFn1Dqp1dVDRW5Ir1zxq/4cZJUEOalAjnqv/NXtK5YlKC0T1JhO4Kc2nFBtORM4LXUzgyllIzrAjqOSJmjCyfzcKTlzSp/ESruSlszV3xMTmhgzTiLXmVA7NMveTPzP62Q2vg4nXKaZRckWi+JMEKvI7HfS5xqZFWNHKNPc3UrYkGrKrEuo5EIIll9eJc2LauBXg4fLSu02j6MIJ3AK5xDAFdTgHurQAAYjeIZXePNS78V79z4WrQUvnzmGP/A+fwBRX47i</latexit><latexit sha1_base64="gbes9bDJqkmScSVcuYB3sfVDdxM=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOAZAmzk95kyOzMMjMrhJCP8OJBEa9+jzf/xkmyB00saCiquunuilLBjfX9b6+wtr6xuVXcLu3s7u0flA+PmkZlmmGDKaF0O6IGBZfYsNwKbKcaaRIJbEWju5nfekJtuJKPdpximNCB5DFn1Dqp1dVDRW5Ir1zxq/4cZJUEOalAjnqv/NXtK5YlKC0T1JhO4Kc2nFBtORM4LXUzgyllIzrAjqOSJmjCyfzcKTlzSp/ESruSlszV3xMTmhgzTiLXmVA7NMveTPzP62Q2vg4nXKaZRckWi+JMEKvI7HfS5xqZFWNHKNPc3UrYkGrKrEuo5EIIll9eJc2LauBXg4fLSu02j6MIJ3AK5xDAFdTgHurQAAYjeIZXePNS78V79z4WrQUvnzmGP/A+fwBRX47i</latexit><latexit sha1_base64="gbes9bDJqkmScSVcuYB3sfVDdxM=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOAZAmzk95kyOzMMjMrhJCP8OJBEa9+jzf/xkmyB00saCiquunuilLBjfX9b6+wtr6xuVXcLu3s7u0flA+PmkZlmmGDKaF0O6IGBZfYsNwKbKcaaRIJbEWju5nfekJtuJKPdpximNCB5DFn1Dqp1dVDRW5Ir1zxq/4cZJUEOalAjnqv/NXtK5YlKC0T1JhO4Kc2nFBtORM4LXUzgyllIzrAjqOSJmjCyfzcKTlzSp/ESruSlszV3xMTmhgzTiLXmVA7NMveTPzP62Q2vg4nXKaZRckWi+JMEKvI7HfS5xqZFWNHKNPc3UrYkGrKrEuo5EIIll9eJc2LauBXg4fLSu02j6MIJ3AK5xDAFdTgHurQAAYjeIZXePNS78V79z4WrQUvnzmGP/A+fwBRX47i</latexit>

0.47
<latexit sha1_base64="dxE+weSUjvAzpzyX8ohbdTqfMKE=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0ik0B6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiZpBxmSSGirJalGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdgQ/PWXN0n3xvU913+o11q3RRxluIBLuAYfGtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDQ3o1r</latexit><latexit sha1_base64="dxE+weSUjvAzpzyX8ohbdTqfMKE=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0ik0B6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiZpBxmSSGirJalGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdgQ/PWXN0n3xvU913+o11q3RRxluIBLuAYfGtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDQ3o1r</latexit><latexit sha1_base64="dxE+weSUjvAzpzyX8ohbdTqfMKE=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0ik0B6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiZpBxmSSGirJalGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdgQ/PWXN0n3xvU913+o11q3RRxluIBLuAYfGtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDQ3o1r</latexit><latexit sha1_base64="dxE+weSUjvAzpzyX8ohbdTqfMKE=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0ik0B6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiZpBxmSSGirJalGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdgQ/PWXN0n3xvU913+o11q3RRxluIBLuAYfGtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDQ3o1r</latexit>

0.36
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FIG. 3. Context-dependent hydrophobicity of heterogeneous solutes and surfaces. (a) The hydrophobicity of xylenol isomers,
as quantified by their hydration free energies, depends on the arrangement of their chemical groups with respect to one
another [25]. (b) The hydrophobicity of hemi-cylindrical surfaces, as quantified by the free energetic cost of creating interfacial
cavities, Gcav, depends on their curvature; concave surfaces are more hydrophobic than convex ones [24]. (c, d) For a family of
SAM patches containing four -OH groups (magenta) separated by s ∈ [0, 3] CH3 groups (cyan), Gcav varies non-monotonically
with s. (e) As water is displaced from the observation volume, v (white), wet (blue) and dry (red) patches appear in v, and
are shown for select partially dewetted states (ρ is the normalized water density in v) [24]. (f) The statistics of interfacial
water density fluctuations, Pv(N), near a hydrophobic patch (red) on the BphC enzyme (cyan/black) display fat low-N tails,
whereas Pv(N) near a hydrophilic protein patch (blue) is approximately Gaussian [18]. (g) Wang et al. [27] constructed mixed
surfaces using hydrophilic (blue, A) and hydrophobic (red, B) regions of the melittin protein, and found that the mixed surfaces
were substantially more hydrophilic than expected by additivity. (h) Ma et al. [93] demonstrated that the attraction between
a hydrophobic AFM tip and an amphiphilic SAM surface increased in strength when polar amine groups were replaced with
charged ammonium groups, but disappeared altogether when they were replaced by similarly charged guanidinium groups. (i)
Barnett et. al [94] showed that the orientation of methyl groups (green spheres) on otherwise identical octa-acid cavitands, OA3
and OA2, had a dramatic effect on their hydration, stabilizing either a wet or dry state. Panel a adapted from Reference 25
with permission. Panels b, c, d and e adapted from Reference 24 with permission; copyright 2017 National Academy of
Sciences. Panel f adapted from Reference 18 with permission; copyright 2012 American Chemical Society. Panel g adapted
from Reference 27 with permission; copyright 2011 National Academy of Sciences. Panel h adapted from Reference 95 with
permission. Panel i adapted from Reference 96 with permission.
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B. Curved and Chemically Patterned Surfaces

As discussed in sec. 3.4, the hydrophobicity of heterogeneous surfaces, which display nanoscale curvature and/or
chemical patterning, can be characterized using the free energy, Gcav, of creating an interfacial cavity. Xi et al. [24]
quantified Gcav near both concave and convex hemi-cylindrical surfaces with nanoscale curvatures, and found that
interfacial waters could be displaced to form cavities more readily near concave surfaces than near convex surfaces
of the same curvature (Figure 3b). Thus, concave non-polar surfaces are more hydrophobic than convex ones.
The authors also found that concave and convex curvatures do not influence hydrophobicity in similar ways; the
hydrophobicity of concave surfaces increased with curvature, whereas that of convex surfaces was relatively insensitive
to curvature. Along these lines, Mittal and Hummer [23] found that rough surfaces, which possess both concave and
convex curvatures, tend to be more hydrophobic than flat ones.

Xi et al. [24] also studied chemically patterned SAM patches containing a small fraction of polar groups in an
otherwise non-polar background; varying the separation, s, between adjacent polar groups led to four different patterns
(Figure 3c). The authors found that surface hydrophilicity, as quantified by Gcav, was not only different for the
different surfaces, it varied non-monotonically with s (Figure 3d). A visualization of the corresponding dewetting
pathways provided a striking illustration of the collective response of the SAM hydration waters to the chemical context
presented by the different patches (Figure 3e). Along these lines, Acharya et al. [22] found that adding a polar group
to a non-polar surface suppresses its hydrophobicity substantially, but adding a non-polar group to a polar surface does
not correspondingly enhance surface hydrophobicity. Similarly, Giovambattista et al. [21] found that inverting the
polarity of silica surfaces modulates their hydrophobicity. These examples highlight that seemingly similar surfaces
with identical chemical compositions, but with subtle variations in chemical patterning and/or topography, can display
substantial differences in their aversion for water.

C. Protein Hydrophobicity

Protein surfaces display nanoscale chemical and topographical patterns, which perturb water structure in complex
ways that are not easy to anticipate [97, 98]. Patel et al. [18] showed that, in spite of these complexities, water density
fluctuations can be used to characterize the hydrophobicity of heterogeneous protein surfaces. In particular, the
authors showed that Pv(N) can display fat low-N tails near hydrophobic protein regions, and tends to be Gaussian
near hydrophilic regions (Figure 3f). Similarly, Rego et al. [99] found that the hydration shells of diverse proteins were
susceptible to unfavorable perturbations, suggesting that protein hydrophobicity ought to be sensitive to its chemical
and topographical context. Indeed, Xi et al. [24] showed that the hydrophobicity of a protein patch, as quantified
by Gcav, can be modulated substantially by swapping the positions of two residues in the patch. Similarly, Wang et
al. [27] studied mixed surfaces comprised of polar and non-polar regions of the melittin protein, and found that polar
patches disproportionately suppress surface hydrophobicity (Figure 3g). Finally, Rego et al. [30] classified protein
regions according to their ease of dewetting, and found that hydrophobic and hydrophilic patches had remarkably
similar chemical compositions, and contained comparable numbers of non-polar and polar atoms.

D. Experimental Demonstrations of Context-Dependent Hydrophobicity

Ma et al. [93] characterized the hydrophobicity of heterogeneous surfaces by measuring the adhesive force between
a hydrophobic atomic force microscopy (AFM) tip and the surface of interest; the stronger the force, the more
hydrophobic the surface. By studying binary SAM surfaces, composed of a 60/40 mixture of -CH3 and cationic
end-groups, the authors showed that surface hydrophobicity displayed a mystifying dependence on both the nature of
the cationic groups and their charge (Figure 3h). Surprisingly, surfaces with cationic ammonium ions were found to
be nearly twice as hydrophobic as surfaces with uncharged amine groups. Even more surprisingly, surfaces with the
cationic guanidinium ions were found to be hydrophilic, i.e., they were not attracted to the hydrophobic AFM tip.
In another interesting study, Barnett et al. [94] studied synthetic nanoscale bowl-shaped hosts or cavitands, which
are lined with hydrophilic acid groups on the outside to make them water soluble, and hydrophobic groups on the
inside. By studying variants of the octa-acid (OA) cavitands, which differ only in the orientation of the methyl groups
at the rim of the bowl, i.e., the methyls point inwards (OA2) or upwards (OA3), the authors found that OA3 bowl
was wet, whereas the OA2 bowl was dry (Figure 3i). Molecular simulations shed further light on these interesting
observations, highlighting that the presence of a fat low-N tail in the Pv(N) for OA3, which suggests that although
OA3 is wet, it is situated at the edge of a dewetting transition. Presumably, the subtle change in the orientation of
the methyl groups in going from OA3 to OA2 was then sufficient to trigger dewetting.
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E. Shortcomings of Surface Area Models and Additive Approaches

The importance of hydrophobic interactions in driving diverse self-assembly processes has inspired numerous schemes
for the efficient, but approximate characterization of solute hydrophobicity. For example, surface area (SA) mod-
els [100–102] assume that the hydrophobicity of an exposed non-polar patch is proportional to its surface area.
However, the hydration of small hydrophobic solutes is not governed by interfacial physics, but by the entropic
constraints on their hydration waters (sec. 2.2). Even for extended solutes, hydrophobicity can depend on surface
curvature, particularly for concave surfaces (sec. 4.2). These shortcomings of SA models necessitate the use of an
effective surface tension, whose value can depend sensitively on the class of solutes used to estimate it [103]. Another
popular class of approximate approaches for characterizing protein hydrophobicity uses a divide-and-conquer strat-
egy. Such approaches employ hydropathy scales (or scoring functions) [104–108], which assign an index (or score)
to an amino acid residue based on some measure of its aversion to water (e.g., its transfer free energy from oil); the
hydrophobicity of a protein patch is then estimated as a sum of the hydrophobicities of constituent amino acids.
Numerous hydropathy scales exist, and they can be quite different from one another [109]. Importantly, they tend
to fare poorly in predicting the driving forces for hydrophobic interactions and assemblies [110–112]. The failure
of such additive approaches does not stem from an imperfect hydropathy scale or scoring function, but rather from
the underlying assumption that each residue has a unique hydrophobicity. As the examples provided in this section
highlight, the collective and non-trivial response of protein hydration waters to the chemical and topographical cues
presented by a protein surface means that the hydrophobicity of a residue is not unique, but depends sensitively on
the context within which it appears on the protein surface.

V. HYDROPHOBIC INTERACTIONS AND ASSEMBLIES: DRIVING FORCES

The association of hydrophobic solutes, which minimizes their disruption of water structure, forms the basis for
diverse processes, ranging from micelle formation and protein folding, to biomolecular interactions and colloidal
assemblies [113–118]. The thermodynamic driving forces for such interactions and assemblies depend on the extent
to which the solutes disrupt water structure (relative to their assemblies), which in turn, depends sensitively on
solute (and assembly) characteristics, such as size, shape, curvature and chemical patterning (sec. 4). Indeed, as
described below, differences in the hydration of small and large hydrophobic solutes (sec. 2) alone can spawn a
veritable menagerie of assembly physics.

A. Assemblies of Small Solutes

Molecular self-assembly often involves sub-nm building blocks, which come together to form assemblies that are
larger than 1 nm in size, e.g., the association of amphiphilic surfactant molecules to form micelles, or the folding of
proteins into their native structures (Figure 4a). Due to their different sizes, molecular solutes and their assemblies
perturb water structure differently. Thus, the hydration free energies, Ghyd, of individual solutes scale with their
volumes, whereas the hydration free energy of the assembly scales as its surface area (sec. 2). The driving force for
assembling of n small solutes into a large aggregate is then: ∆Gagg ≈ cγn2/3 − nGhyd, where c is a constant that
depends on aggregate shape. For sufficiently large n, the second term can dominate, so that ∆Gagg depends primarily
on solute hydrophobicity, as quantified by Ghyd. For example, Ghyd for surfactant molecules increases linearly with
the length of their non-polar tails [13]; correspondingly, the driving force for micelle formation increases with tail
length, and results in an exponential decrease in the critical micelle concentration (CMC).

The differences in how small solutes and their assemblies perturb water structure are also responsible for the peculiar
strengthening of hydrophobic interactions with increasing temperature. In particular, as temperature is increased,
Ghyd increases, whereas γ decreases (sec. 2); consequently, the difference between the two, which represents the driving
force for assembly, increases with temperature [14]. Indeed, experiments on a variety of surfactants have shown that,
at ambient conditions, their CMC goes down as temperature is increased [119], confirming that micelle formation is
favored at higher temperatures (Figure 4b). Similarly, the stability of folded proteins also increases with temperature
near ambient conditions [120–122]. As temperature is increased further, protein stability eventually decreases as the
conformational entropy gain upon unfolding prevails over the entropy loss due to hydrophobic hydration. Thus, folded
proteins undergo denaturation upon both cooling and heating, albeit for very different reasons (Figure 4c) [123].
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B. Binding of Small Solutes to Large Solutes

The interactions between sub-nm solutes and those that are larger form the basis for numerous interesting phenom-
ena, including protein-ligand binding and supramolecular chemistry (Figure 4d). When a small non-polar solute
binds a hydrophobic surface, water can no longer hydrogen bond around the solute; binding is thus accompanied
by the release of constrained hydration waters, and ought to be favored by entropy (Figure 4e) [17]. However, the
thermodynamic signatures of such processes can be sensitive to the binding context [38, 124]. For example, Setny et
al. [125] found that the binding of methane to a concave pocket was favored by enthalpy, rather than entropy. In
particular, the release of methane’s hydration waters didn’t drive binding as much as the dewetting of the pocket
(Figure 4f). Indeed, the favorable dewetting of the pocket is consistent with the observation that concave non-polar
regions are particularly hydrophobic (sec. 4.2, Figure 3b) [24]. A series of experimental studies, which employed
isothermal titration calorimetry to characterize the thermodynamics of supramolecular host-guest interactions [126]
and protein-ligand binding [127], have similarly highlighted that the affinity of small and large solutes for one another,
and in particular, whether binding is driven by enthalpy or entropy, can be remarkably sensitive to small changes in
the properties of either solute.
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285
<latexit sha1_base64="3L1w8Br1470mDgoE6T7LyFaDURg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklR7LHoxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6qNau+qWyW3HnIKvEy0kZcjT6pa/eIGZphNIwQbXuem5i/Iwqw5nAabGXakwoG9Mhdi2VNELtZ/NTp+TcKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5uasOZnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlrViudWvPvLcv0mj6MAp3AGF+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwBryo03</latexit><latexit sha1_base64="3L1w8Br1470mDgoE6T7LyFaDURg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklR7LHoxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6qNau+qWyW3HnIKvEy0kZcjT6pa/eIGZphNIwQbXuem5i/Iwqw5nAabGXakwoG9Mhdi2VNELtZ/NTp+TcKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5uasOZnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlrViudWvPvLcv0mj6MAp3AGF+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwBryo03</latexit><latexit sha1_base64="3L1w8Br1470mDgoE6T7LyFaDURg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklR7LHoxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6qNau+qWyW3HnIKvEy0kZcjT6pa/eIGZphNIwQbXuem5i/Iwqw5nAabGXakwoG9Mhdi2VNELtZ/NTp+TcKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5uasOZnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlrViudWvPvLcv0mj6MAp3AGF+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwBryo03</latexit><latexit sha1_base64="3L1w8Br1470mDgoE6T7LyFaDURg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklR7LHoxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6qNau+qWyW3HnIKvEy0kZcjT6pa/eIGZphNIwQbXuem5i/Iwqw5nAabGXakwoG9Mhdi2VNELtZ/NTp+TcKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5uasOZnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlrViudWvPvLcv0mj6MAp3AGF+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwBryo03</latexit>

295
<latexit sha1_base64="t2f/eFqgpgNtKKqjKC7efub8ClM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklR1FvRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0UL2+6JXKbsWdgSwTLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCJ8VuqjGhbEQH2LFU0gi1n81OnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0ijYEb/HlZdKsVjy34t2fl2s3eRwFOIYTOAMPLqEGd1CHBjAYwDO8wpsjnBfn3fmYt644+cwR/IHz+QNtT404</latexit><latexit sha1_base64="t2f/eFqgpgNtKKqjKC7efub8ClM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklR1FvRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0UL2+6JXKbsWdgSwTLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCJ8VuqjGhbEQH2LFU0gi1n81OnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0ijYEb/HlZdKsVjy34t2fl2s3eRwFOIYTOAMPLqEGd1CHBjAYwDO8wpsjnBfn3fmYt644+cwR/IHz+QNtT404</latexit><latexit sha1_base64="t2f/eFqgpgNtKKqjKC7efub8ClM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklR1FvRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0UL2+6JXKbsWdgSwTLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCJ8VuqjGhbEQH2LFU0gi1n81OnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0ijYEb/HlZdKsVjy34t2fl2s3eRwFOIYTOAMPLqEGd1CHBjAYwDO8wpsjnBfn3fmYt644+cwR/IHz+QNtT404</latexit><latexit sha1_base64="t2f/eFqgpgNtKKqjKC7efub8ClM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklR1FvRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0UL2+6JXKbsWdgSwTLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCJ8VuqjGhbEQH2LFU0gi1n81OnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0ijYEb/HlZdKsVjy34t2fl2s3eRwFOIYTOAMPLqEGd1CHBjAYwDO8wpsjnBfn3fmYt644+cwR/IHz+QNtT404</latexit>

305
<latexit sha1_base64="mDP82p5vwK01DRwzTl00F8sj3bo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4dy97JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhKI0w</latexit><latexit sha1_base64="mDP82p5vwK01DRwzTl00F8sj3bo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4dy97JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhKI0w</latexit><latexit sha1_base64="mDP82p5vwK01DRwzTl00F8sj3bo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4dy97JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhKI0w</latexit><latexit sha1_base64="mDP82p5vwK01DRwzTl00F8sj3bo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4dy97JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhKI0w</latexit>

micelle	formation	 protein	folding	

T (K)
<latexit sha1_base64="PLZ1McpIMjOvuzPxhjhnYTSyhjc=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahXsquCApeil4ELxX6Bd2lZNO0DU2ya5ItlKW/w4sHRbz6Y7z5b0zbPWjrg4HHezPMzAtjzrRx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ShShDRLxSLVDrClnkjYMM5y2Y0WxCDlthaO7md8aU6VZJOtmEtNA4IFkfUawsVJQR/4NKvtKpA/T826x5FbcOdAq8TJSggy1bvHL70UkEVQawrHWHc+NTZBiZRjhdFrwE01jTEZ4QDuWSiyoDtL50VN0ZpUe6kfKljRorv6eSLHQeiJC2ymwGeplbyb+53US078OUibjxFBJFov6CUcmQrMEUI8pSgyfWIKJYvZWRIZYYWJsTgUbgrf88ippXlQ8t+I9Xpaqt1kceTiBUyiDB1dQhXuoQQMIPMEzvMKbM3ZenHfnY9Gac7KZY/gD5/MHCJqQ9g==</latexit><latexit sha1_base64="PLZ1McpIMjOvuzPxhjhnYTSyhjc=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahXsquCApeil4ELxX6Bd2lZNO0DU2ya5ItlKW/w4sHRbz6Y7z5b0zbPWjrg4HHezPMzAtjzrRx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ShShDRLxSLVDrClnkjYMM5y2Y0WxCDlthaO7md8aU6VZJOtmEtNA4IFkfUawsVJQR/4NKvtKpA/T826x5FbcOdAq8TJSggy1bvHL70UkEVQawrHWHc+NTZBiZRjhdFrwE01jTEZ4QDuWSiyoDtL50VN0ZpUe6kfKljRorv6eSLHQeiJC2ymwGeplbyb+53US078OUibjxFBJFov6CUcmQrMEUI8pSgyfWIKJYvZWRIZYYWJsTgUbgrf88ippXlQ8t+I9Xpaqt1kceTiBUyiDB1dQhXuoQQMIPMEzvMKbM3ZenHfnY9Gac7KZY/gD5/MHCJqQ9g==</latexit><latexit sha1_base64="PLZ1McpIMjOvuzPxhjhnYTSyhjc=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahXsquCApeil4ELxX6Bd2lZNO0DU2ya5ItlKW/w4sHRbz6Y7z5b0zbPWjrg4HHezPMzAtjzrRx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ShShDRLxSLVDrClnkjYMM5y2Y0WxCDlthaO7md8aU6VZJOtmEtNA4IFkfUawsVJQR/4NKvtKpA/T826x5FbcOdAq8TJSggy1bvHL70UkEVQawrHWHc+NTZBiZRjhdFrwE01jTEZ4QDuWSiyoDtL50VN0ZpUe6kfKljRorv6eSLHQeiJC2ymwGeplbyb+53US078OUibjxFBJFov6CUcmQrMEUI8pSgyfWIKJYvZWRIZYYWJsTgUbgrf88ippXlQ8t+I9Xpaqt1kceTiBUyiDB1dQhXuoQQMIPMEzvMKbM3ZenHfnY9Gac7KZY/gD5/MHCJqQ9g==</latexit><latexit sha1_base64="PLZ1McpIMjOvuzPxhjhnYTSyhjc=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRahXsquCApeil4ELxX6Bd2lZNO0DU2ya5ItlKW/w4sHRbz6Y7z5b0zbPWjrg4HHezPMzAtjzrRx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ShShDRLxSLVDrClnkjYMM5y2Y0WxCDlthaO7md8aU6VZJOtmEtNA4IFkfUawsVJQR/4NKvtKpA/T826x5FbcOdAq8TJSggy1bvHL70UkEVQawrHWHc+NTZBiZRjhdFrwE01jTEZ4QDuWSiyoDtL50VN0ZpUe6kfKljRorv6eSLHQeiJC2ymwGeplbyb+53US078OUibjxFBJFov6CUcmQrMEUI8pSgyfWIKJYvZWRIZYYWJsTgUbgrf88ippXlQ8t+I9Xpaqt1kceTiBUyiDB1dQhXuoQQMIPMEzvMKbM3ZenHfnY9Gac7KZY/gD5/MHCJqQ9g==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

200
<latexit sha1_base64="uHXIfVwERF4s3DO9Rxkc8szEhHA=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hdkg6DHoxWNE84BkCbOT2WTI7Owy0yuEkE/w4kERr36RN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tF3aKu3v7B4elo+OmTTLDRYMnKjHtkFmhpBYNlKhEOzWCxaESrXB0O/NbT8JYmehHHKciiNlAy0hyhk56qFLaK5Vphc5BVomfkzLkqPdKX91+wrNYaOSKWdvxaYrBhBmUXIlpsZtZkTI+YgPRcVSzWNhgMj91Ss6d0idRYlxpJHP198SExdaO49B1xgyHdtmbif95nQyj62AidZqh0HyxKMoUwYTM/iZ9aQRHNXaEcSPdrYQPmWEcXTpFF4K//PIqaVYrPq3495fl2k0eRwFO4QwuwIcrqMEd1KEBHAbwDK/w5invxXv3Phata14+cwJ/4H3+AFgOjSo=</latexit><latexit sha1_base64="uHXIfVwERF4s3DO9Rxkc8szEhHA=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hdkg6DHoxWNE84BkCbOT2WTI7Owy0yuEkE/w4kERr36RN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tF3aKu3v7B4elo+OmTTLDRYMnKjHtkFmhpBYNlKhEOzWCxaESrXB0O/NbT8JYmehHHKciiNlAy0hyhk56qFLaK5Vphc5BVomfkzLkqPdKX91+wrNYaOSKWdvxaYrBhBmUXIlpsZtZkTI+YgPRcVSzWNhgMj91Ss6d0idRYlxpJHP198SExdaO49B1xgyHdtmbif95nQyj62AidZqh0HyxKMoUwYTM/iZ9aQRHNXaEcSPdrYQPmWEcXTpFF4K//PIqaVYrPq3495fl2k0eRwFO4QwuwIcrqMEd1KEBHAbwDK/w5invxXv3Phata14+cwJ/4H3+AFgOjSo=</latexit><latexit sha1_base64="uHXIfVwERF4s3DO9Rxkc8szEhHA=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hdkg6DHoxWNE84BkCbOT2WTI7Owy0yuEkE/w4kERr36RN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tF3aKu3v7B4elo+OmTTLDRYMnKjHtkFmhpBYNlKhEOzWCxaESrXB0O/NbT8JYmehHHKciiNlAy0hyhk56qFLaK5Vphc5BVomfkzLkqPdKX91+wrNYaOSKWdvxaYrBhBmUXIlpsZtZkTI+YgPRcVSzWNhgMj91Ss6d0idRYlxpJHP198SExdaO49B1xgyHdtmbif95nQyj62AidZqh0HyxKMoUwYTM/iZ9aQRHNXaEcSPdrYQPmWEcXTpFF4K//PIqaVYrPq3495fl2k0eRwFO4QwuwIcrqMEd1KEBHAbwDK/w5invxXv3Phata14+cwJ/4H3+AFgOjSo=</latexit><latexit sha1_base64="uHXIfVwERF4s3DO9Rxkc8szEhHA=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hdkg6DHoxWNE84BkCbOT2WTI7Owy0yuEkE/w4kERr36RN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tF3aKu3v7B4elo+OmTTLDRYMnKjHtkFmhpBYNlKhEOzWCxaESrXB0O/NbT8JYmehHHKciiNlAy0hyhk56qFLaK5Vphc5BVomfkzLkqPdKX91+wrNYaOSKWdvxaYrBhBmUXIlpsZtZkTI+YgPRcVSzWNhgMj91Ss6d0idRYlxpJHP198SExdaO49B1xgyHdtmbif95nQyj62AidZqh0HyxKMoUwYTM/iZ9aQRHNXaEcSPdrYQPmWEcXTpFF4K//PIqaVYrPq3495fl2k0eRwFO4QwuwIcrqMEd1KEBHAbwDK/w5invxXv3Phata14+cwJ/4H3+AFgOjSo=</latexit>

250
<latexit sha1_base64="9Q9ZmxhhMAg5ASmZbYNtd0Kos8Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0ULt0++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbRqVc+tevcXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBfp40v</latexit><latexit sha1_base64="9Q9ZmxhhMAg5ASmZbYNtd0Kos8Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0ULt0++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbRqVc+tevcXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBfp40v</latexit><latexit sha1_base64="9Q9ZmxhhMAg5ASmZbYNtd0Kos8Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0ULt0++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbRqVc+tevcXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBfp40v</latexit><latexit sha1_base64="9Q9ZmxhhMAg5ASmZbYNtd0Kos8Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0ULt0++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbRqVc+tevcXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBfp40v</latexit>

300
<latexit sha1_base64="PsKybb1qyN9u2FH1MsYsHh6rf4k=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZU0DJoYxnRmEByhL3NXLJkb+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUwltJvr7Cyura+UdwsbW3v7O6V9w8eTZJpjg2eyES3QmZQCoUNK6zEVqqRxaHEZji8mfrNJ9RGJOrBjlIMYtZXIhKcWSfdn1PaLVdolc5AlomfkwrkqHfLX51ewrMYleWSGdP2aWqDMdNWcImTUiczmDI+ZH1sO6pYjCYYz06dkBOn9EiUaFfKkpn6e2LMYmNGceg6Y2YHZtGbiv957cxGV8FYqDSzqPh8UZRJYhMy/Zv0hEZu5cgRxrVwtxI+YJpx69IpuRD8xZeXyeNZ1adV/+6iUrvO4yjCERzDKfhwCTW4hTo0gEMfnuEV3jzpvXjv3se8teDlM4fwB97nD1mUjSs=</latexit><latexit sha1_base64="PsKybb1qyN9u2FH1MsYsHh6rf4k=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZU0DJoYxnRmEByhL3NXLJkb+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUwltJvr7Cyura+UdwsbW3v7O6V9w8eTZJpjg2eyES3QmZQCoUNK6zEVqqRxaHEZji8mfrNJ9RGJOrBjlIMYtZXIhKcWSfdn1PaLVdolc5AlomfkwrkqHfLX51ewrMYleWSGdP2aWqDMdNWcImTUiczmDI+ZH1sO6pYjCYYz06dkBOn9EiUaFfKkpn6e2LMYmNGceg6Y2YHZtGbiv957cxGV8FYqDSzqPh8UZRJYhMy/Zv0hEZu5cgRxrVwtxI+YJpx69IpuRD8xZeXyeNZ1adV/+6iUrvO4yjCERzDKfhwCTW4hTo0gEMfnuEV3jzpvXjv3se8teDlM4fwB97nD1mUjSs=</latexit><latexit sha1_base64="PsKybb1qyN9u2FH1MsYsHh6rf4k=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZU0DJoYxnRmEByhL3NXLJkb+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUwltJvr7Cyura+UdwsbW3v7O6V9w8eTZJpjg2eyES3QmZQCoUNK6zEVqqRxaHEZji8mfrNJ9RGJOrBjlIMYtZXIhKcWSfdn1PaLVdolc5AlomfkwrkqHfLX51ewrMYleWSGdP2aWqDMdNWcImTUiczmDI+ZH1sO6pYjCYYz06dkBOn9EiUaFfKkpn6e2LMYmNGceg6Y2YHZtGbiv957cxGV8FYqDSzqPh8UZRJYhMy/Zv0hEZu5cgRxrVwtxI+YJpx69IpuRD8xZeXyeNZ1adV/+6iUrvO4yjCERzDKfhwCTW4hTo0gEMfnuEV3jzpvXjv3se8teDlM4fwB97nD1mUjSs=</latexit><latexit sha1_base64="PsKybb1qyN9u2FH1MsYsHh6rf4k=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZU0DJoYxnRmEByhL3NXLJkb+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUwltJvr7Cyura+UdwsbW3v7O6V9w8eTZJpjg2eyES3QmZQCoUNK6zEVqqRxaHEZji8mfrNJ9RGJOrBjlIMYtZXIhKcWSfdn1PaLVdolc5AlomfkwrkqHfLX51ewrMYleWSGdP2aWqDMdNWcImTUiczmDI+ZH1sO6pYjCYYz06dkBOn9EiUaFfKkpn6e2LMYmNGceg6Y2YHZtGbiv957cxGV8FYqDSzqPh8UZRJYhMy/Zv0hEZu5cgRxrVwtxI+YJpx69IpuRD8xZeXyeNZ1adV/+6iUrvO4yjCERzDKfhwCTW4hTo0gEMfnuEV3jzpvXjv3se8teDlM4fwB97nD1mUjSs=</latexit>

350
<latexit sha1_base64="a7mBpH4G/Yzm75Mbphif8pUqCug=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4fzS7ZUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhLY0w</latexit><latexit sha1_base64="a7mBpH4G/Yzm75Mbphif8pUqCug=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4fzS7ZUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhLY0w</latexit><latexit sha1_base64="a7mBpH4G/Yzm75Mbphif8pUqCug=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4fzS7ZUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhLY0w</latexit><latexit sha1_base64="a7mBpH4G/Yzm75Mbphif8pUqCug=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4fzS7ZUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3pu1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhLY0w</latexit>
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30
<latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit>

60
<latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit>

90
<latexit sha1_base64="NrO/FQKTueJ2v1N4BF4XstAJDs4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHq7dfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVR9dyqd39Zqd/kcRThBE7hHDyoQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/SajPc=</latexit><latexit sha1_base64="NrO/FQKTueJ2v1N4BF4XstAJDs4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHq7dfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVR9dyqd39Zqd/kcRThBE7hHDyoQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/SajPc=</latexit><latexit sha1_base64="NrO/FQKTueJ2v1N4BF4XstAJDs4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHq7dfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVR9dyqd39Zqd/kcRThBE7hHDyoQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/SajPc=</latexit><latexit sha1_base64="NrO/FQKTueJ2v1N4BF4XstAJDs4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHq7dfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVR9dyqd39Zqd/kcRThBE7hHDyoQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/SajPc=</latexit>

120
<latexit sha1_base64="NJgvvv7ni15M5dUOC4AB/IttXkw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17NHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1mSjSs=</latexit><latexit sha1_base64="NJgvvv7ni15M5dUOC4AB/IttXkw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17NHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1mSjSs=</latexit><latexit sha1_base64="NJgvvv7ni15M5dUOC4AB/IttXkw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17NHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1mSjSs=</latexit><latexit sha1_base64="NJgvvv7ni15M5dUOC4AB/IttXkw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17NHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1mSjSs=</latexit>

30
<latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit><latexit sha1_base64="t/x+0jR+I/2rKxs4KGzvhlNB0U0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh0u3X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3dcq9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8Aet8jPE=</latexit>

60
<latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit><latexit sha1_base64="xPuTFFPhnpGU8yfhlHp+JoAGFeg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qnlv17i8r9Zs8jiKcwCmcgwdXUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AfALjPQ=</latexit>

90
<latexit sha1_base64="NrO/FQKTueJ2v1N4BF4XstAJDs4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHq7dfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVR9dyqd39Zqd/kcRThBE7hHDyoQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/SajPc=</latexit><latexit sha1_base64="NrO/FQKTueJ2v1N4BF4XstAJDs4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHq7dfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVR9dyqd39Zqd/kcRThBE7hHDyoQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/SajPc=</latexit><latexit sha1_base64="NrO/FQKTueJ2v1N4BF4XstAJDs4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHq7dfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVR9dyqd39Zqd/kcRThBE7hHDyoQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/SajPc=</latexit><latexit sha1_base64="NrO/FQKTueJ2v1N4BF4XstAJDs4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHq7dfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVR9dyqd39Zqd/kcRThBE7hHDyoQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/SajPc=</latexit>

120
<latexit sha1_base64="NJgvvv7ni15M5dUOC4AB/IttXkw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17NHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1mSjSs=</latexit><latexit sha1_base64="NJgvvv7ni15M5dUOC4AB/IttXkw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17NHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1mSjSs=</latexit><latexit sha1_base64="NJgvvv7ni15M5dUOC4AB/IttXkw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17NHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1mSjSs=</latexit><latexit sha1_base64="NJgvvv7ni15M5dUOC4AB/IttXkw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17NHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4bWfCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1mSjSs=</latexit>

✓1 (deg)
<latexit sha1_base64="6ZDVC0OJWM9YDQKDvJBgquWK/XY=">AAACAXicbVDJSgNBEO2JW4xb1IvgpTEI8RJmRFDwEvTiMYJZIDMMPZ1K0qRnobtGDEO8+CtePCji1b/w5t/YWQ6a+KDg8V4VVfWCRAqNtv1t5ZaWV1bX8uuFjc2t7Z3i7l5Dx6niUOexjFUrYBqkiKCOAiW0EgUsDCQ0g8H12G/eg9Iiju5wmIAXsl4kuoIzNJJfPHCxD8h8h7qXtOyGQfyQdaA3OvGLJbtiT0AXiTMjJTJDzS9+uZ2YpyFEyCXTuu3YCXoZUyi4hFHBTTUkjA9YD9qGRiwE7WWTD0b02Cgd2o2VqQjpRP09kbFQ62EYmM6QYV/Pe2PxP6+dYvfCy0SUpAgRny7qppJiTMdx0I5QwFEODWFcCXMr5X2mGEcTWsGE4My/vEgapxXHrji3Z6Xq1SyOPDkkR6RMHHJOquSG1EidcPJInskrebOerBfr3fqYtuas2cw++QPr8wcThZX/</latexit><latexit sha1_base64="6ZDVC0OJWM9YDQKDvJBgquWK/XY=">AAACAXicbVDJSgNBEO2JW4xb1IvgpTEI8RJmRFDwEvTiMYJZIDMMPZ1K0qRnobtGDEO8+CtePCji1b/w5t/YWQ6a+KDg8V4VVfWCRAqNtv1t5ZaWV1bX8uuFjc2t7Z3i7l5Dx6niUOexjFUrYBqkiKCOAiW0EgUsDCQ0g8H12G/eg9Iiju5wmIAXsl4kuoIzNJJfPHCxD8h8h7qXtOyGQfyQdaA3OvGLJbtiT0AXiTMjJTJDzS9+uZ2YpyFEyCXTuu3YCXoZUyi4hFHBTTUkjA9YD9qGRiwE7WWTD0b02Cgd2o2VqQjpRP09kbFQ62EYmM6QYV/Pe2PxP6+dYvfCy0SUpAgRny7qppJiTMdx0I5QwFEODWFcCXMr5X2mGEcTWsGE4My/vEgapxXHrji3Z6Xq1SyOPDkkR6RMHHJOquSG1EidcPJInskrebOerBfr3fqYtuas2cw++QPr8wcThZX/</latexit><latexit sha1_base64="6ZDVC0OJWM9YDQKDvJBgquWK/XY=">AAACAXicbVDJSgNBEO2JW4xb1IvgpTEI8RJmRFDwEvTiMYJZIDMMPZ1K0qRnobtGDEO8+CtePCji1b/w5t/YWQ6a+KDg8V4VVfWCRAqNtv1t5ZaWV1bX8uuFjc2t7Z3i7l5Dx6niUOexjFUrYBqkiKCOAiW0EgUsDCQ0g8H12G/eg9Iiju5wmIAXsl4kuoIzNJJfPHCxD8h8h7qXtOyGQfyQdaA3OvGLJbtiT0AXiTMjJTJDzS9+uZ2YpyFEyCXTuu3YCXoZUyi4hFHBTTUkjA9YD9qGRiwE7WWTD0b02Cgd2o2VqQjpRP09kbFQ62EYmM6QYV/Pe2PxP6+dYvfCy0SUpAgRny7qppJiTMdx0I5QwFEODWFcCXMr5X2mGEcTWsGE4My/vEgapxXHrji3Z6Xq1SyOPDkkR6RMHHJOquSG1EidcPJInskrebOerBfr3fqYtuas2cw++QPr8wcThZX/</latexit><latexit sha1_base64="6ZDVC0OJWM9YDQKDvJBgquWK/XY=">AAACAXicbVDJSgNBEO2JW4xb1IvgpTEI8RJmRFDwEvTiMYJZIDMMPZ1K0qRnobtGDEO8+CtePCji1b/w5t/YWQ6a+KDg8V4VVfWCRAqNtv1t5ZaWV1bX8uuFjc2t7Z3i7l5Dx6niUOexjFUrYBqkiKCOAiW0EgUsDCQ0g8H12G/eg9Iiju5wmIAXsl4kuoIzNJJfPHCxD8h8h7qXtOyGQfyQdaA3OvGLJbtiT0AXiTMjJTJDzS9+uZ2YpyFEyCXTuu3YCXoZUyi4hFHBTTUkjA9YD9qGRiwE7WWTD0b02Cgd2o2VqQjpRP09kbFQ62EYmM6QYV/Pe2PxP6+dYvfCy0SUpAgRny7qppJiTMdx0I5QwFEODWFcCXMr5X2mGEcTWsGE4My/vEgapxXHrji3Z6Xq1SyOPDkkR6RMHHJOquSG1EidcPJInskrebOerBfr3fqYtuas2cw++QPr8wcThZX/</latexit>
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<latexit sha1_base64="7LNfyKWGm4GNpyIaPMCQIg5TJ3Q=">AAACAXicbVDJSgNBEO1xjXGLehG8NAYhXsJMEBS8BL14jGAWyAxDT6eSNOlZ6K4RwxAv/ooXD4p49S+8+Td2loMmPih4vFdFVb0gkUKjbX9bS8srq2vruY385tb2zm5hb7+h41RxqPNYxqoVMA1SRFBHgRJaiQIWBhKaweB67DfvQWkRR3c4TMALWS8SXcEZGskvHLrYB2R+hbqXtOSGQfyQdaA3OvULRbtsT0AXiTMjRTJDzS98uZ2YpyFEyCXTuu3YCXoZUyi4hFHeTTUkjA9YD9qGRiwE7WWTD0b0xCgd2o2VqQjpRP09kbFQ62EYmM6QYV/Pe2PxP6+dYvfCy0SUpAgRny7qppJiTMdx0I5QwFEODWFcCXMr5X2mGEcTWt6E4My/vEgalbJjl53bs2L1ahZHjhyRY1IiDjknVXJDaqROOHkkz+SVvFlP1ov1bn1MW5es2cwB+QPr8wcVGZYA</latexit><latexit sha1_base64="7LNfyKWGm4GNpyIaPMCQIg5TJ3Q=">AAACAXicbVDJSgNBEO1xjXGLehG8NAYhXsJMEBS8BL14jGAWyAxDT6eSNOlZ6K4RwxAv/ooXD4p49S+8+Td2loMmPih4vFdFVb0gkUKjbX9bS8srq2vruY385tb2zm5hb7+h41RxqPNYxqoVMA1SRFBHgRJaiQIWBhKaweB67DfvQWkRR3c4TMALWS8SXcEZGskvHLrYB2R+hbqXtOSGQfyQdaA3OvULRbtsT0AXiTMjRTJDzS98uZ2YpyFEyCXTuu3YCXoZUyi4hFHeTTUkjA9YD9qGRiwE7WWTD0b0xCgd2o2VqQjpRP09kbFQ62EYmM6QYV/Pe2PxP6+dYvfCy0SUpAgRny7qppJiTMdx0I5QwFEODWFcCXMr5X2mGEcTWt6E4My/vEgalbJjl53bs2L1ahZHjhyRY1IiDjknVXJDaqROOHkkz+SVvFlP1ov1bn1MW5es2cwB+QPr8wcVGZYA</latexit><latexit sha1_base64="7LNfyKWGm4GNpyIaPMCQIg5TJ3Q=">AAACAXicbVDJSgNBEO1xjXGLehG8NAYhXsJMEBS8BL14jGAWyAxDT6eSNOlZ6K4RwxAv/ooXD4p49S+8+Td2loMmPih4vFdFVb0gkUKjbX9bS8srq2vruY385tb2zm5hb7+h41RxqPNYxqoVMA1SRFBHgRJaiQIWBhKaweB67DfvQWkRR3c4TMALWS8SXcEZGskvHLrYB2R+hbqXtOSGQfyQdaA3OvULRbtsT0AXiTMjRTJDzS98uZ2YpyFEyCXTuu3YCXoZUyi4hFHeTTUkjA9YD9qGRiwE7WWTD0b0xCgd2o2VqQjpRP09kbFQ62EYmM6QYV/Pe2PxP6+dYvfCy0SUpAgRny7qppJiTMdx0I5QwFEODWFcCXMr5X2mGEcTWt6E4My/vEgalbJjl53bs2L1ahZHjhyRY1IiDjknVXJDaqROOHkkz+SVvFlP1ov1bn1MW5es2cwB+QPr8wcVGZYA</latexit><latexit sha1_base64="7LNfyKWGm4GNpyIaPMCQIg5TJ3Q=">AAACAXicbVDJSgNBEO1xjXGLehG8NAYhXsJMEBS8BL14jGAWyAxDT6eSNOlZ6K4RwxAv/ooXD4p49S+8+Td2loMmPih4vFdFVb0gkUKjbX9bS8srq2vruY385tb2zm5hb7+h41RxqPNYxqoVMA1SRFBHgRJaiQIWBhKaweB67DfvQWkRR3c4TMALWS8SXcEZGskvHLrYB2R+hbqXtOSGQfyQdaA3OvULRbtsT0AXiTMjRTJDzS98uZ2YpyFEyCXTuu3YCXoZUyi4hFHeTTUkjA9YD9qGRiwE7WWTD0b0xCgd2o2VqQjpRP09kbFQ62EYmM6QYV/Pe2PxP6+dYvfCy0SUpAgRny7qppJiTMdx0I5QwFEODWFcCXMr5X2mGEcTWt6E4My/vEgalbJjl53bs2L1ahZHjhyRY1IiDjknVXJDaqROOHkkz+SVvFlP1ov1bn1MW5es2cwB+QPr8wcVGZYA</latexit> hydration	
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<latexit sha1_base64="hQAXG+BwJ6t9OKazKGndinvczGs="></latexit><latexit sha1_base64="hQAXG+BwJ6t9OKazKGndinvczGs="></latexit><latexit sha1_base64="hQAXG+BwJ6t9OKazKGndinvczGs="></latexit><latexit sha1_base64="hQAXG+BwJ6t9OKazKGndinvczGs="></latexit>

b c	

f	

g	 h	 i	

�Sbind > 0
<latexit sha1_base64="O+d2CoX+VZi1E5tRe0PvYg+oBec=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuhKirpwWdE+oAlhMpm0Q2cmYWYilJCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HtPmDKqtON8W5Wl5ZXVtep6bWNza3vH3t3rqCSTmLRxwhLZC5EijArS1lQz0kslQTxkpBuOrid+95FIRRPxoMcp8TkaCBpTjLSRAvvAuyFMI3gf5J7kMKQiKuAldAK77jScKeAicUtSByVagf3lRQnOOBEaM6RU33VS7edIaooZKWpepkiK8AgNSN9QgThRfj59oIDHRolgnEhTQsOp+nsiR1ypMQ9NJ0d6qOa9ifif1890fOHnVKSZJgLPFsUZgzqBkzRgRCXBmo0NQVhScyvEQyQR1iazmgnBnX95kXROG67TcO/O6s2rMo4qOARH4AS44Bw0wS1ogTbAoADP4BW8WU/Wi/VufcxaK1Y5sw/+wPr8AeFvlUc=</latexit><latexit sha1_base64="O+d2CoX+VZi1E5tRe0PvYg+oBec=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuhKirpwWdE+oAlhMpm0Q2cmYWYilJCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HtPmDKqtON8W5Wl5ZXVtep6bWNza3vH3t3rqCSTmLRxwhLZC5EijArS1lQz0kslQTxkpBuOrid+95FIRRPxoMcp8TkaCBpTjLSRAvvAuyFMI3gf5J7kMKQiKuAldAK77jScKeAicUtSByVagf3lRQnOOBEaM6RU33VS7edIaooZKWpepkiK8AgNSN9QgThRfj59oIDHRolgnEhTQsOp+nsiR1ypMQ9NJ0d6qOa9ifif1890fOHnVKSZJgLPFsUZgzqBkzRgRCXBmo0NQVhScyvEQyQR1iazmgnBnX95kXROG67TcO/O6s2rMo4qOARH4AS44Bw0wS1ogTbAoADP4BW8WU/Wi/VufcxaK1Y5sw/+wPr8AeFvlUc=</latexit><latexit sha1_base64="O+d2CoX+VZi1E5tRe0PvYg+oBec=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuhKirpwWdE+oAlhMpm0Q2cmYWYilJCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HtPmDKqtON8W5Wl5ZXVtep6bWNza3vH3t3rqCSTmLRxwhLZC5EijArS1lQz0kslQTxkpBuOrid+95FIRRPxoMcp8TkaCBpTjLSRAvvAuyFMI3gf5J7kMKQiKuAldAK77jScKeAicUtSByVagf3lRQnOOBEaM6RU33VS7edIaooZKWpepkiK8AgNSN9QgThRfj59oIDHRolgnEhTQsOp+nsiR1ypMQ9NJ0d6qOa9ifif1890fOHnVKSZJgLPFsUZgzqBkzRgRCXBmo0NQVhScyvEQyQR1iazmgnBnX95kXROG67TcO/O6s2rMo4qOARH4AS44Bw0wS1ogTbAoADP4BW8WU/Wi/VufcxaK1Y5sw/+wPr8AeFvlUc=</latexit><latexit sha1_base64="O+d2CoX+VZi1E5tRe0PvYg+oBec=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuhKirpwWdE+oAlhMpm0Q2cmYWYilJCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HtPmDKqtON8W5Wl5ZXVtep6bWNza3vH3t3rqCSTmLRxwhLZC5EijArS1lQz0kslQTxkpBuOrid+95FIRRPxoMcp8TkaCBpTjLSRAvvAuyFMI3gf5J7kMKQiKuAldAK77jScKeAicUtSByVagf3lRQnOOBEaM6RU33VS7edIaooZKWpepkiK8AgNSN9QgThRfj59oIDHRolgnEhTQsOp+nsiR1ypMQ9NJ0d6qOa9ifif1890fOHnVKSZJgLPFsUZgzqBkzRgRCXBmo0NQVhScyvEQyQR1iazmgnBnX95kXROG67TcO/O6s2rMo4qOARH4AS44Bw0wS1ogTbAoADP4BW8WU/Wi/VufcxaK1Y5sw/+wPr8AeFvlUc=</latexit>

�Sbind < 0
<latexit sha1_base64="YSJks4rE1kUVW9spBHXLcwmed70=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIujCRVEXLivaBzQhTCaTdujMJMxMhBKy8VfcuFDErZ/hzr9x2mahrQcuHM65l3vvCVNGlXacb6uytLyyulZdr21sbm3v2Lt7HZVkEpM2TlgieyFShFFB2ppqRnqpJIiHjHTD0fXE7z4SqWgiHvQ4JT5HA0FjipE2UmAfeDeEaQTvg9yTHIZURAW8hE5g152GMwVcJG5J6qBEK7C/vCjBGSdCY4aU6rtOqv0cSU0xI0XNyxRJER6hAekbKhAnys+nDxTw2CgRjBNpSmg4VX9P5IgrNeah6eRID9W8NxH/8/qZji/8nIo000Tg2aI4Y1AncJIGjKgkWLOxIQhLam6FeIgkwtpkVjMhuPMvL5LOacN1Gu7dWb15VcZRBYfgCJwAF5yDJrgFLdAGGBTgGbyCN+vJerHerY9Za8UqZ/bBH1ifP95jlUU=</latexit><latexit sha1_base64="YSJks4rE1kUVW9spBHXLcwmed70=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIujCRVEXLivaBzQhTCaTdujMJMxMhBKy8VfcuFDErZ/hzr9x2mahrQcuHM65l3vvCVNGlXacb6uytLyyulZdr21sbm3v2Lt7HZVkEpM2TlgieyFShFFB2ppqRnqpJIiHjHTD0fXE7z4SqWgiHvQ4JT5HA0FjipE2UmAfeDeEaQTvg9yTHIZURAW8hE5g152GMwVcJG5J6qBEK7C/vCjBGSdCY4aU6rtOqv0cSU0xI0XNyxRJER6hAekbKhAnys+nDxTw2CgRjBNpSmg4VX9P5IgrNeah6eRID9W8NxH/8/qZji/8nIo000Tg2aI4Y1AncJIGjKgkWLOxIQhLam6FeIgkwtpkVjMhuPMvL5LOacN1Gu7dWb15VcZRBYfgCJwAF5yDJrgFLdAGGBTgGbyCN+vJerHerY9Za8UqZ/bBH1ifP95jlUU=</latexit><latexit sha1_base64="YSJks4rE1kUVW9spBHXLcwmed70=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIujCRVEXLivaBzQhTCaTdujMJMxMhBKy8VfcuFDErZ/hzr9x2mahrQcuHM65l3vvCVNGlXacb6uytLyyulZdr21sbm3v2Lt7HZVkEpM2TlgieyFShFFB2ppqRnqpJIiHjHTD0fXE7z4SqWgiHvQ4JT5HA0FjipE2UmAfeDeEaQTvg9yTHIZURAW8hE5g152GMwVcJG5J6qBEK7C/vCjBGSdCY4aU6rtOqv0cSU0xI0XNyxRJER6hAekbKhAnys+nDxTw2CgRjBNpSmg4VX9P5IgrNeah6eRID9W8NxH/8/qZji/8nIo000Tg2aI4Y1AncJIGjKgkWLOxIQhLam6FeIgkwtpkVjMhuPMvL5LOacN1Gu7dWb15VcZRBYfgCJwAF5yDJrgFLdAGGBTgGbyCN+vJerHerY9Za8UqZ/bBH1ifP95jlUU=</latexit><latexit sha1_base64="YSJks4rE1kUVW9spBHXLcwmed70=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIujCRVEXLivaBzQhTCaTdujMJMxMhBKy8VfcuFDErZ/hzr9x2mahrQcuHM65l3vvCVNGlXacb6uytLyyulZdr21sbm3v2Lt7HZVkEpM2TlgieyFShFFB2ppqRnqpJIiHjHTD0fXE7z4SqWgiHvQ4JT5HA0FjipE2UmAfeDeEaQTvg9yTHIZURAW8hE5g152GMwVcJG5J6qBEK7C/vCjBGSdCY4aU6rtOqv0cSU0xI0XNyxRJER6hAekbKhAnys+nDxTw2CgRjBNpSmg4VX9P5IgrNeah6eRID9W8NxH/8/qZji/8nIo000Tg2aI4Y1AncJIGjKgkWLOxIQhLam6FeIgkwtpkVjMhuPMvL5LOacN1Gu7dWb15VcZRBYfgCJwAF5yDJrgFLdAGGBTgGbyCN+vJerHerY9Za8UqZ/bBH1ifP95jlUU=</latexit>

FIG. 4. Thermodynamic forces that drive hydrophobic interactions and assemblies. (a) The association of small, hydrophobic
solutes plays a role in micelle formation (left) and protein folding (right). Near ambient conditions, the hydrophobic driving force
becomes stronger with increasing temperature, leading to a decrease in (b) the critical micelle concentration of dodecyl trimethyl
ammonium chloride [119] and (c) the folding free energy of the Trp-Cage mini-protein [122]. (d) Protein-ligand binding (left)
and host-guest interactions (right) involve the association of small hydrophobic solutes with extended surfaces [94, 128]. (e)
The binding of a hard solute (or cavity) to a hydrophobic surface is favored by entropy [17], whereas (f) the binding of methane
to a concave pocket is opposed by entropy [125]. (g) Interactions between extended hydrophobic solutes play an important role
in protein interactions (left) and colloidal assemblies (right) [129]. (h) Kanduč and Netz [29] studied the interactions between
extended surfaces with widely varying polarities, and found that hydrophobic surfaces were attracted to one another, whereas
hydrophilic surfaces experienced hydration repulsion; a weakly attractive regime was observed for intermediate polarities. (i)
Rego et al. [30] showed that the most hydrophobic patch of the thymidylate synthase protein, which dewets readily in response
to an unfavorable potential, has significant overlap with its interaction interface. Panel b adapted from Reference 119 with
permission; copyright 2005 Elsevier. Panel c adapted from Reference 122 with permission; copyright 2016 National Academy
of Sciences. Panel d (right) adapted from References 94, 128 with permission; copyright 2017 American Chemical Society.
Panel g (right) adapted from Reference 129 with permission; copyright 2015 American Institute of Physics. Panel h adapted
from Reference 29 with permission; copyright 2015 National Academy of Sciences. Panel i adapted from Reference 30 with
permission; copyright 2021 National Academy of Sciences.



13

C. Interactions Between Extended Solutes

The favorable interactions between extended hydrophobic surfaces drive diverse biomolecular and colloidal assem-
blies [69] (Figure 4g). In contrast with molecular solutes, the driving force for assembling extended surfaces is
governed by interfacial physics, and decreases with increasing temperature [17]. Moreover, when two surfaces bind,
not only are surface-water interactions disrupted, they are replaced by direct interactions between the surfaces. The
strength of the former depends on surface hydrophobicity, as quantified by θ (sec. 3.2) or Gcav (sec. 3.4), but the latter
can also influence the overall interactions between surfaces. To clarify the interplay between such solvent-mediated
and direct interactions, Kanduč and Netz [29] quantified the overall binding strength between two planar surfaces
spanning a wide range of polarities (Figure 4h). The authors found that the binding of non-polar surfaces is highly
favorable, and is driven by their unfavorable interactions with water. Conversely, the binding of both moderate and
strongly polar surfaces was found to be unfavorable in spite of the favorable direct interactions between the surfaces;
it turns out that the surfaces interact more favorably with water than with one another, which gives rise to a net
repulsion between them. Finally, the authors observed favorable binding between nearly neutral-wetting surfaces over
a narrow range of surface polarities; in such a dry adhesion regime, favorable direct interactions between the surfaces
are able to edge out favorable surface-water interactions. Interestingly, binding driven by unfavorable surface-water
interactions (hydrophobic attraction) spans a much larger range of surface polarities than binding driven by favorable
direct interactions between the surfaces (dry adhesion).

D. Protein Hydrophobicity Informs Protein Interaction Interfaces

Protein–protein interactions play a crucial role in numerous biological processes, and are believed to be driven, at
least in part, by hydrophobic interactions [115]. Indeed, the findings of Kanduč and Netz [29] suggest that identifying
hydrophobic protein regions should provide a promising approach for uncovering the interfaces through which proteins
interact [130, 131]. However, identifying hydrophobic protein patches is challenging because protein surfaces are
heterogeneous, and their hydrophobicity depends in non-trivial ways on the nanoscale chemical and topographical
patterns they display [132, 133] (sec. 4). To address this challenge, Rego et al. [30] applied an unfavorable potential to
all the protein hydration waters; the protein regions that nucleated cavities most readily in response to the potential
were then deemed as the most hydrophobic. By comparing these protein regions against experimentally-determined
protein-protein interaction interfaces, the authors further showed that the most hydrophobic protein patches were
also likely to mediate their interactions (Figure 4i); such a correspondence is quite remarkable, and points to the
importance of hydrophobicity in driving protein interactions.

VI. DEWETTING AND BARRIERS TO ASSEMBLY

For non-polar solutes in water to self-assemble, solute-water interactions must be disrupted. Barriers to assembly
thus depend on the ease of dewetting the region between hydrophobic solutes. Solute (de)hydration thus dictates not
just the thermodynamics, but also the mechanistic pathways and kinetics of assembly [34, 134].

A. Barriers to Small Solute Assemblies

The potential of mean force for the association of small hydrophobic solutes, which represents the dependence of free
energy on the separation between solutes, displays two minima: a stable contact minimum and a metastable solvent-
separated minimum, which are separated by a desolvation barrier (Figure 5a) [134, 135]. Because the assembly of
small hydrophobic solutes is driven by the release of their constrained hydration waters (sec. 5.1), the contact minimum
is favored by entropy [136, 137]. In contrast, the solvent-separated minimum is favored by enthalpy and disfavored
by entropy, due to the highly constrained hydrogen bonding network of the hydration waters that are shared by the
solutes. Many of these constrained hydration waters are released as the system approaches the desolvation barrier,
so the barrier configuration is favored by entropy, and its height decreases with increasing temperature. Desolvation
barriers can also hinder the favorable interactions between well-hydrated hydrophobic sub-units of flexible molecules
(e.g., polymer side-chains or protein residues), which can drive the conformational transitions of such macromolecules
(e.g., polymer collapse or protein folding). Indeed, mechanistic studies of the coil-to-globule transition have shown
that the bottleneck to hydrophobic polymer collapse is the formation and dewetting of a sufficiently large non-polar
cluster with water density fluctuations playing an important role in stabilizing the cluster [31, 36, 138] (Figure 5b).



14

B. Assembly at Hydrophobic Surfaces is Barrierless

Hydrophobic solutes, from noble gases and oils, to polymers and proteins, tend to adsorb to hydrophobic surfaces;
localized at the surface, these solutes can nevertheless interact with one another and undergo assembly and disassembly.
Vembanur et al. [134] showed that desolvation barriers, which impede the assembly of small non-polar solutes in bulk
water, are significantly reduced near an extended hydrophobic surface due to the relative ease with which its interfacial
waters can be displaced (Figure 5c). Correspondingly, the kinetics of hydrophobic contact formation (and breakage)
were found to be faster near hydrophobic surfaces, suggesting that such surfaces can generically catalyze the assembly
(and disassembly) of small hydrophobic solutes. Indeed, Jamadagni et al. [139] showed that non-polar polymers, which
tend to adopt globular conformations in bulk water, instead form pancake-like structures with enhanced conformational
fluctuations when adsorbed onto hydrophobic surfaces (Figure 5d). Extended hydrophobic surfaces have also been
shown to facilitate protein unfolding and subsequent amyloid fibril formation [140, 141].
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<latexit sha1_base64="/9PJtubAqAu2lAbYT3IInImGdY8=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQq6LLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5172qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPV7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BD/KT3w==</latexit><latexit sha1_base64="/9PJtubAqAu2lAbYT3IInImGdY8=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQq6LLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5172qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPV7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BD/KT3w==</latexit><latexit sha1_base64="/9PJtubAqAu2lAbYT3IInImGdY8=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQq6LLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5172qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPV7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BD/KT3w==</latexit><latexit sha1_base64="/9PJtubAqAu2lAbYT3IInImGdY8=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQq6LLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5172qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPV7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BD/KT3w==</latexit>

0.6
<latexit sha1_base64="4byTUFTkIjVmeOY2zrzKYd8na3I=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQi6rLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5171qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPl7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BFLGT4g==</latexit><latexit sha1_base64="4byTUFTkIjVmeOY2zrzKYd8na3I=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQi6rLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5171qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPl7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BFLGT4g==</latexit><latexit sha1_base64="4byTUFTkIjVmeOY2zrzKYd8na3I=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQi6rLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5171qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPl7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BFLGT4g==</latexit><latexit sha1_base64="4byTUFTkIjVmeOY2zrzKYd8na3I=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQi6rLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5171qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPl7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BFLGT4g==</latexit>

0.9
<latexit sha1_base64="rGob3Hcu7CwMdRiyfW7k8Z/u59E=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQiqLuiG5cV7QPaUCbTSTt0ZhJmJkIJ+QS3+gHuxK0f49ofcdpmYVsPXDiccy/33hMmnGnjed9OaW19Y3OrvF3Z2d3bP6geHrV0nCpCmyTmseqEWFPOJG0aZjjtJIpiEXLaDsd3U7/9TJVmsXwyk4QGAg8lixjBxkqPnnvTr9Y815sBrRK/IDUo0OhXf3qDmKSCSkM41rrre4kJMqwMI5zmlV6qaYLJGA9p11KJBdVBNjs1R2dWGaAoVrakQTP170SGhdYTEdpOgc1IL3tT8T+vm5roOsiYTFJDJZkvilKOTIymf6MBU5QYPrEEE8XsrYiMsMLE2HQWtoQir1RsKv5yBqukdeH6nus/XNbqt0U+ZTiBUzgHH66gDvfQgCYQGMILvMKbkzvvzofzOW8tOcXMMSzA+foFGXCT5Q==</latexit><latexit sha1_base64="rGob3Hcu7CwMdRiyfW7k8Z/u59E=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQiqLuiG5cV7QPaUCbTSTt0ZhJmJkIJ+QS3+gHuxK0f49ofcdpmYVsPXDiccy/33hMmnGnjed9OaW19Y3OrvF3Z2d3bP6geHrV0nCpCmyTmseqEWFPOJG0aZjjtJIpiEXLaDsd3U7/9TJVmsXwyk4QGAg8lixjBxkqPnnvTr9Y815sBrRK/IDUo0OhXf3qDmKSCSkM41rrre4kJMqwMI5zmlV6qaYLJGA9p11KJBdVBNjs1R2dWGaAoVrakQTP170SGhdYTEdpOgc1IL3tT8T+vm5roOsiYTFJDJZkvilKOTIymf6MBU5QYPrEEE8XsrYiMsMLE2HQWtoQir1RsKv5yBqukdeH6nus/XNbqt0U+ZTiBUzgHH66gDvfQgCYQGMILvMKbkzvvzofzOW8tOcXMMSzA+foFGXCT5Q==</latexit><latexit sha1_base64="rGob3Hcu7CwMdRiyfW7k8Z/u59E=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQiqLuiG5cV7QPaUCbTSTt0ZhJmJkIJ+QS3+gHuxK0f49ofcdpmYVsPXDiccy/33hMmnGnjed9OaW19Y3OrvF3Z2d3bP6geHrV0nCpCmyTmseqEWFPOJG0aZjjtJIpiEXLaDsd3U7/9TJVmsXwyk4QGAg8lixjBxkqPnnvTr9Y815sBrRK/IDUo0OhXf3qDmKSCSkM41rrre4kJMqwMI5zmlV6qaYLJGA9p11KJBdVBNjs1R2dWGaAoVrakQTP170SGhdYTEdpOgc1IL3tT8T+vm5roOsiYTFJDJZkvilKOTIymf6MBU5QYPrEEE8XsrYiMsMLE2HQWtoQir1RsKv5yBqukdeH6nus/XNbqt0U+ZTiBUzgHH66gDvfQgCYQGMILvMKbkzvvzofzOW8tOcXMMSzA+foFGXCT5Q==</latexit><latexit sha1_base64="rGob3Hcu7CwMdRiyfW7k8Z/u59E=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQiqLuiG5cV7QPaUCbTSTt0ZhJmJkIJ+QS3+gHuxK0f49ofcdpmYVsPXDiccy/33hMmnGnjed9OaW19Y3OrvF3Z2d3bP6geHrV0nCpCmyTmseqEWFPOJG0aZjjtJIpiEXLaDsd3U7/9TJVmsXwyk4QGAg8lixjBxkqPnnvTr9Y815sBrRK/IDUo0OhXf3qDmKSCSkM41rrre4kJMqwMI5zmlV6qaYLJGA9p11KJBdVBNjs1R2dWGaAoVrakQTP170SGhdYTEdpOgc1IL3tT8T+vm5roOsiYTFJDJZkvilKOTIymf6MBU5QYPrEEE8XsrYiMsMLE2HQWtoQir1RsKv5yBqukdeH6nus/XNbqt0U+ZTiBUzgHH66gDvfQgCYQGMILvMKbkzvvzofzOW8tOcXMMSzA+foFGXCT5Q==</latexit> 1.2<latexit sha1_base64="fI+1zwyH3C29jgbph22BYezyVac=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiRF0GXRjcuK9gFtKJPppB06MwkzE6GEfIJb/QB34taPce2POG2zsK0HLhzOuZd77wkTzrTxvG+ntLG5tb1T3q3s7R8cHlWPT9o6ThWhLRLzWHVDrClnkrYMM5x2E0WxCDnthJO7md95pkqzWD6ZaUIDgUeSRYxgY6VH360PqjXP9eZA68QvSA0KNAfVn/4wJqmg0hCOte75XmKCDCvDCKd5pZ9qmmAywSPas1RiQXWQzU/N0YVVhiiKlS1p0Fz9O5FhofVUhLZTYDPWq95M/M/rpSa6CTImk9RQSRaLopQjE6PZ32jIFCWGTy3BRDF7KyJjrDAxNp2lLaHIKxWbir+awTpp113fc/2Hq1rjtsinDGdwDpfgwzU04B6a0AICI3iBV3hzcufd+XA+F60lp5g5hSU4X78P9JPf</latexit><latexit sha1_base64="fI+1zwyH3C29jgbph22BYezyVac=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiRF0GXRjcuK9gFtKJPppB06MwkzE6GEfIJb/QB34taPce2POG2zsK0HLhzOuZd77wkTzrTxvG+ntLG5tb1T3q3s7R8cHlWPT9o6ThWhLRLzWHVDrClnkrYMM5x2E0WxCDnthJO7md95pkqzWD6ZaUIDgUeSRYxgY6VH360PqjXP9eZA68QvSA0KNAfVn/4wJqmg0hCOte75XmKCDCvDCKd5pZ9qmmAywSPas1RiQXWQzU/N0YVVhiiKlS1p0Fz9O5FhofVUhLZTYDPWq95M/M/rpSa6CTImk9RQSRaLopQjE6PZ32jIFCWGTy3BRDF7KyJjrDAxNp2lLaHIKxWbir+awTpp113fc/2Hq1rjtsinDGdwDpfgwzU04B6a0AICI3iBV3hzcufd+XA+F60lp5g5hSU4X78P9JPf</latexit><latexit sha1_base64="fI+1zwyH3C29jgbph22BYezyVac=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiRF0GXRjcuK9gFtKJPppB06MwkzE6GEfIJb/QB34taPce2POG2zsK0HLhzOuZd77wkTzrTxvG+ntLG5tb1T3q3s7R8cHlWPT9o6ThWhLRLzWHVDrClnkrYMM5x2E0WxCDnthJO7md95pkqzWD6ZaUIDgUeSRYxgY6VH360PqjXP9eZA68QvSA0KNAfVn/4wJqmg0hCOte75XmKCDCvDCKd5pZ9qmmAywSPas1RiQXWQzU/N0YVVhiiKlS1p0Fz9O5FhofVUhLZTYDPWq95M/M/rpSa6CTImk9RQSRaLopQjE6PZ32jIFCWGTy3BRDF7KyJjrDAxNp2lLaHIKxWbir+awTpp113fc/2Hq1rjtsinDGdwDpfgwzU04B6a0AICI3iBV3hzcufd+XA+F60lp5g5hSU4X78P9JPf</latexit><latexit sha1_base64="fI+1zwyH3C29jgbph22BYezyVac=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiRF0GXRjcuK9gFtKJPppB06MwkzE6GEfIJb/QB34taPce2POG2zsK0HLhzOuZd77wkTzrTxvG+ntLG5tb1T3q3s7R8cHlWPT9o6ThWhLRLzWHVDrClnkrYMM5x2E0WxCDnthJO7md95pkqzWD6ZaUIDgUeSRYxgY6VH360PqjXP9eZA68QvSA0KNAfVn/4wJqmg0hCOte75XmKCDCvDCKd5pZ9qmmAywSPas1RiQXWQzU/N0YVVhiiKlS1p0Fz9O5FhofVUhLZTYDPWq95M/M/rpSa6CTImk9RQSRaLopQjE6PZ32jIFCWGTy3BRDF7KyJjrDAxNp2lLaHIKxWbir+awTpp113fc/2Hq1rjtsinDGdwDpfgwzU04B6a0AICI3iBV3hzcufd+XA+F60lp5g5hSU4X78P9JPf</latexit>

r (nm)
<latexit sha1_base64="ZhZoWw5T2HcyUtVYsAlx+6ndbvg=">AAACCnicbVDLSsNAFJ3UV42vqEs3g0Wom5KIoOCm6MZlBfuAJpTJdNIOnZmEmUmxhPyBn+BWP8CduPUnXPsjTtssbOuBC4dz7uVcTpgwqrTrflultfWNza3ytr2zu7d/4BwetVScSkyaOGax7IRIEUYFaWqqGekkkiAeMtIOR3dTvz0mUtFYPOpJQgKOBoJGFCNtpJ7jSOjfQJ+H8VNWFfw87zkVt+bOAFeJV5AKKNDoOT9+P8YpJ0JjhpTqem6igwxJTTEjue2niiQIj9CAdA0ViBMVZLPPc3hmlD6MYmlGaDhT/15kiCs14aHZ5EgP1bI3Ff/zuqmOroOMiiTVROB5UJQyqGM4rQH2qSRYs4khCEtqfoV4iCTC2pS1kBLy3LZNK95yB6ukdVHz3Jr3cFmp3xb9lMEJOAVV4IErUAf3oAGaAIMxeAGv4M16tt6tD+tzvlqyiptjsADr6xdejJmA</latexit><latexit sha1_base64="ZhZoWw5T2HcyUtVYsAlx+6ndbvg=">AAACCnicbVDLSsNAFJ3UV42vqEs3g0Wom5KIoOCm6MZlBfuAJpTJdNIOnZmEmUmxhPyBn+BWP8CduPUnXPsjTtssbOuBC4dz7uVcTpgwqrTrflultfWNza3ytr2zu7d/4BwetVScSkyaOGax7IRIEUYFaWqqGekkkiAeMtIOR3dTvz0mUtFYPOpJQgKOBoJGFCNtpJ7jSOjfQJ+H8VNWFfw87zkVt+bOAFeJV5AKKNDoOT9+P8YpJ0JjhpTqem6igwxJTTEjue2niiQIj9CAdA0ViBMVZLPPc3hmlD6MYmlGaDhT/15kiCs14aHZ5EgP1bI3Ff/zuqmOroOMiiTVROB5UJQyqGM4rQH2qSRYs4khCEtqfoV4iCTC2pS1kBLy3LZNK95yB6ukdVHz3Jr3cFmp3xb9lMEJOAVV4IErUAf3oAGaAIMxeAGv4M16tt6tD+tzvlqyiptjsADr6xdejJmA</latexit><latexit sha1_base64="ZhZoWw5T2HcyUtVYsAlx+6ndbvg=">AAACCnicbVDLSsNAFJ3UV42vqEs3g0Wom5KIoOCm6MZlBfuAJpTJdNIOnZmEmUmxhPyBn+BWP8CduPUnXPsjTtssbOuBC4dz7uVcTpgwqrTrflultfWNza3ytr2zu7d/4BwetVScSkyaOGax7IRIEUYFaWqqGekkkiAeMtIOR3dTvz0mUtFYPOpJQgKOBoJGFCNtpJ7jSOjfQJ+H8VNWFfw87zkVt+bOAFeJV5AKKNDoOT9+P8YpJ0JjhpTqem6igwxJTTEjue2niiQIj9CAdA0ViBMVZLPPc3hmlD6MYmlGaDhT/15kiCs14aHZ5EgP1bI3Ff/zuqmOroOMiiTVROB5UJQyqGM4rQH2qSRYs4khCEtqfoV4iCTC2pS1kBLy3LZNK95yB6ukdVHz3Jr3cFmp3xb9lMEJOAVV4IErUAf3oAGaAIMxeAGv4M16tt6tD+tzvlqyiptjsADr6xdejJmA</latexit><latexit sha1_base64="ZhZoWw5T2HcyUtVYsAlx+6ndbvg=">AAACCnicbVDLSsNAFJ3UV42vqEs3g0Wom5KIoOCm6MZlBfuAJpTJdNIOnZmEmUmxhPyBn+BWP8CduPUnXPsjTtssbOuBC4dz7uVcTpgwqrTrflultfWNza3ytr2zu7d/4BwetVScSkyaOGax7IRIEUYFaWqqGekkkiAeMtIOR3dTvz0mUtFYPOpJQgKOBoJGFCNtpJ7jSOjfQJ+H8VNWFfw87zkVt+bOAFeJV5AKKNDoOT9+P8YpJ0JjhpTqem6igwxJTTEjue2niiQIj9CAdA0ViBMVZLPPc3hmlD6MYmlGaDhT/15kiCs14aHZ5EgP1bI3Ff/zuqmOroOMiiTVROB5UJQyqGM4rQH2qSRYs4khCEtqfoV4iCTC2pS1kBLy3LZNK95yB6ukdVHz3Jr3cFmp3xb9lMEJOAVV4IErUAf3oAGaAIMxeAGv4M16tt6tD+tzvlqyiptjsADr6xdejJmA</latexit>

�25
<latexit sha1_base64="obxbxv2ariV37djJ/ZIT8fUJPWU="></latexit><latexit sha1_base64="obxbxv2ariV37djJ/ZIT8fUJPWU="></latexit><latexit sha1_base64="obxbxv2ariV37djJ/ZIT8fUJPWU="></latexit><latexit sha1_base64="obxbxv2ariV37djJ/ZIT8fUJPWU="></latexit>

r (nm)
<latexit sha1_base64="ZhZoWw5T2HcyUtVYsAlx+6ndbvg=">AAACCnicbVDLSsNAFJ3UV42vqEs3g0Wom5KIoOCm6MZlBfuAJpTJdNIOnZmEmUmxhPyBn+BWP8CduPUnXPsjTtssbOuBC4dz7uVcTpgwqrTrflultfWNza3ytr2zu7d/4BwetVScSkyaOGax7IRIEUYFaWqqGekkkiAeMtIOR3dTvz0mUtFYPOpJQgKOBoJGFCNtpJ7jSOjfQJ+H8VNWFfw87zkVt+bOAFeJV5AKKNDoOT9+P8YpJ0JjhpTqem6igwxJTTEjue2niiQIj9CAdA0ViBMVZLPPc3hmlD6MYmlGaDhT/15kiCs14aHZ5EgP1bI3Ff/zuqmOroOMiiTVROB5UJQyqGM4rQH2qSRYs4khCEtqfoV4iCTC2pS1kBLy3LZNK95yB6ukdVHz3Jr3cFmp3xb9lMEJOAVV4IErUAf3oAGaAIMxeAGv4M16tt6tD+tzvlqyiptjsADr6xdejJmA</latexit><latexit sha1_base64="ZhZoWw5T2HcyUtVYsAlx+6ndbvg=">AAACCnicbVDLSsNAFJ3UV42vqEs3g0Wom5KIoOCm6MZlBfuAJpTJdNIOnZmEmUmxhPyBn+BWP8CduPUnXPsjTtssbOuBC4dz7uVcTpgwqrTrflultfWNza3ytr2zu7d/4BwetVScSkyaOGax7IRIEUYFaWqqGekkkiAeMtIOR3dTvz0mUtFYPOpJQgKOBoJGFCNtpJ7jSOjfQJ+H8VNWFfw87zkVt+bOAFeJV5AKKNDoOT9+P8YpJ0JjhpTqem6igwxJTTEjue2niiQIj9CAdA0ViBMVZLPPc3hmlD6MYmlGaDhT/15kiCs14aHZ5EgP1bI3Ff/zuqmOroOMiiTVROB5UJQyqGM4rQH2qSRYs4khCEtqfoV4iCTC2pS1kBLy3LZNK95yB6ukdVHz3Jr3cFmp3xb9lMEJOAVV4IErUAf3oAGaAIMxeAGv4M16tt6tD+tzvlqyiptjsADr6xdejJmA</latexit><latexit sha1_base64="ZhZoWw5T2HcyUtVYsAlx+6ndbvg=">AAACCnicbVDLSsNAFJ3UV42vqEs3g0Wom5KIoOCm6MZlBfuAJpTJdNIOnZmEmUmxhPyBn+BWP8CduPUnXPsjTtssbOuBC4dz7uVcTpgwqrTrflultfWNza3ytr2zu7d/4BwetVScSkyaOGax7IRIEUYFaWqqGekkkiAeMtIOR3dTvz0mUtFYPOpJQgKOBoJGFCNtpJ7jSOjfQJ+H8VNWFfw87zkVt+bOAFeJV5AKKNDoOT9+P8YpJ0JjhpTqem6igwxJTTEjue2niiQIj9CAdA0ViBMVZLPPc3hmlD6MYmlGaDhT/15kiCs14aHZ5EgP1bI3Ff/zuqmOroOMiiTVROB5UJQyqGM4rQH2qSRYs4khCEtqfoV4iCTC2pS1kBLy3LZNK95yB6ukdVHz3Jr3cFmp3xb9lMEJOAVV4IErUAf3oAGaAIMxeAGv4M16tt6tD+tzvlqyiptjsADr6xdejJmA</latexit><latexit sha1_base64="ZhZoWw5T2HcyUtVYsAlx+6ndbvg=">AAACCnicbVDLSsNAFJ3UV42vqEs3g0Wom5KIoOCm6MZlBfuAJpTJdNIOnZmEmUmxhPyBn+BWP8CduPUnXPsjTtssbOuBC4dz7uVcTpgwqrTrflultfWNza3ytr2zu7d/4BwetVScSkyaOGax7IRIEUYFaWqqGekkkiAeMtIOR3dTvz0mUtFYPOpJQgKOBoJGFCNtpJ7jSOjfQJ+H8VNWFfw87zkVt+bOAFeJV5AKKNDoOT9+P8YpJ0JjhpTqem6igwxJTTEjue2niiQIj9CAdA0ViBMVZLPPc3hmlD6MYmlGaDhT/15kiCs14aHZ5EgP1bI3Ff/zuqmOroOMiiTVROB5UJQyqGM4rQH2qSRYs4khCEtqfoV4iCTC2pS1kBLy3LZNK95yB6ukdVHz3Jr3cFmp3xb9lMEJOAVV4IErUAf3oAGaAIMxeAGv4M16tt6tD+tzvlqyiptjsADr6xdejJmA</latexit>

0
<latexit sha1_base64="M6oa1JZ6taQ25PbGLU6TT7/BjDM=">AAAB+XicbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cWbC20oWy2k3bpbhJ2N0IJ/QVe9Qd4E6/+Gs/+EbdtDrb1wcDjvRlm5oWp4Np43rdT2tjc2t4p77p7+weHR5Xjk7ZOMsWwxRKRqE5INQoeY8twI7CTKqQyFPgUju9n/tMzKs2T+NFMUgwkHcY84owaKzW9fqXq1bw5yDrxC1KFAo1+5ac3SFgmMTZMUK27vpeaIKfKcCZw6vYyjSllYzrErqUxlaiDfH7olFxYZUCiRNmKDZmrfydyKrWeyNB2SmpGetWbif953cxEt0HO4zQzGLPFoigTxCRk9jUZcIXMiIkllClubyVsRBVlxmaztCWUU9e1qfirGayT9lXN92p+87pavyvyKcMZnMMl+HADdXiABrSAAcILvMKbkzvvzofzuWgtOcXMKSzB+foFK/STag==</latexit><latexit sha1_base64="M6oa1JZ6taQ25PbGLU6TT7/BjDM=">AAAB+XicbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cWbC20oWy2k3bpbhJ2N0IJ/QVe9Qd4E6/+Gs/+EbdtDrb1wcDjvRlm5oWp4Np43rdT2tjc2t4p77p7+weHR5Xjk7ZOMsWwxRKRqE5INQoeY8twI7CTKqQyFPgUju9n/tMzKs2T+NFMUgwkHcY84owaKzW9fqXq1bw5yDrxC1KFAo1+5ac3SFgmMTZMUK27vpeaIKfKcCZw6vYyjSllYzrErqUxlaiDfH7olFxYZUCiRNmKDZmrfydyKrWeyNB2SmpGetWbif953cxEt0HO4zQzGLPFoigTxCRk9jUZcIXMiIkllClubyVsRBVlxmaztCWUU9e1qfirGayT9lXN92p+87pavyvyKcMZnMMl+HADdXiABrSAAcILvMKbkzvvzofzuWgtOcXMKSzB+foFK/STag==</latexit><latexit sha1_base64="M6oa1JZ6taQ25PbGLU6TT7/BjDM=">AAAB+XicbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cWbC20oWy2k3bpbhJ2N0IJ/QVe9Qd4E6/+Gs/+EbdtDrb1wcDjvRlm5oWp4Np43rdT2tjc2t4p77p7+weHR5Xjk7ZOMsWwxRKRqE5INQoeY8twI7CTKqQyFPgUju9n/tMzKs2T+NFMUgwkHcY84owaKzW9fqXq1bw5yDrxC1KFAo1+5ac3SFgmMTZMUK27vpeaIKfKcCZw6vYyjSllYzrErqUxlaiDfH7olFxYZUCiRNmKDZmrfydyKrWeyNB2SmpGetWbif953cxEt0HO4zQzGLPFoigTxCRk9jUZcIXMiIkllClubyVsRBVlxmaztCWUU9e1qfirGayT9lXN92p+87pavyvyKcMZnMMl+HADdXiABrSAAcILvMKbkzvvzofzuWgtOcXMKSzB+foFK/STag==</latexit><latexit sha1_base64="M6oa1JZ6taQ25PbGLU6TT7/BjDM=">AAAB+XicbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cWbC20oWy2k3bpbhJ2N0IJ/QVe9Qd4E6/+Gs/+EbdtDrb1wcDjvRlm5oWp4Np43rdT2tjc2t4p77p7+weHR5Xjk7ZOMsWwxRKRqE5INQoeY8twI7CTKqQyFPgUju9n/tMzKs2T+NFMUgwkHcY84owaKzW9fqXq1bw5yDrxC1KFAo1+5ac3SFgmMTZMUK27vpeaIKfKcCZw6vYyjSllYzrErqUxlaiDfH7olFxYZUCiRNmKDZmrfydyKrWeyNB2SmpGetWbif953cxEt0HO4zQzGLPFoigTxCRk9jUZcIXMiIkllClubyVsRBVlxmaztCWUU9e1qfirGayT9lXN92p+87pavyvyKcMZnMMl+HADdXiABrSAAcILvMKbkzvvzofzuWgtOcXMKSzB+foFK/STag==</latexit>

0.3
<latexit sha1_base64="/9PJtubAqAu2lAbYT3IInImGdY8=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQq6LLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5172qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPV7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BD/KT3w==</latexit><latexit sha1_base64="/9PJtubAqAu2lAbYT3IInImGdY8=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQq6LLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5172qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPV7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BD/KT3w==</latexit><latexit sha1_base64="/9PJtubAqAu2lAbYT3IInImGdY8=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQq6LLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5172qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPV7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BD/KT3w==</latexit><latexit sha1_base64="/9PJtubAqAu2lAbYT3IInImGdY8=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQq6LLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5172qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPV7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BD/KT3w==</latexit>

0.6
<latexit sha1_base64="4byTUFTkIjVmeOY2zrzKYd8na3I=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQi6rLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5171qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPl7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BFLGT4g==</latexit><latexit sha1_base64="4byTUFTkIjVmeOY2zrzKYd8na3I=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQi6rLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5171qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPl7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BFLGT4g==</latexit><latexit sha1_base64="4byTUFTkIjVmeOY2zrzKYd8na3I=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQi6rLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5171qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPl7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BFLGT4g==</latexit><latexit sha1_base64="4byTUFTkIjVmeOY2zrzKYd8na3I=">AAAB+3icbVDLSsNAFL2pr1pfVZduBovgKiQi6rLoxmVF+4A2lMl00g6dmYSZiVBCPsGtfoA7cevHuPZHnLZZ2NYDFw7n3Mu994QJZ9p43rdTWlvf2Nwqb1d2dvf2D6qHRy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w/Hd1G8/U6VZLJ/MJKGBwEPJIkawsdKj5171qzXP9WZAq8QvSA0KNPrVn94gJqmg0hCOte76XmKCDCvDCKd5pZdqmmAyxkPatVRiQXWQzU7N0ZlVBiiKlS1p0Ez9O5FhofVEhLZTYDPSy95U/M/rpia6CTImk9RQSeaLopQjE6Pp32jAFCWGTyzBRDF7KyIjrDAxNp2FLaHIKxWbir+cwSppXbi+5/oPl7X6bZFPGU7gFM7Bh2uowz00oAkEhvACr/Dm5M678+F8zltLTjFzDAtwvn4BFLGT4g==</latexit>

Assembly	at	
Surfaces	

Assembly	in	
Bulk	

a	 b	
E<latexit sha1_base64="Kc5Q2rZrnRTdNKle+hchjYLGxY8=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiCC4r2Fpsh5JJM21oHkOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfdECWfG+v63V1pZXVvfKG9WtrZ3dveq+wdto1JNaIsornQnwoZyJmnLMstpJ9EUi4jTh2h8nfsPT1QbpuS9nSQ0FHgoWcwItk567AlsR1pkN9N+tebX/RnQMgkKUoMCzX71qzdQJBVUWsKxMd3AT2yYYW0Z4XRa6aWGJpiM8ZB2HZVYUBNms8RTdOKUAYqVdk9aNFN/b2RYGDMRkZvME5pFLxf/87qpjS/DjMkktVSS+UdxypFVKD8fDZimxPKJI5ho5rIiMsIaE+tKqrgSgsWTl0n7rB749eDuvNa4KuoowxEcwykEcAENuIUmtICAhGd4hTfPeC/eu/cxHy15xc4h/IH3+QPS65EA</latexit><latexit sha1_base64="Kc5Q2rZrnRTdNKle+hchjYLGxY8=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiCC4r2Fpsh5JJM21oHkOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfdECWfG+v63V1pZXVvfKG9WtrZ3dveq+wdto1JNaIsornQnwoZyJmnLMstpJ9EUi4jTh2h8nfsPT1QbpuS9nSQ0FHgoWcwItk567AlsR1pkN9N+tebX/RnQMgkKUoMCzX71qzdQJBVUWsKxMd3AT2yYYW0Z4XRa6aWGJpiM8ZB2HZVYUBNms8RTdOKUAYqVdk9aNFN/b2RYGDMRkZvME5pFLxf/87qpjS/DjMkktVSS+UdxypFVKD8fDZimxPKJI5ho5rIiMsIaE+tKqrgSgsWTl0n7rB749eDuvNa4KuoowxEcwykEcAENuIUmtICAhGd4hTfPeC/eu/cxHy15xc4h/IH3+QPS65EA</latexit><latexit sha1_base64="Kc5Q2rZrnRTdNKle+hchjYLGxY8=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiCC4r2Fpsh5JJM21oHkOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfdECWfG+v63V1pZXVvfKG9WtrZ3dveq+wdto1JNaIsornQnwoZyJmnLMstpJ9EUi4jTh2h8nfsPT1QbpuS9nSQ0FHgoWcwItk567AlsR1pkN9N+tebX/RnQMgkKUoMCzX71qzdQJBVUWsKxMd3AT2yYYW0Z4XRa6aWGJpiM8ZB2HZVYUBNms8RTdOKUAYqVdk9aNFN/b2RYGDMRkZvME5pFLxf/87qpjS/DjMkktVSS+UdxypFVKD8fDZimxPKJI5ho5rIiMsIaE+tKqrgSgsWTl0n7rB749eDuvNa4KuoowxEcwykEcAENuIUmtICAhGd4hTfPeC/eu/cxHy15xc4h/IH3+QPS65EA</latexit><latexit sha1_base64="Kc5Q2rZrnRTdNKle+hchjYLGxY8=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiCC4r2Fpsh5JJM21oHkOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfdECWfG+v63V1pZXVvfKG9WtrZ3dveq+wdto1JNaIsornQnwoZyJmnLMstpJ9EUi4jTh2h8nfsPT1QbpuS9nSQ0FHgoWcwItk567AlsR1pkN9N+tebX/RnQMgkKUoMCzX71qzdQJBVUWsKxMd3AT2yYYW0Z4XRa6aWGJpiM8ZB2HZVYUBNms8RTdOKUAYqVdk9aNFN/b2RYGDMRkZvME5pFLxf/87qpjS/DjMkktVSS+UdxypFVKD8fDZimxPKJI5ho5rIiMsIaE+tKqrgSgsWTl0n7rB749eDuvNa4KuoowxEcwykEcAENuIUmtICAhGd4hTfPeC/eu/cxHy15xc4h/IH3+QPS65EA</latexit>

I<latexit sha1_base64="PzMO52BuuIbLz1+ElGtzJOdqGm4=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG91VsLXYDiWTZtrQPIYkI5Shf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu6JEs6M9f1vr7Syura+Ud6sbG3v7O5V9w/aRqWa0BZRXOlOhA3lTNKWZZbTTqIpFhGnD9H4Ovcfnqg2TMl7O0loKPBQspgRbJ302BPYjrTIbqf9as2v+zOgZRIUpAYFmv3qV2+gSCqotIRjY7qBn9gww9oywum00ksNTTAZ4yHtOiqxoCbMZomn6MQpAxQr7Z60aKb+3siwMGYiIjeZJzSLXi7+53VTG1+GGZNJaqkk84/ilCOrUH4+GjBNieUTRzDRzGVFZIQ1JtaVVHElBIsnL5P2WT3w68Hdea1xVdRRhiM4hlMI4AIacANNaAEBCc/wCm+e8V68d+9jPlryip1D+APv8wfY/5EE</latexit><latexit sha1_base64="PzMO52BuuIbLz1+ElGtzJOdqGm4=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG91VsLXYDiWTZtrQPIYkI5Shf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu6JEs6M9f1vr7Syura+Ud6sbG3v7O5V9w/aRqWa0BZRXOlOhA3lTNKWZZbTTqIpFhGnD9H4Ovcfnqg2TMl7O0loKPBQspgRbJ302BPYjrTIbqf9as2v+zOgZRIUpAYFmv3qV2+gSCqotIRjY7qBn9gww9oywum00ksNTTAZ4yHtOiqxoCbMZomn6MQpAxQr7Z60aKb+3siwMGYiIjeZJzSLXi7+53VTG1+GGZNJaqkk84/ilCOrUH4+GjBNieUTRzDRzGVFZIQ1JtaVVHElBIsnL5P2WT3w68Hdea1xVdRRhiM4hlMI4AIacANNaAEBCc/wCm+e8V68d+9jPlryip1D+APv8wfY/5EE</latexit><latexit sha1_base64="PzMO52BuuIbLz1+ElGtzJOdqGm4=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG91VsLXYDiWTZtrQPIYkI5Shf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu6JEs6M9f1vr7Syura+Ud6sbG3v7O5V9w/aRqWa0BZRXOlOhA3lTNKWZZbTTqIpFhGnD9H4Ovcfnqg2TMl7O0loKPBQspgRbJ302BPYjrTIbqf9as2v+zOgZRIUpAYFmv3qV2+gSCqotIRjY7qBn9gww9oywum00ksNTTAZ4yHtOiqxoCbMZomn6MQpAxQr7Z60aKb+3siwMGYiIjeZJzSLXi7+53VTG1+GGZNJaqkk84/ilCOrUH4+GjBNieUTRzDRzGVFZIQ1JtaVVHElBIsnL5P2WT3w68Hdea1xVdRRhiM4hlMI4AIacANNaAEBCc/wCm+e8V68d+9jPlryip1D+APv8wfY/5EE</latexit><latexit sha1_base64="PzMO52BuuIbLz1+ElGtzJOdqGm4=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG91VsLXYDiWTZtrQPIYkI5Shf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu6JEs6M9f1vr7Syura+Ud6sbG3v7O5V9w/aRqWa0BZRXOlOhA3lTNKWZZbTTqIpFhGnD9H4Ovcfnqg2TMl7O0loKPBQspgRbJ302BPYjrTIbqf9as2v+zOgZRIUpAYFmv3qV2+gSCqotIRjY7qBn9gww9oywum00ksNTTAZ4yHtOiqxoCbMZomn6MQpAxQr7Z60aKb+3siwMGYiIjeZJzSLXi7+53VTG1+GGZNJaqkk84/ilCOrUH4+GjBNieUTRzDRzGVFZIQ1JtaVVHElBIsnL5P2WT3w68Hdea1xVdRRhiM4hlMI4AIacANNaAEBCc/wCm+e8V68d+9jPlryip1D+APv8wfY/5EE</latexit>

C
<latexit sha1_base64="cWcNOlH5xiFxyx3ls0F4SlWCkfY=">AAAB8XicbVDLSgMxFL3xWeur6tJNsAiuyowIuix247KCfWA7lEyaaUOTzJBkhDL0L9y4UMStf+POvzHTzkJbDwQO59xLzj1hIrixnveN1tY3Nre2Szvl3b39g8PK0XHbxKmmrEVjEetuSAwTXLGW5VawbqIZkaFgnXDSyP3OE9OGx+rBThMWSDJSPOKUWCc99iWxYy2zxmxQqXo1bw68SvyCVKFAc1D56g9jmkqmLBXEmJ7vJTbIiLacCjYr91PDEkInZMR6jioimQmyeeIZPnfKEEexdk9ZPFd/b2REGjOVoZvME5plLxf/83qpjW6CjKsktUzRxUdRKrCNcX4+HnLNqBVTRwjV3GXFdEw0odaVVHYl+Msnr5L2Zc33av79VbV+W9RRglM4gwvw4RrqcAdNaAEFBc/wCm/IoBf0jj4Wo2uo2DmBP0CfP8/hkP4=</latexit><latexit sha1_base64="cWcNOlH5xiFxyx3ls0F4SlWCkfY=">AAAB8XicbVDLSgMxFL3xWeur6tJNsAiuyowIuix247KCfWA7lEyaaUOTzJBkhDL0L9y4UMStf+POvzHTzkJbDwQO59xLzj1hIrixnveN1tY3Nre2Szvl3b39g8PK0XHbxKmmrEVjEetuSAwTXLGW5VawbqIZkaFgnXDSyP3OE9OGx+rBThMWSDJSPOKUWCc99iWxYy2zxmxQqXo1bw68SvyCVKFAc1D56g9jmkqmLBXEmJ7vJTbIiLacCjYr91PDEkInZMR6jioimQmyeeIZPnfKEEexdk9ZPFd/b2REGjOVoZvME5plLxf/83qpjW6CjKsktUzRxUdRKrCNcX4+HnLNqBVTRwjV3GXFdEw0odaVVHYl+Msnr5L2Zc33av79VbV+W9RRglM4gwvw4RrqcAdNaAEFBc/wCm/IoBf0jj4Wo2uo2DmBP0CfP8/hkP4=</latexit><latexit sha1_base64="cWcNOlH5xiFxyx3ls0F4SlWCkfY=">AAAB8XicbVDLSgMxFL3xWeur6tJNsAiuyowIuix247KCfWA7lEyaaUOTzJBkhDL0L9y4UMStf+POvzHTzkJbDwQO59xLzj1hIrixnveN1tY3Nre2Szvl3b39g8PK0XHbxKmmrEVjEetuSAwTXLGW5VawbqIZkaFgnXDSyP3OE9OGx+rBThMWSDJSPOKUWCc99iWxYy2zxmxQqXo1bw68SvyCVKFAc1D56g9jmkqmLBXEmJ7vJTbIiLacCjYr91PDEkInZMR6jioimQmyeeIZPnfKEEexdk9ZPFd/b2REGjOVoZvME5plLxf/83qpjW6CjKsktUzRxUdRKrCNcX4+HnLNqBVTRwjV3GXFdEw0odaVVHYl+Msnr5L2Zc33av79VbV+W9RRglM4gwvw4RrqcAdNaAEFBc/wCm/IoBf0jj4Wo2uo2DmBP0CfP8/hkP4=</latexit><latexit sha1_base64="cWcNOlH5xiFxyx3ls0F4SlWCkfY=">AAAB8XicbVDLSgMxFL3xWeur6tJNsAiuyowIuix247KCfWA7lEyaaUOTzJBkhDL0L9y4UMStf+POvzHTzkJbDwQO59xLzj1hIrixnveN1tY3Nre2Szvl3b39g8PK0XHbxKmmrEVjEetuSAwTXLGW5VawbqIZkaFgnXDSyP3OE9OGx+rBThMWSDJSPOKUWCc99iWxYy2zxmxQqXo1bw68SvyCVKFAc1D56g9jmkqmLBXEmJ7vJTbIiLacCjYr91PDEkInZMR6jioimQmyeeIZPnfKEEexdk9ZPFd/b2REGjOVoZvME5plLxf/83qpjW6CjKsktUzRxUdRKrCNcX4+HnLNqBVTRwjV3GXFdEw0odaVVHYl+Msnr5L2Zc33av79VbV+W9RRglM4gwvw4RrqcAdNaAEFBc/wCm/IoBf0jj4Wo2uo2DmBP0CfP8/hkP4=</latexit>

CH3
<latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit><latexit sha1_base64="D+CHnhPSNupuHDBcd1hsqH55cP0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKtdqa7YjddVrAPaIeSSTNtaOZhkimUod/hxoUibv0Yd/6NmbaCih4IHM65l3tyvJgzqRD6MHIbm1vbO/ndwt7+weFR8fikI6NEENomEY9Ez8OSchbStmKK014sKA48TrvetJH53RkVkkXhnZrH1A3wOGQ+I1hpyR0EWE1EkDaai2FlWCwhs1atOrYNkYlsp1ypZaTmWNdVaJloiRJYozUsvg9GEUkCGirCsZR9C8XKTbFQjHC6KAwSSWNMpnhM+5qGOKDSTZehF/BCKyPoR0K/UMGl+n0jxYGU88DTk1lI+dvLxL+8fqJ8x01ZGCeKhmR1yE84VBHMGoAjJihRfK4JJoLprJBMsMBE6Z4KuoSvn8L/SadsWsi0bq9K9Zt1HXlwBs7BJbCADeqgCVqgDQi4Bw/gCTwbM+PReDFeV6M5Y71zCn7AePsEKRKSWw==</latexit>
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<latexit sha1_base64="knSGPZF36H7UfGwJGocMVxSsCMw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMeiIB4r2FpoQ9lsJ+3SzW7Y3UhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH7mG1rWWqKLSo5FJ1QqKBMwEtwwyHTqKAxCGHx3B8M/Mfn0BpJsWDmSYQxGQoWMQoMVbqu9VeHMpJdqsAMAhQw2ned2te3ZsDrxK/IDVUoNl3v3oDSdMYhKGcaN31vcQEGVGGUQ55pZdqSAgdkyF0LRUkBh1k89tzfGqVAY6ksiUMnqu/JzISaz2NQ9sZEzPSy95M/M/rpia6CjImktSAoItFUcqxkXgWBB4wBdTwqSWEKmZvxXREFKHGxlWxIfjLL6+S9nnd9+r+/UWtcV3EUUbH6ASdIR9doga6Q03UQhRN0DN6RW9O7rw4787HorXkFDNH6A+czx9HoZSV</latexit><latexit sha1_base64="knSGPZF36H7UfGwJGocMVxSsCMw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMeiIB4r2FpoQ9lsJ+3SzW7Y3UhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH7mG1rWWqKLSo5FJ1QqKBMwEtwwyHTqKAxCGHx3B8M/Mfn0BpJsWDmSYQxGQoWMQoMVbqu9VeHMpJdqsAMAhQw2ned2te3ZsDrxK/IDVUoNl3v3oDSdMYhKGcaN31vcQEGVGGUQ55pZdqSAgdkyF0LRUkBh1k89tzfGqVAY6ksiUMnqu/JzISaz2NQ9sZEzPSy95M/M/rpia6CjImktSAoItFUcqxkXgWBB4wBdTwqSWEKmZvxXREFKHGxlWxIfjLL6+S9nnd9+r+/UWtcV3EUUbH6ASdIR9doga6Q03UQhRN0DN6RW9O7rw4787HorXkFDNH6A+czx9HoZSV</latexit><latexit sha1_base64="knSGPZF36H7UfGwJGocMVxSsCMw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMeiIB4r2FpoQ9lsJ+3SzW7Y3UhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH7mG1rWWqKLSo5FJ1QqKBMwEtwwyHTqKAxCGHx3B8M/Mfn0BpJsWDmSYQxGQoWMQoMVbqu9VeHMpJdqsAMAhQw2ned2te3ZsDrxK/IDVUoNl3v3oDSdMYhKGcaN31vcQEGVGGUQ55pZdqSAgdkyF0LRUkBh1k89tzfGqVAY6ksiUMnqu/JzISaz2NQ9sZEzPSy95M/M/rpia6CjImktSAoItFUcqxkXgWBB4wBdTwqSWEKmZvxXREFKHGxlWxIfjLL6+S9nnd9+r+/UWtcV3EUUbH6ASdIR9doga6Q03UQhRN0DN6RW9O7rw4787HorXkFDNH6A+czx9HoZSV</latexit><latexit sha1_base64="knSGPZF36H7UfGwJGocMVxSsCMw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMeiIB4r2FpoQ9lsJ+3SzW7Y3UhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH7mG1rWWqKLSo5FJ1QqKBMwEtwwyHTqKAxCGHx3B8M/Mfn0BpJsWDmSYQxGQoWMQoMVbqu9VeHMpJdqsAMAhQw2ned2te3ZsDrxK/IDVUoNl3v3oDSdMYhKGcaN31vcQEGVGGUQ55pZdqSAgdkyF0LRUkBh1k89tzfGqVAY6ksiUMnqu/JzISaz2NQ9sZEzPSy95M/M/rpia6CjImktSAoItFUcqxkXgWBB4wBdTwqSWEKmZvxXREFKHGxlWxIfjLL6+S9nnd9+r+/UWtcV3EUUbH6ASdIR9doga6Q03UQhRN0DN6RW9O7rw4787HorXkFDNH6A+czx9HoZSV</latexit>

Conformation
<latexit sha1_base64="17BRyH2+UH9P/qw8gHk3o0OBLMs=">AAAB/HicbVBNSwMxFHxbv2r9Wu3RS7AInsquCHos9uKxgm2FdinZNNuGZpMlyYrLUv+KFw+KePWHePPfmLZ70NaBwDDzHm8yYcKZNp737ZTW1jc2t8rblZ3dvf0D9/Coo2WqCG0TyaW6D7GmnAnaNsxwep8oiuOQ0244ac787gNVmklxZ7KEBjEeCRYxgo2VBm61H4fyMW9KEUkVz8XpwK15dW8OtEr8gtSgQGvgfvWHkqQxFYZwrHXP9xIT5FgZRjidVvqppgkmEzyiPUsFjqkO8nn4KTq1yhDZ6/YJg+bq740cx1pncWgnbb6xXvZm4n9eLzXRVZAzkaSGCrI4FKUcGYlmTaAhU5QYnlmCiWI2KyJjrDAxtq+KLcFf/vIq6ZzXfa/u317UGtdFHWU4hhM4Ax8uoQE30II2EMjgGV7hzXlyXpx352MxWnKKnSr8gfP5A55ZlWI=</latexit><latexit sha1_base64="17BRyH2+UH9P/qw8gHk3o0OBLMs=">AAAB/HicbVBNSwMxFHxbv2r9Wu3RS7AInsquCHos9uKxgm2FdinZNNuGZpMlyYrLUv+KFw+KePWHePPfmLZ70NaBwDDzHm8yYcKZNp737ZTW1jc2t8rblZ3dvf0D9/Coo2WqCG0TyaW6D7GmnAnaNsxwep8oiuOQ0244ac787gNVmklxZ7KEBjEeCRYxgo2VBm61H4fyMW9KEUkVz8XpwK15dW8OtEr8gtSgQGvgfvWHkqQxFYZwrHXP9xIT5FgZRjidVvqppgkmEzyiPUsFjqkO8nn4KTq1yhDZ6/YJg+bq740cx1pncWgnbb6xXvZm4n9eLzXRVZAzkaSGCrI4FKUcGYlmTaAhU5QYnlmCiWI2KyJjrDAxtq+KLcFf/vIq6ZzXfa/u317UGtdFHWU4hhM4Ax8uoQE30II2EMjgGV7hzXlyXpx352MxWnKKnSr8gfP5A55ZlWI=</latexit><latexit sha1_base64="17BRyH2+UH9P/qw8gHk3o0OBLMs=">AAAB/HicbVBNSwMxFHxbv2r9Wu3RS7AInsquCHos9uKxgm2FdinZNNuGZpMlyYrLUv+KFw+KePWHePPfmLZ70NaBwDDzHm8yYcKZNp737ZTW1jc2t8rblZ3dvf0D9/Coo2WqCG0TyaW6D7GmnAnaNsxwep8oiuOQ0244ac787gNVmklxZ7KEBjEeCRYxgo2VBm61H4fyMW9KEUkVz8XpwK15dW8OtEr8gtSgQGvgfvWHkqQxFYZwrHXP9xIT5FgZRjidVvqppgkmEzyiPUsFjqkO8nn4KTq1yhDZ6/YJg+bq740cx1pncWgnbb6xXvZm4n9eLzXRVZAzkaSGCrI4FKUcGYlmTaAhU5QYnlmCiWI2KyJjrDAxtq+KLcFf/vIq6ZzXfa/u317UGtdFHWU4hhM4Ax8uoQE30II2EMjgGV7hzXlyXpx352MxWnKKnSr8gfP5A55ZlWI=</latexit><latexit sha1_base64="17BRyH2+UH9P/qw8gHk3o0OBLMs=">AAAB/HicbVBNSwMxFHxbv2r9Wu3RS7AInsquCHos9uKxgm2FdinZNNuGZpMlyYrLUv+KFw+KePWHePPfmLZ70NaBwDDzHm8yYcKZNp737ZTW1jc2t8rblZ3dvf0D9/Coo2WqCG0TyaW6D7GmnAnaNsxwep8oiuOQ0244ac787gNVmklxZ7KEBjEeCRYxgo2VBm61H4fyMW9KEUkVz8XpwK15dW8OtEr8gtSgQGvgfvWHkqQxFYZwrHXP9xIT5FgZRjidVvqppgkmEzyiPUsFjqkO8nn4KTq1yhDZ6/YJg+bq740cx1pncWgnbb6xXvZm4n9eLzXRVZAzkaSGCrI4FKUcGYlmTaAhU5QYnlmCiWI2KyJjrDAxtq+KLcFf/vIq6ZzXfa/u317UGtdFHWU4hhM4Ax8uoQE30II2EMjgGV7hzXlyXpx352MxWnKKnSr8gfP5A55ZlWI=</latexit>
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<latexit sha1_base64="j099QJvF/oioRqvPPuDPSWqC1E8=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIUJdFNy4r2Ad0hpLJZNrQJDMkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3ck9OmHKmjet+O5WNza3tnepubW//4PCofnzS00mmCO2ShCdqEGJNOZO0a5jhdJAqikXIaT+c3hV+/4kqzRL5aGYpDQQeSxYzgo2V/GjkC2wmSuRkPqo33Ka7AFonXkkaUKIzqn/5UUIyQaUhHGs99NzUBDlWhhFO5zU/0zTFZIrHdGipxILqIF9knqMLq0QoTpR90qCF+nsjx0LrmQjtZJFQr3qF+J83zEx8E+RMppmhkiwPxRlHJkFFAShiihLDZ5ZgopjNisgEK0yMralmS/BWv7xOeldNz216D9eN9m1ZRxXO4BwuwYMWtOEeOtAFAik8wyu8OZnz4rw7H8vRilPunMIfOJ8/ehuR9Q==</latexit><latexit sha1_base64="j099QJvF/oioRqvPPuDPSWqC1E8=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIUJdFNy4r2Ad0hpLJZNrQJDMkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3ck9OmHKmjet+O5WNza3tnepubW//4PCofnzS00mmCO2ShCdqEGJNOZO0a5jhdJAqikXIaT+c3hV+/4kqzRL5aGYpDQQeSxYzgo2V/GjkC2wmSuRkPqo33Ka7AFonXkkaUKIzqn/5UUIyQaUhHGs99NzUBDlWhhFO5zU/0zTFZIrHdGipxILqIF9knqMLq0QoTpR90qCF+nsjx0LrmQjtZJFQr3qF+J83zEx8E+RMppmhkiwPxRlHJkFFAShiihLDZ5ZgopjNisgEK0yMralmS/BWv7xOeldNz216D9eN9m1ZRxXO4BwuwYMWtOEeOtAFAik8wyu8OZnz4rw7H8vRilPunMIfOJ8/ehuR9Q==</latexit><latexit sha1_base64="j099QJvF/oioRqvPPuDPSWqC1E8=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIUJdFNy4r2Ad0hpLJZNrQJDMkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3ck9OmHKmjet+O5WNza3tnepubW//4PCofnzS00mmCO2ShCdqEGJNOZO0a5jhdJAqikXIaT+c3hV+/4kqzRL5aGYpDQQeSxYzgo2V/GjkC2wmSuRkPqo33Ka7AFonXkkaUKIzqn/5UUIyQaUhHGs99NzUBDlWhhFO5zU/0zTFZIrHdGipxILqIF9knqMLq0QoTpR90qCF+nsjx0LrmQjtZJFQr3qF+J83zEx8E+RMppmhkiwPxRlHJkFFAShiihLDZ5ZgopjNisgEK0yMralmS/BWv7xOeldNz216D9eN9m1ZRxXO4BwuwYMWtOEeOtAFAik8wyu8OZnz4rw7H8vRilPunMIfOJ8/ehuR9Q==</latexit><latexit sha1_base64="j099QJvF/oioRqvPPuDPSWqC1E8=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIUJdFNy4r2Ad0hpLJZNrQJDMkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3ck9OmHKmjet+O5WNza3tnepubW//4PCofnzS00mmCO2ShCdqEGJNOZO0a5jhdJAqikXIaT+c3hV+/4kqzRL5aGYpDQQeSxYzgo2V/GjkC2wmSuRkPqo33Ka7AFonXkkaUKIzqn/5UUIyQaUhHGs99NzUBDlWhhFO5zU/0zTFZIrHdGipxILqIF9knqMLq0QoTpR90qCF+nsjx0LrmQjtZJFQr3qF+J83zEx8E+RMppmhkiwPxRlHJkFFAShiihLDZ5ZgopjNisgEK0yMralmS/BWv7xOeldNz216D9eN9m1ZRxXO4BwuwYMWtOEeOtAFAik8wyu8OZnz4rw7H8vRilPunMIfOJ8/ehuR9Q==</latexit>

Large	Solute	Assembly	

N
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FIG. 5. Desolvation barriers to assembly. (a) The potential of mean force for the association of small hydrophobic solutes (cyan)
in water (red/white) features a stable contact minimum, a metastable solvent separated minimum, and a desolvation barrier
separating the two basins [134]. (b) The free energy landscape corresponding to the collapse of a hydrophobic polymer in water
is shown as a function of the number of waters in its hydration shell, Nv, and the polymer radius of gyration, Rg; the landscape
highlights that an intermediate (I), partially dewetted configuration represents the barrier to the transition from an extended
(E) to a collapsed (C) state [36]. (c) In contrast with the assembly in bulk water, the assembly of small hydrophobic solutes at an
extended hydrophobic surface is barrierless [134]. (d) Consequently, a hydrophobic polymer adsorbed to a hydrophobic surface
displays enhanced conformational fluctuations [139]. (e) The free energy landscape of fullerene binding to a non-polar cavity
is shown as a function of the separation between the binding partners and the solvation of the cavity; slow solvent fluctuations
between wet and dry cavity states (seen at intermediate separations) impede the kinetics of assembly [34, 142]. (f) Although
water confined between extended hydrophobic surfaces becomes metastable below a critical separation, dc, dewetting can be
hindered by large free energy barriers at separations well below dc. (g) Dewetting in confinement between extended hydrophobic
surfaces (cyan) is facilitated by water density fluctuations, which nucleate isolated interfacial cavities (purple) adjacent to one
of the surfaces (right); the isolated cavities then give way to a plate-spanning vapor tube (left), which can be larger than the
critical vapor tube predicted by interfacial physics (dot-dashed line) [143]. Panels a and c adapted from Reference 134 with
permission; copyright 2013 American Chemical Society. Panel b adapted from reference 36 with permission. Panel d adapted
from Reference 139 with permission; copyright 2009 American Chemical Society. Panel e adapted from References 34, 142 with
permission; copyright 2015 National Academy of Sciences. Panel g adapted from Reference 143 with permission; copyright
2015 National Academy of Sciences.
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C. Dewetting Barriers Impede the Interactions of Large Solutes

The binding of either small or large hydrophobic solutes to extended hydrophobic surfaces is important in diverse
contexts, ranging from protein interactions to nanoparticle self-assembly. A number of studies have investigated
the kinetics and mechanistic pathways of such processes, and highlighted that binding is hindered by dewetting
barriers [32–34, 144]. In particular, when two hydrophobic solutes approach one another, water confined between
them becomes metastable with respect to its vapor [5]; the resulting bistability leads to slow solvent fluctuations
between wet and dry states, and thereby to slow binding kinetics (Figure 5e). In studying the binding of methane
to a hydrophobic pocket, Setny et al. [32] found that a substantial increase in a position-dependent friction coefficient
(as methane approached the pocket) was needed to explain the slow binding kinetics. Similarly, in their studies of
fullerene binding to a hydrophobic pocket, Mondal et al. [33] found that considering both the ligand-pocket separation
and water density in confinement provided a better description of the kinetics of hydrophobic assembly. Studying
the same system, Tiwary et al. [34] found that relaxing steric constraints on the fullerene resulted in faster binding
kinetics due to a lowering of the associated dewetting barriers.

D. Dewetting in Hydrophobic Confinement

Given its role in impeding assembly, the dewetting of the region between two hydrophobic surfaces, fixed at a
particular distance from one another, has been studied extensively [145–150]. According to classical interfacial physics,
the distance between the hydrophobic solutes, dc, below which water confined between the surfaces becomes metastable
with respect to its vapor (Figure 5f), is proportional to solute size for nanoscopic solutes, and asymptotes to roughly
1.5 µm for macroscopic solutes [37, 151]. Moreover, the bottleneck to dewetting corresponds to the formation of a
vapor tube, which spans the region between the surfaces [152–154] (Figure 5g). Remsing et al. [143] investigated
the role of water density fluctuations in nucleating such vapor tubes, and found that enhanced fluctuations near
hydrophobic surfaces stabilize isolated cavities adjacent to one or both confining surfaces, which then grow or coalesce
to form vapor tubes; moreover, the nascent vapor tubes can be larger than the critical vapor tubes predicted by
interfacial physics. Importantly, such a non-classical pathway, which circumvents the critical vapor tube, results in
a lower barrier to dewetting. Such non-classical dewetting pathways with smaller dewetting barriers have also been
observed in the Wenzel-to-Cassie transition on rough hydrophobic surfaces [155–157], and have facilitated the design of
textured surfaces, which can undergo barrierless dewetting and spontaneously recover their superhydrophobicity [158].

VII. FUTURE OUTLOOK

The origins of our contemporary understanding of hydrophobic effects can be traced back to conceptual break-
throughs in the theory of liquids made more than 50 years ago by Widom, Stillinger, and others [58, 159, 160].
Indeed, many of the early insights into these fascinating phenomena were due to theoretical advances (e.g., scaled
particle theory, Pratt-Chandler theory, information theory, Lum-Chandler-Weeks theory, etc.), which focused on
idealized non-polar solutes [45, 56, 58, 59]. Concurrently, experiments focused on investigating manifestations of
hydrophobic effects on more complex solutes, such as proteins, and were harder to interpret using theory [127, 161].
The combination of recent theoretical, simulation, and experimental advances, described here, are beginning to bridge
the divide between experiments and theory [39, 40]; creative experiments are now being carried out on simpler, more
idealized systems [48, 67, 93], and molecular simulations are making it possible to investigate the implications of
hydrophobic effects on more and more complex systems, from clay minerals and metals, to patterned surfaces and
proteins [24, 162, 163]. These synergistic advances are poised to deliver exciting breakthroughs in biophysics, soft
materials, and beyond.

Predicting the hydrophobicity of heterogeneous surfaces, using schemes that are both highly efficient and sufficiently
accurate to predict binding affinities, has been a holy grail for both biophysics and soft materials design [75, 112]. The
ability to accurately characterize the hydrophobicity of complex surfaces with nanoscale heterogeneity, facilitated by
an understanding of interfacial water density fluctuations (sec. 3), represents a necessary and important first step in
this direction [17, 18]. Moreover, we now understand why well-intentioned prior efforts in this direction, such as the
quest for an optimal hydropathy scale, were confounded — the hydrophobicity on a heterogeneous surface depends
sensitively on its curvature and chemical patterning (sec. 4) [24]. In spite of the fact that the relationship between
the hydrophobicity of a surface and its chemical and topographical features is both incredibly complex and high
dimensional, recent advances in data science may nevertheless provide the requisite framework for capturing such a
relationship [85, 164]. In particular, a sufficiently large and appropriately curated library of diverse heterogeneous
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surfaces and/or proteins, whose context-dependent hydrophobicity has been characterized using enhanced sampling
techniques or high-throughput experiments, could be used to train a supervised machine learning model.

Learning the complex relationship between the hydrophobicity of a surface and its chemical and topographical
patterns could facilitate the design of nano-structured surfaces with bespoke hydrophobicity. For example, the iden-
tification of chemical patterns, which confer heterogeneous surfaces with super-hydrophilicity, i.e., exceedingly strong
interactions with water, could facilitate the discovery of surfaces that resist fouling and are superoleophobic underwa-
ter [165]. The ability to characterize the hydrophobicity of proteins and an appreciation of its role in driving protein
interactions and assemblies (sec. 5) [30] has also set the stage for identifying aggregation-prone proteins regions and
engineering proteins with enhanced solubility [166, 167]. Moreover, an understanding of the role water density fluc-
tuations in hindering assembly (sec. 6), e.g., in protein folding or supramolecular host-guest interactions, could pave
the way for engineering assembly pathways and exercising control over the kinetics of assembly [34–36]. Finally, an
understanding of dewetting pathways in hydrophobic confinement could also facilitate the rational design of textured
hydrophobic materials that are capable of dewetting spontaneously, even under hydrostatic pressure, thereby paving
the way for their use underwater and in condensation heat transfer [158].
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