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Hisao Kobayashi, et. al., Phys. Rev. B. 91, 195148 (2015)
M.L. Medarde, J. Phys: Cond. Matt 9, 1679 (1997)
G. Catalan, Phase Transitions, 81, 729 (2008)
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Local information may help disentangle relevant degrees of freedom to metal insulator 
transition, e.g. structural or electronic



D.N. Basov et. al., Rev. Mod. Phys. 2011
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• Illumination of metallized AFM probe 
induces local near-field interaction

• Escat encodes local sample permittivity 
ε," at 20 nm resolution ( ≈ radius of tip)

• Detecting Escat while scanning sample 
enables sub-diffraction optical 
contrast

Slide courtesy of A.S. McLeod
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M.K. Stewart, et. al. Phys. Rev. Lett. (2011)
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Continuous Variation
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Near field imaging has revealed the discrete, 1st order nature 
of the phase transition in NdNiO3

A.S. Mcleod, Nat. Phys. 2017
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Clarified ideal 1st order transition of NdNiO3

likely arising from antiferromagnetic domain walls
DW

Ins.

Met.

Conducting channels undergo a 2nd

order phase transition, which 
coexist with bulk 1st order transition
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