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Abstract:

Using the empirical formula recently proposed, electron
impact ionization cross-sections for single ionization
from the ground state are given for free atoms and for
all ionization stages from hydrogen to calcium (2 = 20).
For these species ionization rate coefficients are given
under the assumption of a Maxwellian distribution of the
impacting electrons. Lowering of ionization potential,
collision 1limit, or multiple ionization are not taken in-

to account.




Introduction

In a recent paper1 the author attempted to predict

ionizaticn cross-sections hitherto unknown in the
triangle H I - Na I and Na XI on an empirical basis

after certain regularities had been discovered.

In the meantime an empirical formula has been proposed2
with the help of which experimentally determined cross-
section curves have been approximated within experimental
error. The question then arose i1f this formula could be

used for predictions of yet unknown cross-sections.




The Formula used

For predictions Formula 4 of Reference 2 seems to be the

most versatile and is used here:

WrZ(CV}Z
N/
o 2&/ eV

E is the energy of the impacting electron; Xiis the binding
energy of electrons in the i-th subshell; g{ is the number of
equivalent electrons in this subshell; ajy s bi,and c; are indi-
vidual constants, which have to be determined by a reasonable
guess. In the cases under consideration the two outermost sub-

shells only need to be considered, N can be set equal to 2.

In Table 1 all quantities needed for the above formula are
tabulated for the first few ionization stages of hydrogen
through calcium; as far as experimentally known cross-sections
are concerned, the above Formula agrees with them within
experimental error, in most cases even within 10 #. For the
species not mentioned (four times and higher ionized ions) I
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assumed that a. = 4.5 x 10

i cm2 (eV)a, b1 = 0, and ¢; = 0;

this assumption agrees with the theoretical calculations of

Rudge and Schwartz’ for a hydrogen-like ion with high Z-number,

its validity for ions not hydrogen-like might be questioned

but no better approximation is known.




In Table 2 the ionization potential for electrons in the
outermost subshellk is given, in Table 3 the binding energy

of electrons in the next inner subshells’s.

Cross-Sections and Rate Coefficients

With the datea of Table 1 cross-section curves for free
atoms and for singly charged ions have been drawn (Fig. 1

through 24). I estimate the error of these cross-sections

+40
-30
For cross-sections of atoms and ions known experimentally

to be not higher than % (two times probable error).

the respective curves can be found in References 1 or 2
and are not reproduced here. Hitherto unknown cross-sections
of Reference 1 have been recalculated and are repeated here

as they are more or less different.

Formula 1 can be folded with a Maxwellian electron distri-
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This rate coefficient has been computed with the data of
Table 1 through 3 for a number of discrete electron tempe-
ratures between 1 and 10-1‘l eV. The results are given in Table 4

numerically and in Fig. 25 through 44 graphically.

These rate coefficients give a lower limit to the true value,
the rate might be increased by the following effects:

1. Multiple ionization,

2. Lowering of ionization potentialt or

3, A "collision 1limit" lower than the ionization potentia18
(ionization from excited level9.

In cases 2 and 3 the ionization potential of Table 2 is to
be replaced by the lowered ionization potential or by the
value of the collision limit. It should still be possible
then to use Formula 1 and 3 after these corrections to the
jonization potential have been applied, though it is not
known whether the form of the cross section curve is changed

drastically or not.

As the lowering of the ionization potential and the collision
1imit depend on electron density, no general conclusions can
be drawn,but for electron temperatures small compared to the
ionization potential the deviations to be expected may be as

large as an order of magnitude.
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E-08 = 10"8 etec.; Tg in eV; S = (Gv)in cmj/s; error approx. s
Hydrogen, Helium, Lithium, Beryllium, Boron,

Table 4:
¥ H 1
1.0 T7.48E-15
1.5 B.b60t-13
2.0 9.76t-12
3.C 1l.l7E-10
4.U  4.25E-10
5.0 9.44E-10
TaU 2.44E-CS
10 5.16€E-GS
15 S.¢t1lE-CS
2L 1l.23c-08
3C 1l.87e~C8
40 2.220-08
50 2.45E-03
iC 2.72E-GC8
100 2.%UL=-uU8
120 2.98£-08
200 2.97E-08
300 2.87E-08
400 2.177t-08
500 2.€7c-0C8
WU 2.51E-C8
1000 2.32t-C8
150C 2.)}0E-C8
2006 1.S5E-CE
3LUC 1. 73E-CB
4C0L l.59E-04
5000 1l.49E-08
7000 1.33E-08
10000 1.19E-08
T B I
l1.C 3.ClE-12
1.5 6.21E-11
2.C 3.C5E-1C
3.0 1l.68E=09
4.0 4.25E-09
5.C T.70E-CS
TaU 1l.60t-08
10 2.91t-08
15 4.85E-08
20 6.32€c-08
30 8.44E-C8B
4C S.713E-C8
50 1.C5t-C7
70 l.l5E-0T7
1CC 1.20t-07
156 1l.21E-C7
200 l.20E-07
300 la.lb5E-07
400 1l.10E-07
500 1.6G5E-07
700 9.82E-08
1000 9.C4k-C8B
1500 E.l4E-CB
2000 7.51E-C8
3000 6.€7E-C8
40CC 6.1CE-CB
5000 5.¢€SE-Ca
TCC0 5. 10E-C8
1CUOL  4.52k-ud
1 C vi
1.0 0.
l.5 0O.
2.0 G.
3.C 0.
4.0 Go
5.0 Ca
T.L G
1C 2.C4E-32
15 3.07E-25
2C 1.24E-21
30 H.24E-18
4C 3.53e-1¢
50 4.50E-15
70 8.49E-14
100 7T.55%E-13
150 4.€8E-12
200 l.l6k-11
300 2.%2k-11
400 4.68E-11
50C 6.24E-11
760 B.&SE-11
10CG l.llk-10
1500 1l.34E-10
2000 l.46E-10
3000 le56E-10
4000 l.&CEe-10
S00L LaéCE-1LC
b0  1.58E-1C
16600 1.53t=10

A 6w

HE 1

4 .89E-20
2.2%E~ 16
l.60E=14
1.23E-12
l1.14E-11
4.4GE-11
2.27E-10
E.l13E-10
243EE-(CS
4.1T7E-CS
T.69E-09
1.C7C-08
1.30E-08
1.650-0C8
L.57E-C8
2.23E-08
2.34E-08
2.41E-C8
2.35E-C8
2.36E-C8
2.27E-C8
2.15kE~08
1.98E-08
l.86t-08
1.68E~-08
1.55E-08
l.40E-08
1.32E-08
l.18E-C8B

B II

€.2BE-20
3.41E-16
2.62E-14
2.12€-12
1.98E-11
T«T5E-11
3.81E-10
1.31E-CS
3.56E-CS
€.ClE-CS
l.G4c-C8
1.37e-C8
l.63E~-C8
1.99E-08
2.30E-08
2.54E-C8
2.04E-08
2.69E-08
2.6TE-08
2.63E-0¢8
Z2.54E-C8
2.41E-C8B
2.24L-C8
2+.10E-08
1.91E-08
1.77E~08
l.67E=U8
1.52E-08
l.36t-0C8

N I

2. 82E-15
4.51CE-13
6o l4E-12
9.34E-11
3.96E-10
C.84E-10
2.9HE-CY
Te36E-09
1.60E-08
2.46E-08
3.92E-CA
5.C5€E-C8
5.51E-C8
T.09E-C8
B.10E-CB
8.85E-C8
S.11C-C8
S.16E-08
B.99E-CH
B.THE-08
B8.36E-08
7.82E-C8
7T.156-08
6.L5E-08
5.96E-C8
5.45E-CH
5.14E-C8
4.63L-C8
4.12E-CB

FE I1

l.46E~33
1.33E-25
1423€-21
la4lE-117
1. 50E-15
2.54E-1%
6.67E-13
B.l10E-12
5.95E-11
1.6TE-10
4.84E-10
B.46E-10
L.19E-C9
1.79E-C9
2.45E-C9
3.13e~CS
3.53E-C9
3.52E-09
4.COE-CS
4 l4E-CY
4. l4E-09
4 .05E-09
3.86E-09
3.09E-09
3.41E~09
3.1%9E-CS
3.02E-09
2.77E-09
2.51E-CS

B IIl

T.10E-26
2.63E-20
1.66E-17
lelGE-14
2.94E-13
2«14E-12
2.13E-11
1.23E-10
4.94E-10
1.0LE-U9
2.CBE-09
3.02E-09
3.7dE-09
4 ..90E-09
5.97E-09
€.54E-08
T.45E-C9
T.53E-09
B.09E-09
B.13E-09
8.CLE-CS
T.84E~C9
7.45E-09
T4l1E-09
b.58E-09
6.17E-09
5.8B5E-09
5.37E-CS
4.87Te~-09

N TI

4.51E-22
1.C7E-17
l.74E-15
3elEE~]3
4.4TE-12
2.30E-11
1.58E-10
7.18E-10
2.47E-09
4.73E-09
S.37E-0S
1.34t-08
l.oTE-0B
2.16E-08
2.61E-08
3.CoeE-08
3.18E-08
3.31E-ud
3.32t-08
3.29E-08
3.20E-08
3.C5E-C8
2.83E-C8
2.6TE-08
2.43t-08
2.26E=-C8
2.12E-08
1.93E-08
1.73E-08

(S

2.3€E-10
L.B4E-09
5.31E-09
1.5BE-CE
2.7T8E-08
3.91C-08
5.79k-08
T.79e-08
9. T4E-08
1.08-07
1Lal9E=-07
l.23E-07
1.25kE-07
1.25E-07
Le23E-07
1.18t-07
lL.14E-07
1.06E-07
1.U0E-0T7
9.57E-08
8.84E-08
8.07E-08
T«21E-08
b.63E-08
5.86E-C8
5.34E-CE
4.9TE-C8
4.44E-08
3.93E-0C8

B IV

0.

0.

0.

0.
l.34E-38
6.25E-33
1L.98E-26
1.55k-21
1.05E-17
B.91E-1¢
T.93E-14
T.70E-13
3.06t-12
1.52E-11
5.15E-11
1.37€-10
2.25E-10
3.73k-10
4.81E-10
5.61E~10
6.65E~10
T+49E-10
8.08E-10
8.29E-10
B.32E-10
8.19E~-10
8.02E-10
T«67E-10
7.22E~-10

N LILIT

2.15E=30
2.44E-23
T.69E-2C
2.6TL-16
L.7T1E-14
2.186-13
4.2GE-12
4430E-11
2.75E-10
7.20E-10
1.95E-09
3.26E-09
4.4 TE-09
6.48BE-09
8.60E-09
1.076-08
1.18e-08
1.30E-08
l.34E-08
1.35E-08
l.34E-C8
1.31E-C8
l1.24E-08
1.18E-08
lL.09E=-08
1.02eE-08
9.6HE-U9
B.BTE-09
8.03E-09

)

LT I1

Ce
T.T4E=-32
2.65E-26
9.64L-21
6.06E-18
2.9TE-16
2.65E-14
B.OTE-112
1.23C~-11
4.97E-11
2.12E-10
4.51lE-10
7.22E-10
L.2&E~C9
l.96E-09
2.T79EL-09
3.33E-09
3.95t~09
4.26E-09
4.43E-C9
4.5TE~- 0%
4.58E-G9
4.45E-C9
4.3CE-0S
4.03E-09
3.81E~C9
3.63E-09
3.35E-09
3.06E-09

By

C.

0.

0.

0.

0.

C.
5.44E-32
1.37E-25
L.39E-20
4.57E-18
1.58E-15
3.03E-14
1.82£-13
l.44E-12
7.00E-12
2.4€E-11
4.68E-11
9.02E-11
1.26E-10
1.54E-10
1.94E-10C
2.28E-10
2.57€-1¢C
2.69e~-10
2. T71E-10
2.TEE-1C
2.T3E-1C
2.64E-10
2.52E-10

N IV

Q.
4.40LC-32
2.CHE-26
1.01E-2C
T«37E-18
3.53E-16
3.81E-14
1.22e-12
1.90E~-11
T.65E-11
3.17E-10
6.56E-10
1.02E-09
1.71E-09
2+53E-CS
3.44E-09
4.C1E-CS
4.64E-09
4.96E-09
5.14t-C9
5.28E-09
5.30C-09
5.18£-09
5.03E-09
4.T4E-C9
4.50E-09
4.31E-C9
4.00E-CS
3.66E-09

+40

Nitrogen, Oxygen.

LI 111
0.

0.
7.30E-37
6.02E-28
1.80E-23
8.92E-21
1.11E-17
2.45E~15
1.71E-13
1.48E-12
1.33k-11
4.10E-11
8.16E-11
1.83E=10
3.41E-10
5.64E-10
7.28E-10
9.41E-10
1.06E-CS
1.14E-05$
1.22E-09
1.27E-09
1.27E-09
1.25E-09
1.20E-09
1.15E-09
1.10E-09
1.03E-09
9.49E-10

C1

le45E-13
T« 98E~12
6.31E-11
5.51E~10
1. 74E-09
3.62E-09
8.78E~-C9
1.81E-0D8
3.34E-C8
4.66E-G8
E.62E-08
7.93E-C8
B.R2E-C8
9.91E-08
L.0TE-OT
L.10E-07
1.10E-07
L.0TE=-07
1.04E-07
1.00E-07
9.41E-08
B.71E-0C8
7.89E~-C8
T.31E-08
6.51L0-08
5.9HE-CH
5.58E~-08
5.01E-08
4.46E-08

NV

C.

1. 72E-38
2.40E-31
3.56E-24
1.42E-20
2.1CE-18
£.5BE-16
5.09E-14
l.57TE-12
8.95F-12
5.26[-11
1.30E-1C
2.26E-10
4.29E-10
7.01g-1C
1.04E-CS
1.27E-C¢S
1.56E-09
L. T3E-09
1.83E-09
1.95E-09
2.01E-09
2.03E-09
2.00€-09
1.93E-09
l.85E-C9
1.75E-CS
l.5BE-0S
l.5%E-09

BE I

1.85E-12
5.23E-11
2.94E-10
1. 77E-0S
4.55E-09
B.22c-09
1.68E-08
2.56E-C@
4. TLE-GS
6.09E-08
T.83E-08
B8.83E-08
9.45t~08
L.01E-Q7
1.04E-07
1.0 4E-07
1.02E-07
9. 78E-0C8
9.35€-08
B.98E-08
8.38E-08
T.TLE-OB
6.95E-08
6.42E-08
5.7T1E-08
5.23t-08
4,.BTE-0H
4.37c-08
3.88E-0R

(O |

T.13E-20
3.01E-16
2.09E- 14
1.62E-12
1.55E-11
6.28E~-11
3.30E-10
1.22E-09
3.56E-09
b.26E-0Y9
1.13E-08
1.54E-08
L.ATE-08
2.32E-08
2.T72E-08
3.04E-08
3.18E-08
3.25E-08
3.23E-08
3.18E-UB
3.07e-C8
2.91E-08
2.69E-08
2.53E-08
2.29E-08
2.12E-08
1.99E-08
1.81E-08
1.62E-08

N VI
0.
0.
0.

T«TBE=-2T
B.B2E-23
1.05E-18
1.19E-1¢
2.0TE-15
5.59E-14
6.84E-13
4.98E-12
1.3TE=11
3.86E-11
6.54E-11
9.03E-11
l.31E-10
1.73E-10
2.14E-10
2.36E-10
2,5BE-1C
2.65E-10
2.68E-1C
2.60E-10
2.59E~-10

%.

BE 11

1.05E~186
S5.44E-14
1.28E-12
341211
1.5BE-10
4.25E-10
1.34E-09
3.22E-09
6. 49E-09
9.26E-09
1.336-08
1.59E=-08
1.77E-08
L.9%E-048
2.16E-08
2.28E-08
2.31E-08
2.31E-08
2.27E-08
2.22E-08
2.13E-08
2.01E-08
1.85£-08
1.74t-08
1.57E-08
l.46E-08
1.37E-08
l.24E-08
l.11E-08

C Il

3.26E-30
3.41E-23
1.15E~19
4.0TE~-16
2.51C-14
3.05E-13
5.44E-12
4.91C~-11
2.84E-10
6.98E-10
1.77e-09
2.85E-09
3.B3E-09
5.39E-09
T.00E-09
R.56E-09
G 42E-0S
1.03E-CH
1.06E-G8
1.07E-08
1. CTE=-08
l1.C4E-08
9.94E-09
9.50E-09
8.80E-09
B.26E-09
T«84E-09
7.20E~GS
6. 53E-09

N VII

0.

0.

0.

0.

Oa

0.

0.

0.
1.25E-30
9.67E-26
T.B6E-21
2.32E-18
Te2UE-LT
3.76FE-15
T«58E-14
B.156~13
2.73E-12
9.40E-12
la TTE-11
2.00E-11
4.06E-11
5.69E-11
T.36E-11
B.37E-11
9.38E-11
9. 82E-11
1.00E~10
1.01E-10
9.93E-11

BE II1
0.

0.

0.
l.55E-32
6. TOF=27
l.65E-23
1.29E-19
1.12E-16
2.300-14
3.41F-13
5.31E-12
2.16E-11
5+ YEE-11
l.4CE-L10
3.07E-1C
5. T9E-10
8.05E-10
l.13E-09
1.33E-09
l.476-09
l.63E-09
1.74E-09
1. 79E-09
1. 78E-09
1. 73E-09
1.67E-C9
1.62E-09
1.52E-09
l-41E-D9

C iv

6.94E-38
1.B4E-28
9.8lE-24
5.53E-19
1.36E~16
3.77E-15
1. T4E-13
3.18E-12
3.18E-11
1.03E-10
3.40E-10
6.26E~-10
9.10E-10
1.40E-09
l.9¢E-09
2.55E-09
2.91E-09
3.32E-09
3.52E-09
3.64E-09
3.73E-09
3.T74E-09
3.66E-09
3.55E-09
3.35E-09
3.1BE-09
3.04E-09
2. RZ2E-09
2.59E-09

ol

l.34E-14
Le54E-12
1« 73E-11
2.0BE-10C
T«459E-10
1.70E-0S
4.50E-09
5.S6E-09
1.98E-08
2.91E-08
4,45E-08
5. 60E~-08
6.4BE-08
T.67TE-08
R.6RE-DA8
9.40E-08
9.64E-08
9.65E-08
9.46C-08
9. 22E-08
B.77E-08
8.19€-C8
T.4BE-CH
6. 96E-08
6.24E-0B
5.74E-08
5.37E-08
4.B4FE-08
4.31E-0R

Ionization rate coefficients for single ionization from the ground state by electron impact.
(Maxwellian distribution, no lowering of ionization potential, no collision limit.)

BE 1V

'

'

Oa

0.
2.6TE=-34
L6 1E=-29
4.8LF-24
6.55F-20
1.13F-16
4.83E-15
2. 16E-13
l.49C-12
44 TOE-12
1.ATE-11
5.28E<11
l1.21E-10
1.85E-10
2.84C-10
3.52E-10
3.96E-10
%.59:-10
5.M4E-10
5.33F-10
5.40E-10
5.34E-10
5.22E-10
5.LHE-10
4.83E-10
4.52E-10

cv

Q.

0.

0.

e

(1

0.
4,RBE=-35
l. 14E-27
6.55€6-22
5.15E-19
4.24E-16
l.26E-14
9.79E~14
l.05E~-12
6.41E-12
2.7CE-11
5.62E-11
1.19E=-10
Lo TOE=T0
2.2CGC-10
2.87C-10
3.48E-10
4.01E-10
4.26E-10
4.45E-10
4. 48E-10
4. 45E-10
4.34E-10
4elbE-10

011

1.40E=-24
2.0BE-19
B.51E-17
3.BlE-14
8.69E-13
5.91E~-12
5.64E~11
3.28E-10
l.38E-N9
2.95FE-09
6.5TE-C9
1.00E-0R
1.31E-08
1. 78E-08
2+.26E-08
2. TCE-08
2.93E-08
3.13€E-08
3.18E-08
3.18E-C8
3.12E-08
3.,00E-08
2.81E~08
2.66E-08
2.43C-08
2.26C-08
2+ 13E-C8
1.94E-0C8
1. T5E-08
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160
150
20u
300
4060
500
1Cu
1000
15G0
20C0
300U
4GLO
5C00
7000
10U00

C Il
l.99E-33
2. 106E-25
sdbL-21
2. 19E-11
3.24E-15
5. ES5E-14
l.70k-12
2.28E-11
1.83E-1C
5.37E-10
l.t4E-CS
2.52E-C5
4.17E-09
b« 3bE-U9
8.76E-09
1.13E-03
l.27t-CB
l.4JE-UB
l.48E-0E
1.51E-L8
l.51E-CE
l.48E-08
l.42E-0CH
1.36k-08
l.26t-08
l.18E-08
l.12E-08
l.U3E-08
9.32E-09

P
Ce
La
5.70E=35
lezib=2€
2.Cak=-22
7.17€-2C
6e36k~17
lalak=1lé4
1.C3E~13
S.74E-12
4.92E=-11
1.48E-10
2.89E-10
0e22E=10
le15E-CS
1.85E-C9
2.35E-L9
2.58E-CS
3.33E~CS
«E4E-CS
3., T6E-0Y9
3.87E=09
3.87E-09
3,79E=09
3.62E-09
3.4€E-CS
3.22E-09
3.1CE-CS
2.8¢6E-CS

NE VI

O

0.

0.
2.80E-33
l.74k-217
Se4bt—24
5.53E-2C
T.C2E=17
1.51E-14
3.31E-13
b.COHE~L2
2+ €TE=11
b.60E-11
1.89E-10
4e24E-10
8.07E-10
1.126-09
1.55E-CS
1.83E-09
2.CCE-09
2.21E-CS
2.35E-0S
2-41E-CS
2.41E-C9
2e34E-09
2.26E-09
2. 19E-09
2.UEE-09
1.91E-09

Table 4: (Continued)

e s
0 iv 0w
. O.
Z.36E-32 C.
1.05E=-26 1.13k-34
5.52kE-2l 2.40E-<b
4,25E-18 3.76E-22
2.42E-16 1.25E-19
2.65E-14 9.81c-17
S5.73E-13 1.52E-14%
1. 73E-11 8.04E-13
7.54C=-11 6.01E-12
3.41E-10 4.66E-11
7.4UE-10 1.32t-10
1.19E-09 2.50E-1C
2.06E-09 5.23t-10
3,14E-09 9.22k-10
4,36E-CS 1.45E-C9
5.12E-C9 1.8lE-C9
5,67E-CS 2.2TE-09
6.36E-C9 2.54t-09
6.61E-C9 2.T0E-09
6.77e-CS 2.88E-09
£.76E-C9 2.98:-09
6. HBE-CY  2.Y9E-09
6.36E-09 2.95E-09
5.96E-09 2.B4E-09
5.64E-09 2.72E-09
5,3dE-C9 2.£&3E-09
4,97E-C9 2.46E-CS
4.54E-(S <£.28E-09
F VI F VIl
0. 0.
C. 0.
0. 0.
7.78E-23 2.4BE-37
4,29E-27 1.41E-30
1.226-23 1.b64E-26
1.13E-19 7.48E-22
1.11E-16 2.45E-18
2.48E-14 1.40E=15
3.B2E-13 3.45E-14
6.13E-12 B.85C-13
2.51E-11 4.61E-12
5.64E-11 l.26E-11
l.61E-10 4.C2E-11
3.46E-1C S.E83E-11
6.,376-16 2.00E-10
B.68E-10 2.88E-10
1.196-C9 4.19L-10
1.39E-09 5.CBE-10
1.52E-C9 5.72E-10
1.68E-09 6.556-10
1.80E-C9 7.22E-10
1.86E-09 T7.72E-10
1.8¢E-CS T.85E-10
1.82E-C9 7.92E-10
1.776=CS 7.8CE-10
1. 72E-C9 7T.65E-10
1.63E-09 7.34E-10
1.52E-C9 b6.93E=10
NE VII NE VIII
Ue 0.
C. 0.
Ce 0.
. VI
9.26E-33 1.17E-36
3.22k-28 2.C1E-31
5.18E-23 2.U2E-25
4.35E-19 b6.69E-21
5.1dE=-16 2.32E-17
1.85E=-14 1.41E-15
6.8BE-13 9.0GE-14
4.31E-12 7.39E-13
1.31E=11 2.€5E-12
4,80E-11 1.17E-11
1.29E-1u 3.64E-11
2.85c-10 B.5B8E-11
4,27E-10 1.43E-10
£.43E-10 2.29E-10
7.51E-10 2.S3E-10
B8.95E-10 3.40E-10
1.C3E-C5 4.05%E-10
1.13E-C9 4.62E-10
1.21E-09 5.09E-10
1.23E-09 5.30E-10
1.23E-09 5.43E-1V
1.21E-09 5.42E-10
1.18E-CS 5.36E-10
1.13E-C9 5.z0L-1C
1.07E-CS 4.S6E-10

a vl

0.

0.

0.
2.83E-30
3.20L-25
JJHIE-22
1L.10E-18
4.T76E=16
5.63E-14
6.32E-13
T.34E-12
2.560~-11
5.4BE-11
1.33E-10
2.62E-10
4,5Ce-10
5.94E-1C
7+90E-10
9.14E-10
9.97E-10
1.1CE-09
1.176-09
1.22E-09
1.22E-CS
1.20E-C9
1.17E-09
l.14E-0S
1.08E-09
L. 01E-09

F VIII
0.

0.

0.

O

0.

0.

0.

O.
6.05E-39
5.55E-32
5.45E-25
1.776-21
2.31E-19
6.25E-17
4.35E-15
1.23E-13
6.T3E-13
3.79E-12
9.17E-12
1.57e-11
2.94E-11
4.T4E-11
6.90E-11
B.32E-11
9.96E-11
1.08E=-10
1.12E-10
1.17TE=-10
l.18E-10

NE IX

O.

O

Q.

0.

0.

0.

0.

(VI

0.
1.98E-37
1.09E-28
2.6TE-24
l.17E-21
1.27E~-18
2.50E-16
1.60E~-14
1.31E-13
L.12E-12
3.33E-12
6.48E-12
l.41E-11
2.54E-11
4,06E-11
5.14E-11
6.49E-11
7.24E-11
7.6SE-11
8.16E-11
B.38E-11

o vil
0.
0.
0.
0.
0.
O
0.

0.
l.68E-32
4.326-21
1.176-21
6.29E-19
2.80E-17
2.21E-15
6.08E-14
B.34E-13
3.16E-12
1.23E-11
2.47E-11
3.77E-11
6.17E-11
BaS6E-11
1.2CE-10
1.3BE-10
1.57C-10
L.66E-10
1.7Ce-10
1.73E-10
1.T1E-10

F IX

Ce.

0

0.

0.

O.

O.

0.

0.

0.
1.22E-35
l.42E-27
1.60E-23
4a.41E-21
2.81E-18
3.71E-16
1.73E-14
1.226-13
8.85E-13
2.43E-12
4.51E=12
9.24E-12
1.60C-11
2.47TE-11
3.07E-11
3.79E-11
4.19e=11
4.42E-11
4.656-11
4.T74E-11

NE X

0.

0.

0.

U

0

0.

Ua

0.

O

0.

L. 67E-31
1.63E-2¢€
l.64E=-23
4.60E-20
1.A5E=17
2.06E-15
2.24E-14
2.53E=T13
8.68E-12
1.B4E-12
4.41E-12
B.620-12
L.47E-11
1.92E-11
2.50C-11
2.85E-11
3.06E-11
3.29E-11
3.43E-11

0 vIlI
0.

Ja

Q.

Q.

0.

Ce

0.

Ce
9.16E-37
2.12E-30
5.1 HE-24
B.hlE-21
Te25E=19
1.226-16
5.93E-15
1.2TE-13
6.03E-12
2.9%E-12
E.baE-12
1.m9C-11
1.93E-11
3.00t-11
4,22E-11
5.00E-11
5.BHE-11
6.31E-11
6.55E-11
€. T3E-11
&.75E=-11

NE 1

B.54E-19
1.48E-15
6.5TE- 14
3.2CE-12
2.40E-11
£.39E-11
3.76E-10
1.27TE-09
3.45E-09
6.61E-09
1.29e-08
1.A8E-0U8
2.40E-08
3.24E-0C8
4.13E-C8
5.C0E-C8
5.4FE-08
5.90E-0R
6.02E-08
&.02E-08
5.91E-08
5.6TE-08
5.29E-08
4.98E-08
4.53E-08B
4.20E-C8
3.95E-C8
3.58E-08
3.21E-C8B

NA T

5.0HE-10
3.25E-09
8.38E-CS
2.20E-08
3.61E-08
4.88c-08
6.91E-08
8.58E-CH
1.10E=-0T7
1.22E-07
l.34E-C7
1.41E-07
1.45E-0T7
1.49E-07
1.50E-07
1.49E-07
l.41E-07
1.41E-07
1.35E-07
1.30E-07
1.22E-07
le12E-07
1.02E-07
9.40E-08
B.36E-08
7.6T7E-08
T.15E=-CA
t.42E-C8
5,.,TUE-O8

Oxygen, Fluorine, RNeon, Sodium.

F 1

9. 42F-17
4.01E=1%
R.B1F-13
2.126-11
1.11L-1C
3.13C-10
1.10E-09
3.LTF-09
T.56E-09
1.250-08
2.22L-08
3.05E-CHR
3,75c-08
4 ,B0E-08
5.R3C-08
6o THE-OR
7.17E-C8
T.41E-CB
T.49L-08
T.40L-08
T.lok-08
6.78L-08
6.26E-08
5.86E-08
5.29E-08
4.A9E-08
4.59E-08
4.15E-08
3.71e-C8

NE II

1.66E-27
1.8T7E-21
2.11t-18
2.58E-15
9, 64L-14
B.BlE-13
1.19E-11
9.16t-11
5.02E-10
1.26E-05
3.38E-09
5.76E-09
B.CAE-0S
1.21E-08
1.67E-C8
2.14E-08
2.41C-08
2.568E-08
2.79E-08
2.83E-08
2.82E-08
2.75E-08
2.61E-08
2.49E-08
2.29E-C8
2.14E-C8
2.03k-08
1.85E-08
1.68E-08

nNa T1

2.94E-30
2.59E-23
B.09E-20
2.T3E-16
1.68C-14
2.C6E-13
3.84E-12
3.T6E-11
2.47E-10
6.A0E-10
2.04E-09
3.T72E-09
5 .4TE-09
8 .76E-09
1.28E-08
1.75E-08
2.06E-08
2.39E-08
2.56E-08
2.64E-08
2.69E-08
2.66C-08
2 .56E-08
2.46E-08
2.28E~-08
2.14E-08
2.03E-08B
1.86E-08
1.69E=-08

F Il

1.96E=24
2.81E-19
l.11E-16
4.T1E-14
1.U2E=12
6.61F=-12
5.940-11
3.31E-1D0
1.36E-09
2.91E-09
6.91E-09
l.NGE-0LA
1.31E=-08
1.81E-08
2.32E-08
2.8CE-08
3. 05E-08
3, 28E=-0R
3.34F-08
3.35F-08
3,30E-08
3.1HE-08
2.9HFE-08
?2.83F-08
2.596-08
2.41E-08
2.28E-08
2.07E-08
1.87c-08

NE 111

4,2CE-317
B.01E-28
3.65E-23
l.7T6E-18
4.02C-16
1.08E-14
4.82E-13
B.RARE-12
9.27E-11
3.14E-1C
1.12E-D9
2.19C-09
3.32E-09
S5.44E-09
7.99E-09
1. 09F-08
1.26E-08
l.46E-08
1.55E-n8
1.59E-08
1.62E-08
1.61E-08
1.56E-08
1.5CF-08
1. 4CE-0B
1.32E-08
l.25E-08
1.15%E-08
1.05E-08

NA TILI
O
2.24E-30
4.03E-25
T«68E=20
3.51F=17
1.42E-15
1.03E-13
2.71E-12
3.79E-11
1.50E-10
6.37C-10
1.37E-0S
2.22E-0S
3.94FE-05
6.23E-09
9, 03E-09
1. 0SE-CB
1.31E-08
1.43E-08
l.49E-08
1.55k-08
1.50F=08
1.52E-0R
1.47E-08
1.30E-08
1.31E-D8
1.25E-08
1.15C-08
1. 05E-08

F IIL

B.10E=-37
1.18E-27
4.T4E-23
2 J5F=18
4.53E-16
1.20F=14
5.41F-13
1.00E=11
1.55E-10
3.51E-10
1.23E-09
2.3¢EE-09
3.53~0C9
5.6TE-09
B.20E-09
1.100-08
1.27F-0R
1 .45E-08
1.53C-08
1.57E-0OR
1.59E -G8
1. 58-08
1.52E-08
1.46E-08
1.36E-08
1.28L-08
1.21E-0DA
l.12t-08
1.01&-0R

NE LV

0.
T.16E-38
B.R3E-31
l.16E-23
4.47E-20
6.57E-18
?.09E-15
1.69E-13
5.52E-12
3.28E-11
2.03E-10
5.19E-10
9.22E-10C
1.80E-09
3.03E-09
4.58C0-09
5.63E-09
6.90E-09
T.58E-09
7.97E-09
B.35E-09
8. 49E-09
8.38C-0¢
8.17E-09
T+ T3E-09
T.36E~-09
T.04E-09
6.54E-09
6.NUE-09

NA TV

0.
2.77E-38
4.60E-31
B 06E=-24
3.51E-2C
5.49E-18
1.R4F=15
1.526-13
5.08E-12
3.G7E~11
1.96F-10
5.12E-10
9.25E-10
1.85E-09
3.17E-09
4.BBE-09
6. CTE-09
T.526-09
B.32E-09
B.T79E-09
9.25E-09
9.44F-09
9.35FE-09
9.13-09
B.6TE-09
R.26E-09
1.91E-09
T.36E-0D9
6.76E-09

F IV

0.
5,8NFE=-35
1.35E-28
3,35-=-22
5.61F=19
5.01FE-17
9.06F=15
4. THE-13
1.12F-11
5. 0626-11
2.72E-10
6. B1E-10
l.14F=-09
2.08E-09
3.30E-09
4.T3E-09
b.66E-09
6. T3E-09
1.21C-n9
7.56E-09
7.81E~-09
7.86E-09
7.65E-09
T.46E=-09
7.02E-G9
b.6H6E-09
6.36FE-09
5.H9E-09
5.39E-09

NE V

0.

0.
2.31FE-37
3.T4E-28
1.59E-23
9. ATE-21
1.64E=1T7
4.62E-15
4.02E-13
3.926-12
4.00E-11
1.31E-10
2.70E-10
6.29E-10
1. 2CE=-U9
2.01E-09
2.61E-09
3.37E-09
3. B1E~D9
4, N9E-09
4.38E-09
4.55E-09
4,5TE-0Q9
4.50E-09
4.321E=09
4, 14E-09
3.98E-09
3, T2E-09
3.42E-09

NA V

0.

0.

0.
B.54E=-30
9.81E=25
l.1CE=-21
3.57E-18
l.65E-15
2.09F-13
2.45E-12
3.01E-11
1.0BE-10
2.36E-10
5.87E-10
1.18E-09
2.05E-09
2.T72E-09
3.56E-09
4.12E=-09
4o 45E=-09
4.BlE-09
5.03E-09
5.0SE-09
5.N3E-N9
4.84E-09
4.65E-09
4.49E-D9
4.20E-09
3.89E-09
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10U
150
200
300
400
500
700
1000
150C
2000
3coc
4000
500C
7C00
10000

NA VI

O.

C.

0-
4.41E-35
B.65E-29
5.36k-25
1.23E-20
2.51E-17
1.02E-14
2.17E-13
4.H83E-12
2.35k-11
64 l6E=-11
l. B9E~10
4.4TE-10
B.BTE-1U
l.26E-0S
1. 79E~CS
2.13L-CS
2.35E-C%
2. E£2E-CY
2.E1E-CS
2.50L-L9
2.51E-09
2.84E-09
2.75E-09
2ab6E-09
2.51t-C9
2+34E-CS

MG vV

0.

0.

.
3.5%E-20
5.80k-25
Te43k-22
2.75E-18
L.37E-15
1.85E-13
Zea2hE-12
2.87E-11
1.06E-10
2+36E-10
6.ClE-1C
1.23k-C9
2.15E-09
2.53E-09
3.52E-CY9
4.52E-C9
%4491 E~09
5.34E-09
5.60E-09
5.69E-09
5.E4E-05
5.44E-CS
5.24E-09
5.C5E-G9
4o T4E-CS
4439E-0CS

AL I11
1.68E-21
2.61E-117
3.3HE-15
4.5TE-13
S.48E=-12
2e4TE—11
1.42E-10
5.38E-10
«ZEE-CS
2. 70E-C9
4. B82E-CY
6.€1 E-09
8.12E-C9
l.C5E-08
1.30E-08
1.57E-08
l.73E-08
1.50E~-C8
1.9BE-C8
2.01E-08
2.02E-C8
1.59E-C8
l.SCE-C8
l.B3E~-C8
1. 69E-08
l.59E-08
l.51E-08
1.39E-08
1.2¢E-08

Table 41

hNA VI
Ua

C.

0.

(l.
3.68E-33
l.40E-28
2.61E-23
2.63E-19
3.H3E-16
1.55E-14
6. 65E~13
4,51E-12
l-45%E-11
5.60E~11
l.58E-10
3.62E~10C
5.53E-10
B.4SE-10
l.C5E-CS
1l 19E~C9
L.37E-C9
1.51E-C9
1.59E~-C9
1.62E-09
1.60E-09
1.56E~-09
1.52E-CS
1.45L-CS
1.35E-CS

FG VI

0.

C.

O.
3.77E-37
2.56E-30
3.34E-¢6
1.78E-21
6.73E-18
4.41E-15
l.18E-13
3.32E-12
1.82E-11
5.11E-11
1.7CGE-10
4.2BE-10
8.93E-10
1.30E-09
1.90E-09
2.29E-CS
2+56E-09
2.8BE-09
3.11E-CS
3.24E-CS
3.2€E~-CS
3.2CE~(9
3.10E-CY
3.01E-C9
2.85E-09
2.66E-09

AL IV

u‘

C.
9.30E-36
5.52E-27
l.40E-22
6.31E-20
7.C8E-17
l.45E-14
5. 70E-13
8.33E-12
T«64E-11
2.41E-10
4.92E-10
1.14E-09
2.21E-09
3.79€E-09
5.01E-CS
6.63E-09
1.61E-C9
B.23E-C9
8. 52E-09
S«32E-CS
S.41E~CS
9.29E-09
B.93E-09
B.56E-09
B.24E-09
T+ T1E-CS
T.11E-CS

(Continued) Sodium, Magnesium, Aluminum,
NA VIIL  NA IX NA X NA XI MG I

. 0. Ce 0. 2.55E-11
D. 0. 0. C. 3.95E~10
0. 0. 0. 0s 1.61E-09
0. 0. 0. 0. 6.86E-CS
3.70E-39 0. 0. 0. 1.46E~08
2.23E-33  6.45E-37 0. 0. 2.33E-08
9.326-27 2.11£-29 0. 0. 4.04E-08
9.U4E-22 9.60E-24 0. o 6.23E-08
T.22E~-18 2.55k-19 0. 0. B.ALE-08
6.69E-16 4.31E-17 O. . 0. 1.056~07
6.4TE-14 7.63E~15 9.34E-33 B8.02E-36 1.25E-07
6.56E=13 1.05E-12 2,15E-27 B8.55E-30 1.35E-07
2.676-12 5.12E-13 3.62E-24 3.62E-26 1.426-07
1.36E-11 3.22E-12 1.B3E-20 5.24E-22 1.48E-07
4.74E-11 L.31E-11 1.15E-17 7.23E-19 1.51E-07
1.286-10 4.01E-11 1.B0E-15 2.116-16 1.50E-07
212E-10 7T.l1E-11 2.33E-14 3.71E-15 1.47E-07
3.56Egl0 1.2BE-10 3.13E-13 £.7SE-14 1.41E-07
4,63E-10 1.T3b-10 1.17E-12 2.98E-13 1.36E-u7
5.43E-10 2.08E-10 2.63tE=12 7,33E-13 1.31L-07
6.,50E-10 2.58E-10 6.69E-12 2.0BE-12 1.23E-07
7.42E-10 3.05E-10 1.37E-11 4.65E-12 1.13t-07
B 15E-10 3.46E-10 2.42E-11 B.796-12 1.03E-07
B.45E=1C 3.67E-10 3.24E-11 1.22E-11 9.51E-08
B.61E-10 3.B4E-10 4.31E-11 1.68E-11 8.48E-08
B.56E-10 3.BBE-10 4.96E-11 1.976-11 7.78E-08
B.456-10 3.B76-10 5.37E=11 2.16k-11 7.26E-G8
8.16E-10 3.8Ck-10 5.83E-11 2.38E-11 6.52E-08
1T6E-10 3.06E-10 6.11E-11 2.53E-11 5.80E-C8
MG VII MG VIII MG IX MG X MG XI

C. 0. 0. 0. O«

0. 0. 0. 0. 0.

C. 0. 0. 0. 0.

0. 0. (VI O. 0.
8.86E-35 0. 0. 0. 0.
7.736-30 7.79E-34 4.00E-39 0. 0.
3.66E-24 3.99E-27 6.49C-31 9.89E-34 0.
7.19E-20 4.83E-22 9.8uk-25 7.94E-27 O.

1. 713E-16 4.89E-18 6.63E=20 1.97E-21 0.
8.S2E~15 5.24E-16 1.79€-17 1.02E-18 0.
4.88E-13 5.99E-14 5.05E-15 5.54E~16 3.25E-37
3.73E-12 6.65E-13 8.77t-14 1.33E-14 8.89E-31
1.29E-11 2.87E-12 4.94E-13 9.15E~14 6.63E-27
5.43E=11 1.57E-11 3.656-12 8.49E-13 1.83E(-22
1.63E-10 5.75E-11 1.69E-11 4.64E-12 4.10E-19
3.93E-10 1.62E-10 5.6BE-11 1.79E-11 1.74E-16
6.17E=10 2.756-10 1.06E-10 3.58E-11 3.71E-15
9.73E-10 4.T1E-10 2.0CE-1C 7.25E-11 B.23E-14
1.22E-05 6.15SE-10 2.78E-10 1.04E-10 3.97E-13
1.400-06 7.29E-10 3.36E-10 1.30E-10 1.046-12
1.63E-09 B.T76E-10 4.21E-10 1.69E-10 3.156-12
1.8CE-G9 9.97E-10 4.99E-10 2.076-10 7.39E-12
1.52E=CS 1.09E-09 5.65E-10 2.43E-10 1.46E-11
1.56E-09 1.12E-09 5.96E-10 2.62E-10 2.06E-11
1.95E-09 1.13t-09 6.20E-10 2.8CE-10 2.91E-11
1.90E-09 1.12E-09 6.246-10 2.86E-10 3.46E-11
1.86E-09 1.09E-09 6.20E-10 2.88E-10 3.82E-11
1.77E-09 1.05E-09 6.056-10 2.85E-10 4.25E-11
1.66E-09 9.91E-10 5.81E-10 2.77E-10 4.54E-11
AL V AL VI AL VI AL VIII AL Ix

0. 0. 0. D 0.

0. 0. 0. 0. 0.

0. 0. 0. 0. 0.
5.496-32 1.786-37 0. G 0.
2.36E-26 1.54E-30 2.11E-3¢ 0. 0.
5.79E-23 2.29E-26 4.06E-31 2.96E-35 0.
4.50E-19 1.39E-21 4.70E-25 4.30E-28 2.66E-31
3.90E-16 5.T0E-18 1.79E-20 1.11E-22 4.92E-25
T.99E-14 3.93E-15 7.12E-17 1.97E-18 4.21E-20C
l.19E-12 1.08E-13 4.T2E-15 2.79E-16 1.32E-17
1.88E-11 3.17E-12 3.31E-13 4.18E-14 4.4BE-15
T.69E=11 1.78E-11 2.87€-12 5.32E-13 8.59E-14
1.82E-10 5.11E-11 1.07E-11 2.49E-12 5.16E-13
5.00E=10 1.75E=1C 4<9CE-11 1.49E-11 4.12E-12
1.09E-09 4.50E-10 ,1.58BE-10 5.8BE-11 2.02E-11
2.C2E-09 9.58E-10 4.00E-10 1.75E-10 7.15E-11
2.7TBE-CS 1.41E-09 6.44E-10 3.0TE-10 1.36E-10
3.82E-C9 2.0BE-09 1.056-09 5.426-10 2.64E-1C
4.46E-C9 2.53E-09 1.33E-09 7,23E-1C 3.70E-10
4.8BE-09 2.B4E-09 1.54E-09 8.59E-1C 4.53E-10
5.37E-09 3.22E-09 1.81E-09 1.04E-09 5.T70E-10
5.69E-09 3.49E-09 2.03E-CS 1.20E-09 6.74E-10
5.83E-09 3.65E-09 2.18E-C9 1.32E-09 7.59E-10
5.80E-09 3.6B8E-09 2.22E-09 1,37E-09 7.96E-10
5.63E-09 3.62E-0S 2.22E-C9 1.38E-09 B8.20E-10
5.43E~09 3.52E~09 2.186-09 1.376-09 A.18E-10
5.256-09 3.42E-C9 2.13E-09 1.356-09 8.09E-10
4,54E-09 3.25E-09 2,04E-09 1.30E-09 7.84E-10
4.59E~C9 3.03E-09 1.92E-09 1.23E-09 7.46E-10

MG I

3.TTE~15
6.6TE-13
9. 15E~12
1.3CE-10
5.04E~10
L.1%E-09
2.99E-09
6.22E-09
l.12E-08
le52t-08
2.11E-08
2.52E-08
2.83E-CR
3.26E-048
3.66E-08
4.01E-08
4,18E-08
4.3 0E-08
4.30E-08
44.26E-08
4.14E-08
3.95E-08
3.A9E-08
3.4EE-08
3.17E~-08
2+.94E-0G8
2.77E-08
2.52E~08
2.2TE-08

MG XII
0.

0.

0.

0.

B.

Q.

0.

0.

0.

0.

0.
2.36E-33
4.8lE-29
4.19E-24
2.23E~20
1.85E-17
5.53E-16
l.72E-14
9.83E-14
2.84E-13
9. T3E~13
2.50E-12
5.3CE-12
TaTIE=12
l.14E-11
1.39E-11
1.55E~11
1.76E-11
1.90E~11

AL X

0.

0.

0.

0.

0.

Q.
1.73E-35
5.49E-28
3.97E-22
3.50E-19
3.25E-16
1.02E-14
B.23E-14
9.19E-13
5.78E-12
2.49E-11
5.26E-11
1.13E-1C
1.67E-10
2.11E-10
2.78E-10
3.42E-10
4.0CE-10
4.30E~ 10
4.5TE-10
4.65E-10
4.66E-10
4.6CE-10
4.45E-1C

MG I
0.
T.97E-33
5.R0E=-27
4.4BE-21
4.12E~18
2.54F-16
2.95E~14
l.11E~-12
2.02E-11
9,09E~11
4.4CE~-10
L. 02E=-09
L. T1E-09
3.22E-09
5.31E-09
B.00E-09
9.8BE-09
1.22E-08
1.34F-C8
1.42E-08
1.4BE-08
1.51E-08
1.49E-08
l.45E-08
1.36E~08
1.30E-G8
l.24E-08
1.15E-08
1.05e-08

AL I

1.23E-10
1.1CE-D9
3.46E-09
1.176-08
2.25E-08
3.40E-08
5.63E-08
B.42E-08
1.17E-07
1.38E-07
1.63E-07
1. T6E-0D7
1.83E-07
L.89E-07
1.89E-07
1.B85E-07
1. 79E-07
1.68E-07
1.59E-07
1.51E-07
1.40E-07
1.2BE-07
l1.14E-07
1.05E-07
9.29E-08
B.4BE-08
T.8BE-0D8
T.C4E-08
6.23E-08

AL X1

0.

0.

0.

0‘

0.

0.
1.52E-38
3.04E-30
9.23E-24
1.67E-20
3.17E~17
1.43E-15
1.43E-14
2.05E-13
l.56E-12
T.78BE-12
LeTIE-1]
4.10E-11
6.31E-11
B.22E-11
1.12E-1C
1.42E-10
1.72E~10
1.9CE-10
2.07E-10
2.15%E-10
2.1BE-10
2.1BE-10
2.14E-10

MG IV

0.

0.
2.30F-33
2. 18E-25
2.21E-21
5. TSE-19
3.44E~16
4. 41E-14
2.0TE~-12
1.50E-11
1.15E-10
3.34E-10
6.44E-10
l.40GE-N9
2.5RE-D9
4.23E-09
5.45E-09
7.03E-09
T.95E-09
B.52E-09
9.12E-09
9. 44E-09
9. 46E-09
9.29E-09
B.B8E-N9
8.49E-09
B.15E-09
T.60E-09
T.0NE- 09

AL I1

B.B2E-17
5.60E-14
l.46E-12
4.00E-11
2.15E-10
6.02E-10
1.99E-09
5.03E-09
1.06E-08
l.56E-0D8
2-33E-08
2.87E-08
3.26E-08
3. 75e-08
4. 24E-0B
4.61E-08
4. TTE-08
4.B7E-08
4.85E-08
4.8GE-08
4.65E-08
4.43E-08
4.12E-08
3.8BE-DA
3.53e-08
3.2PE-08
3.09E-N8
2.81E-08
2. 53E-08

AL XI1
0.

0.

0.

C.

0.

0.

0.

0.

O.

0.

0.
L.93E-34
T.28E-30
1.28E=-24
l.16E-20
1.45E-17
5.32E-16
2.03E-14
l.29E-13
3.97E-13
l.46E-12
3.97E-12
B.B0E~12
La3dZE=11
1.99E-11
2+44E-11
2.76E-11
3.15E-11
3.64E-11
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AL XII1
Q.
G
0.
c.
Ga
C.
(VI
0.
0.
Ca
0.
3.41E-37
3.B2E-32
2.34E-26
5.38E-22
l.40E-18
7.3BE-17
4,CTE-15
3.10E-14
1.C7E-13
4.4TE-13
1.34E-12
3.20E-12
5.00E-12
7.87E-12
9.8TE-12
1.13E-11
1.21E-11
l.45E-11

51 X

C.

O

Ca

D

0.

0.
6.55E-36
2.6TE-28
2.43E-22
2.51E-19
2. ELE-16
G. B2E-15
B.4TE-14
l.C3E-12
b.BSE-12
3.13E-11
6.79E-11
‘labUE=10
2.24E-1C
2.86E-10
3.79E-10
4.E6TE-10
5.43E-10
5.BCE-10
6. 1CE-10
6. 16E-10
6s14E-10
6.00E-10
5.76E-10

P vl
O«
c.
Ge
Ca
9.54E-34
6436 E-29
2.15E-23
3.16E-19
5.83E~16
2.61E-14
1.23E-12
B.T1E-12
2.90E-11
1«17E~-10
3.44E-1C
8.13E-10
l.2€E-CS
1.58E-09
2.48E-L9
2.B84E-09
3.29E-09
3.64E-05
3.87E-09
3.94E~-09
3.592E-09
3.83E-C9
3. 74E-0CS
«S6E-CS
3434E-CS

Table 4: (Continued)

SI 1

1.55E~11
2.83E-10
1.20E-09
5.96E-09
1.35E-C8
2.26E-(8
4.17E~CB
6.T9E-0B
1.GLE-OT
1.24E-07
1.53E-07
1.69E-07
1.78E=-07
1.87€-C7
1.50E-C7
1.8BE-C7
1. 84E=CT
1. T4E~C7
1.66E-C7
1.55E-C7
L.4TE-C7
1.35E-07
l.21E=07
1.12E-07
9.9CE-C8
G.06E-C8B
B.43E-CE
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9.09E-12
1.10E-11
lL.3€E-11
1l.60E-11

CL IX

0.

0.

0.

e

0.

0.
3.74E-35
l.24E-27
9.29E-22
B.41E-19
8.12E-16
2.64E-14
2.19E-13
2.54E~12
l.66E-11
T«43E-11
L«6CE~10
3.51E-1C
5.25E-10
6.TO0E~10
B.B6E-10

1.05E-09 .

1.27TE-09
1.35E-09
1.42E-09
l.44E-C9
lL.43E-CS
l.4CE-CS
L.34E-C9

Sulfur, Clorine.

5 VI

Q.
1.45E-35
3.98E-29
1.15E~-22
2.03E-19
L.B4E-17
3.27E~15
l.66E-13
3.68E~12
1.78E-11
B.HEE-11
2.03E-10
3.4CE-10
6.38E-1C
1.08E-09
le72E~09
2.24E-09
2.96E-09
3.43E-09
3.74E-0C9
4.12E-09
44.37E-09
4.50E-09
4.50E-C9
4439E-09
4. 25E-09
4.11E-09
3.88E-09
3.0lE~-09

5 XVI

0.

0‘

C.

Oa

0.

Ua

Oe

0.

0.

0.

0.

0’

0.
4.26E-34
l.6lE-27
2.22E-22
B8.5TE~20
3.4TE-17
T«19t=16
4.52E-15
3.78E-14
1.92E-13
6.96E-13
l.35E-12
2.64E-12
3.72E-12
4. 57E-12
5. TAE-12
6. 86E-12

cL X

0.

0.

0‘

0.

0.

0.
7.T3E-39
2.83E-30
1.38E-23
3.22E-20
8.05E-17
4.23E-15
4.68E-14
T.58E-13
6.36E-12
3.46E-11
B.24E-11
2.00E~10
3.15E=10
4.15E-10
5.T1E~10
T.23E-10
B.63kE~1C
9.35E-10
9.9BE~10
1.02E-09
1.02E-09
1.00E-CS
9.68E~10

S Vit

n.

0.

0.

0.

0.
1:9TE-34
2.18E-27
h,38E-22
6.20E-18
T6TE-16
1.01E-113
1.20E~12
5.41C-12
3.13E-11
1.20E-10
3.54F-10
6.16E-10
1.08E-09
1.44E-09
1.T2E-09
2.0BE-C9
2.39E~-09
2.63E-09
2.72E-C9
2. T6E-09
2.T3E-09
2.69E-09
2.58E-09
2.44E-09

cL 1

T.39E~14
6.98E-12
T.10E-11
T.7T1E-1C
2.66E-09
5.76E-09
1.45E-08
3.04E-C8
5.66E-08
T.8TE-08
1.11E-07
1.33E-07
1. 47E-07
1.65E-07
L.TTE-OT7
1.83E-07
1.82E-07
1.7T8E-07
1.7T1E-07
1.66E-07
1.56E-07
1.44E-07
1.31E-07
1.21E-07
1.08E-07
9.96E-08
9.30E~-08
B.36E-08
T.b44E-0B

CL xI

0.

G.

0.

0.

0.

0.

0.
1.12E-33
6.6 1E-26
5.38E-22
4.T1E-18
4.60E-16
7+.37E-15
1.81E-13
2.0TE-12
1.43E-11
3.85E-11
1.06E-10
1.77TE-10
2.42E-10
3.48E-10
4.57E-10
5.62E-10
6.18E-10
6.7T1E-10
6.90E~10
6.96E-10
6.91E-10
6.7T1LE-10

S VIII
0.

0.

0.

0.

0.
10.COE-36§
1.62E=-30
2.45L-24
l.67E-19
4.55E-17
1.32E-14
2.35E-13
1.35E~12
1.04E-11
4.93E-11
1.72E~-10
3.25E-10
6.26E-10
B.T2E-10
1.0TE-09
l.34E-09
1.58E-09
1.78E-09
1.8TE-0S9
1.92E-09
1.92e-09
1.90E~-0D9
1.84E-09
1.75e-09

cL 11

6.59E-19
2.23E-15
1.35E-13
B.6LE~12
T-17E-11
2.62E-10
1.20E-09
3.93E~-0S
l.04E-08
1.73E-08
2.94E-08
3.87E-08
4.58E-08
5.54E-08
6.36E-08
6.97E~08
T.21E-08
7.3CE-08
T.21E-08
7.00E-08
6. T9E-08
6. 41E~08
5.92E-08
5.54E-08
5.01t-08
4.64E-08
4.35E-08
3.94E-08
3.54E-08

CL XII
0.

0.

0.

0.

0.

0.

0.
1.12E-36
5.53E-2
1.31E-2
3,39E-1S
5.T1E-17
1.27E-15
4.54E~-14
6.92E~-13
5.98E-12
1.80E-11
5.54E-11
9.84E-11
l.40E-10
2.09E-10
2.B4E-10
3.6CE-10
4. 02E-10
4e44E-10
4,60E-10
‘4.6 TE-10
4.6 T7E-10
4.5TE-10

S IX

0.

D.

0.

0'

0.

0.’
b.6HE-34
9.01E-27
3.39e-21
2.19E-18
L«51E=15
4.1TE-14
3.13E-13
3.24E-12
l.94E-11
8.10E-11
1.68E-10

3.56E~10"

5.21E-10
6. 56E-10
B.55E~10C
1. 04E~-09
1.20E-09
1.27E-09
l.33E-09
l.34E-09
1.33E-09
1. 30E-09
l. 24E-09

CL III

2. 10E-26
1.52E-20
1.36E-17
1.29E-14
4.21E-13
3.52E-12
4.18E-11
2.83E-10
1.326-09
2+92E-09
6.65E-09
1.02E-08
1.32E-08
l1.78E-08
2.23E-08
2.64E-08
2.84E-0A
3.01E-C8
3.06E-08
3.06E-08
3.00E-08
2.89E-08
2.7T1E-08
2.57TE-08
2.35E-08
2.20E~-08
2.07E-08
1.B9E-08
l. 71E-08

CL XIII
0.

0.

0.

O.

0.

0.

0.

0.
3.52E-30
2.56E-25
2.05E-20
6.13E-18
1.93E-16
1.03E~14
2.11E-13
2.31E-12
T.81E-12
2.T1E-11
5.13E-11
T BTE~LL
1.19E-10
1.67E-10C
2.17e-10
2.4TE~10
2.7T7E~10
2+.90E-10
2.96E-10
2.98E-10
2.94E~10

S X

0.

Dl

Ol

D.

C.

C.
2.18E-38
5.78E-30
2.21E-23
4,59E-20
1.02C~-16
5.01E-15
5.30E-14
8,09E-13
6. #AE-12
3.38E-11
TeB6E~-11
1.B6E-10
2.89F=10
3.78k~-10
5.14E-10
6. 46E-10
T+66F-10
B.27E~10
8.79E~-10
B8.93E-10
B.93E~-10
B.TRE~-10
B.46E-10

cL 1v

1.20E-32
B.14E-25
6.96E-21
6.36E-17
6.42E-15
1.06E-12
2.76E-12
3.39E-11
2.53E-10
T«11E-10
2.06E-09
3.56E-09
4.97E-09
T7.31E-09
9. 79E-09
1.22E-08
l.36E-08
1.49E-08
1.54E-08
1.56E-08
1.56E~08
1.52E-08
l.45E~-08
1.38E-D8
l1.2RE-08
1l.,20E-08
1. 14E-08
1.04E-08
9.46E-N9

CL XIv
0.

Oa

O.

[V

0.

0.

0.

0.
T.85E-33
2.42E-217
T.85E-22
4.64E-19
2.1BE-17
1.83E-15
5.29E~14
T«54E-13
2.91E-12
lL.16E-11
2.34E-11
3.60E-11
5.93E-11
B.6GE-11
l.1HE-10
1.37E~10
1.59E-10
1.70E-10
1. 76E-10
1.81E-10
1.B82E-10



CL av

0.

C.

O

0.

0.

0.

0.

Oa
b.62E-35
5.45E-29
4.73E-23
4,58E-20
2.89E-18
3.41E-16
1:2TE-14
2. 21E-13
9.43k-13
4415E-12
B.83E-12
l.40E~11
2.40E-11
3.64E-11
5.09E-11
6.CbE-11
T«23E-11
T. 89E-11
B8.29E-11
B.69E-11
B.EBE-11

A VI
0.
Ca
Ue
4.98E-31
«EEE-20
l.clE-22
5.00E-19
2.E65E-16
3.77E-14
4.tGE~-13
Heb2E-12
2.12E-11
4.068E-11
1.19£-10
2.53E-10
4,88E-10
T«UTE-10
1.07E-09
+34E-09
« S4E-CS
1.81E-CS
2+04E-CS
2.21E-U9
2.27E-CS
2.29E-CS
2.26E-09
2.22E-09
2.130-09
2.01E-09

A XVILI
Cs

O.

Ce

C.

Ca

Oe

Ue

0.

0.

U

0.

Ce

0.

[
9.C3E=32
2. BCE-25
5.11E=-22
9.81E-19
4 .44E-17
4a.46E-10
b.41E-15
4.EBE~ 14
2.44c-13
54 51E=13
1.29E-12
L.S8E-12
2+51E-12
3.47E-12
4.33E-12

Table 4: (Continued)
CL XVl cL xvIL AL
O 0. 3.42E-15
0. 0. B.1TE-13
U 0. 1.326-11
Q. 0. 2.2TE-10
Ce O 9.8HE-10
Ga 0. 2.46E-09
0. 0. 7.26E-09
0. Os 1.73E=-08
GCe 0. 3.5TE-08
s 0. 5.29E-08
Ge 0. 8.03E-08
0. U. 10 .00E-08
[ 0. 1.14E-07
T.41E-15 5.25E-37 1.33E-07
5.TUE-28 1.38E-29 1.47E-07
1.36E-22 8.60E-24 1.57E-07
6.90E=20 T7T.056-21 1.59£-07
3.6TE-1T 6.07E-18 1.57E-07
8.75E-16 1.E4E-16 1.53E-07
5.97E-15 1.45E-15 1.49E-07
5,49F-14 1.5BE-14 1.41E-07
2.996-13 9.75E-14 1.32t-07
1.156-12 4.14E-13 1.20E-07
2.29E-12 B.6TE-13 1.12E-0T7
4.62E-12 1.85E-12 1.00E-C7
6.61E-12 2.71E-12 9.23c-08
B.21E-12 3.426-12 B.64E-08
1.05E-11 4.47E-12 7.78E-08
1.26E-11 S5.44E-12 €.94E-08
A IX A X A XI
0. 0. 0.
G 0. 0.
Ci 0. 0.
G Oe 0.
C. Ga 0.
Cs 0. 0.
1.50E-36 0. 0.
1.33E-28 3.21E-31 5.04E-34
2.15E-22 3.36E-24 3.92E-26
2.84E-15 1.13E-20 3.63E-22
3.98E-16 4.09E=-17 3.02E-18
1.56E-14 2.57£-15 3.81E-16
1.44E-13 3.17C-14 6.40E=15
1.90E-12 5.82k-13 1.67TE-13
1.376-11 5.286-12 2.02E-12
6 60E-11 3.16E-11 1.46E-11
1.48E-10 7.82E-11 4,03E-11
3.38E-10 1.58E-10 1.13E-10
5.16E-10 3.18E-1C 1.93E-10
£.67E-1C 4.25E-10 2.66E-10
€.66E-10 5.93E-10 3.87E-10
1.12E-09 T.61E-10 5.12E-10
1.31E-09 9.18E-10 6.34E-10
1.41E-09 1.G0E-09 7.01E-10
1.49E-CY 1.C7E-09 T.64E-1C
1.51E-09 1.10E-0S T7.87E-1C
1.51£-09 1.10E-05 7.95E-10
1.496-09 1.C9E-09 7.91E-10
1.42E-CS 1.C5E-09 T.TCE=-10O
k1 K I K III
1.556-C9 1.63E-22 6.40E-29
1.54E-C9 T.73E-18 3.33E-22
1.69E-08 1.75E-15 T.91E-19
3.87E-08 4.21E-13 1.9BE-15
5.93E-08 6.80E-12 1.04E-13
7.74t-C8 3.70E-11 1.14E-12
1.07E-07 2.68E-1C 1.85E-11
1.39E-07 1.24E-C9 1.58BE-10
1.756-C7 4.36E-09 8.90E-10
1.59t-C7 B.41E-CS 2.19E-09
2.28E-CT7 l.tBC-08 5.58E-09
2.44E-C7 2.41E-08 9.09E-09
2.54E-07 3.02E-08 1.23C-08
2.63E-07 3.91E-08 1.75E-08
2.66E-07 4.75E-08 2.2BE-08
2.62E-07 5.47E-08 2.B0E-08
?2.55e-07 5.BLE-CAH 3.06E~-08
2.42E-07 6.06E-08 3.35E-08
2.30E-07 6.C9E-08 3.44E-08
2.20E-C7 6.C4E-CB 3,46E-08
2.05E-CT 5.88E-08 3.43E-CH
1.886-C7 5.61E-08 3.33E-08
1.69E-C7 5.23E~08 3.15E-08
1.56E-07 4%.93E-08 3.00E-08
1.38E-CT 4%.49E-08 2.76E-08
1.26E-C7 4.17E-08 2.58£-08
L.17E~-C7T 3.93E-08 2.44E-08
1.USE-07 3.57E-08 2.23E-CE@
9.33E-C8 3.21E-08 2.02E-08

& Y4 -

ATl
la13E-20
1.37E-16
1L.5TE-14
1.90€E-12
2+.19€E-11
9.T1E-11
5.57t=10
2.1BE-09
6.64E-09
1.19E-C8
2.21E-C8B
3.056-08
3.72E-C8
4.67E-CB
5.53E-08
6.22E-08
6.53E-08
6.T1E-08
6.69E-08
6 .60E-08
6.38E-08
6.06E-08
5.62E-C8
5,28E-08
4.,79E-C8
4.44E-C8B
4,1 BE-CB
3.79E-C8B
3.40E-CB

A XI1

0.

Ce

0.

Da

0.

0.

0.
1.12E-37
1.27E-28
4,56k-24
1.7¢E-19
3.64E-17
9.12E-16
3.75E-14
6e33E-13
5.94E-12
1.86C-11
5.97E=11
1.0B8E-10
1.5&E-1C
2.37E-1C
3.26E-10
4.16E-1C
4.608E-1C
5.15E-10
5.41E-10
5.50E-10
5.51E-10
5.41E-10

K IV

9.27E-3¢
T«BEE-27
2.39E=22
T.64C-18
l.42E-15
3.34E-14
L.29E-12
2.10E-11
1.94E-10
6.11L-10
1.98E-CS
3.64E-09
5.27E-C9
8.12E-09
1.12E-08
1.45E-0C¢8
1.64E£-08
1.83E-0C8
1.91E-08
1.95e-08
1.96-G8

1.92E-08 |

1.B4E-CH
1.T7E-CB
1.64E-C8
1.54E-C8
L.47t-C8
L.35E-08
1.22E-08

ATII

9.R0E=-27
9.92E-21
l.04E-17
1.15E-14
3.97E-13
3.42E-12
4.18E-11
2.8BE~10
1.37E-05
3.07E-GCS
7+11E-09
1.10E-08
l.44E-08
1.96E-08
2.47E-08
2.95E-08
3.19E~-08
3.40E-08
3.46E-C8
3.46E-C8B
3.41E-08
3.29E-08
3.09E-08
2.93E-08
2.69E-08
2.51E-08
2.37E-08
2.16E-08
1.95E-08

A XILI
0.

0.

C.

O«

0.

0.

O

C.
7.7CE-31
B.77E-26
1.09E-20
4.,03E-18
l.44E=16
B8.8BTE-15
2.03E-13
2.42E-12
B.5TE-12
3.11E-11
€.020-11
B.99E-11
1.43E-1C
2.040C-10
2.69E-10
3.07E-10
3.46E-10
3.64E-10
3.72E-10
3,76E-10
3.7T1E-10

K V

0.
1.B1E=-33
2.U1E-27
2.38E-21
2.71E-18
1.91E-1¢&
2.61E-14
l.llE-12
2.18E-11
1.00E-10
4,78C-1C
1.06E-0S
1. THE-09
3.07E-09
4, 75E-09
6.68E-0%
T.91E-09
9.29E-09
9.97E-09
1.03E-08
1.06E-08
1.076-08
1.74E=-C8B
1. 00E-08
9.44E-05
B.74E-C9
8.53E-09
T.89E-09
7T.21E-09

Clorine, Argon, Potassium,

ALV

2.956-35
1.57t-2¢6
3,79e-22
9.68C-18
1.63E-15
3.63E-14
1.33E-12
2.08E-11
1.88E-10
S.81E-10
1.85E-09
3.35E-09
4.A2E-09
T«34E-09
1.01E-08
1.29E-08
1.45E-08
1.61E-08
1.68E-08
1.71E-08
1.726-08
1.6RE-08
1.61E-C8
1.54E-08
1.43E-08
1.34£-08
1.28E-08
1.17E-08
1.06E-08

A XLV

0.

0.

0.

0.

0.

O.

0.

0.
3,52E-33
1.33E-27
5.60E-22
3.84E-19
1.99E-17
1.8RE-15
5.95E-14
9.13E-13
3.6TE-12
1.52E-11
3.13e-11
4.8TE-11
B.14E-11
1.20E-10
1.63E-10
1.89E-10
2.18E-10
2.31E-10
2.+38E~-10
2.42E-10
2.40E-10C

K vi

0.
8.11E-39
1.61E-31
J4ll-24
1.65E-20
2.7RE-18
1.03E-15
9.45E-14
3.43E-12
2.15E-11
1.41E-1C
3.70E-10
6.67E-10
1.33E-09
2.25E-09
3.40F-09
4419 E-U9
5.14E~09
5.65E-09
5.94FE-0S
6.22E-09
6.33E-0S
6.25E-09
6+10E-09
5.78E-09
5.51E-09
5.27E-09
4,90E-09
4 .,50E-09

AV

0.
Z2.16E-31
6. BSE-286
2.34E-20
le4t=17
7. 00E-16
be32E-14
1.99E-12
3.11E-11
1.28E-10
5.43E-10
l.14E-09
1.B0E-09
3.06E-09
4.59E-0S
6.29E-09
T.35E-09
B.50E-09
9.C&E-09
9.35E-09
9.55E-09
9.52E-09
9.23E-09
B.91E-09
B.34E~D9
7.8BE-09
7.51E-09
6.94E-09
6+ 33E-0S

A XV

0.

0.

0.

0.

O.

Da

0.

0.
5.52E-36
9.79E-30
1.83E-23
2.60E-20
2.07E-18
3.18E-16
l.44E-14
2.93E-13
1.35E-12
6. 44E-12
1.43E-11
2.326-11
4.09F-11
6.30F-11
8.88E-11
1.06E-10
1.256-10
1.36E-1C
1.42E-10
1.4B8E-10
1.5CE-1C

K VII

0.

0.

T+ LTE-36
3.05€6-27
b.65E-23
2.79E-2C
3.0CE-17
6.27E-15
4ot 4E=13
3.94E-12
3.68E-11
1.16E-10
2.34E-10
5.29E=10
9.91kE-19
1.63E-09
2.1CE-09
2.6SE-08
3.03E-09
3.24E-06
3. 4€E-CS
3.58E-09
3.58E-09
3.53F-09
3.37E-09
3.23E-09
3.11E-09
2.90E-09
2.6BE-09

A VI

C.

1. 72E-36
7.90E-30
3.RTE-23
9414E-20
1.01E-17
2+38BE-15
1.58E-13
4.52E-12
2&535'[‘
1.48E-10
3.6TE-10
6.39E-10
1.22E-09
2.00E-09
2.S6E-09
3.60E-09
4.34E-09
4, T4FE-09
4. 96E-09
5. 16E-09
5.22E-09
5. 14E-09
5.00E-09
4,T2E-09
4.49E-09
4. 30E-09
3.99E-09
3.66E-09

A XVI

0.

0.

0.

[V

0.

0.

0.

0.
3.60E-38
1.82€-31
9,7T5E-25
2.34E-21
2.56E-19
5.63E-17
3.35E-15
B.42E-14
4433E-13
2.29E-12
Sa3TE-12
9.04E-12
1.66E-11
2.64E-11
3.B4E-11
4.6TE-11
5.7T1E-11
6.31E-11
ba69E-11
T«10E-11
T.332E-11

K VILI
0.

0.

0.
1.55€6-32
Te26E=-27
1.BT7E-23
1.54E-19
1.39E-16
2+.90E-14
4.33E-13
6.T1E-12
ZoT1E~11
6.33E-11
1.71E-10
3.T0E-10
7.02E-10
9.93E-10
1.45E-09
1.77E-09
2.COE-09
2.31E-09
2 .56E-09
2. T4E-09
2.B0E-09
2.81E-09
2. T16k-09
2. 1CE-09
2.55E-09
2. 44E-09

AVII

0.

0.
3.HLE-3T
5.24E-28
2.01E=-23
l.15E-20
1.70E-17
4.23FE=-15
3.24E-13
2.92E-12
2.T2E-11
8. 50E-11
1.70E-10
3.B5FE-10
7.32E-10
l.25E=09
1.68F-09
2.290-09
2. T1E-09
3.00E-N9
3.36E-09
3.63E-09
3. 79E-09
3.82E -09
3.77E=-09
3.6TE-09
3.57e-09
3.39F-09
3.17E-09

A XVII
0.

0.

C.

0.

0.

0.

D.

C.

0.

0.

c.

C.

0.
7.91E-38
4,39E-30
4.92E-24
5.40E-21
6.23E-18
2. 19E-16
1.BBE-15
2.27E-14
1.51E-13
6. R2ZE-13
1.47E-12
1, 23E-12
4. B3E-12
be15E-12
8.13E-12
9.99E-12

K 1x

0.

Ce

O.
5.51E-36
1.48E-29
1.09E-25
2.99E-21
b.63E-18
2.80E~-15
5.94E-14
1.31E-12
b.33E-12
1.65E-11
5.08E-11
1.23E-10
2. 65E-10
4.07E-10
6.59E-10
8.59E-10
1.02E-09
1.24E-09
1.44E-09
1.6GE=09
1, 67E-09
1. 72E-09
1. T1E-0N9
1.69E-09
1. 64E-09
1.56F-09
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0.

Q.

U.

0.

c.

0.

0.

2.86E-32
6. E6E-25
3.50E-21
1.90E-17
l.46E-15
2.03E-14
4,27E-13
4.,37E-12
2.79E-11
7T.21E-11
1.5CE~-10
3.13E-10
4.24E-10
6.02E~-10
7.83E-10
9.54E-10
1.C5E-09
1.13E-09
l.16E-09
1.17E-09
1. 16E-09
1.12E-0%

Ca 1

2. GBE-10
1.SCE-09
5. 52E-09
l.51E-08
3.51E-08
5.11E-08
T.58E-08
l.14E-07
L.52E-GT
L.77E-07
2.0BE-07
2ee5E-CT
2435E-C1
2.45E-C7
2.49E-C7
20 4TE-0T
2.42E-C7
2.30E-07
2.19E-07
2.10E-07
1.96E-07
1.80E-0G7
l.&2E-CT
1.5CE-CT
1.33E-C7
1.22E-07
lo14E-C7
l.C2E-C7?
9.C3E-08

Ca xl
0.
0.
O
0.
O«
0.
C.
3.13E-36
l.41E-27
3.13E-23
«25E-19
1.18E-16
2.55E-15
B.BBE-14%
l.33E-12
l.15E~11
3.46E~11
1.07E-10
1.91E~10
2.71kE-10
4.CBE-10
5.55E-10
TeC3E~10
T.87E-1C
8. 7CE-10
S«.C4E-1C
S«17E-10
9.18E-10
B+ 9BE~10

Table 4: (Continued)

K XI K x11 K X111
G 0. 0.

Ce 0. D

U. 0. 0.

0. 0. 0.

B ' 0.

G‘ ﬂl 0.

0. 0. 0.
4,26E-35 4.57E-38 0.
TaB83E-2T T.l4E-29 1.47E-31
1.11E=22 2.96E-24 2.66E-26
1.68E-18 1.32E-15 5.20E-21
2.17E-16 2.95E-17 2.41E-18
4.11E-15 T.77E-16 9.84E-17
1.24E=-13 3.41E-14 T.0TE-15
1.66E-12 6.10E-13 1.82E-13
1.31E-11 6.0GlE-12 2.37E-12
3.78E-11 1.93E-11 B8.7BE-12
lellE=10 &6.39E=11 3.33E=11
1.S4E-1C 1.18E-10 6.60E-11
2.71E-10 1.71E-10 1.00E-10
4.01E-10 2.64E-10 1.62E-10
5.39E-10 3.66E-10 2.34E-10
6.T4E-10 4.TLE-10 3.11E-10C
7.50E-10 5.31E-10 3.57E-10
£.23E=10 5.52E-10 4.06E-10
8.52E-10 6.18E-10 4.28E-10
B8.62E-10 6.29E-10 4.39E-10
E.6CE-10 6.32E-10 4.45E-10
8.4C0E-10 6.21E-10 4.40€E-10
CA L1 ca 111 CA IV
1.31E-13 2.78E-31 1.56E-38
8.21E-12 B8.75E-24 1.05E-28
6.68E-11 5.11E-20 B8.98E-24
5.63E~10 3.16k-16 B,.10E-19
1.67TE-09 2.5BE-14 2.53E-16
3.25E-09 3.72E-13 8.16E-15
7.10E-C9 8.16E-12 4.50E-13
1.32E-C8  8.74E-11 9.62£-12
2+27E-CB 5.BBE-10 1.11E-10
3.07E-C8 1.58E-09 3.92E-10
4.32E-C8 4.42E-09 1.44E-09
Le2lE-CB8 T.55E-09 2.H3E-09
5.88E-C8 1.C56-08 4.28E-09
6.TTE-C8 1.55E-08 6.97E-09
7«51E~-08 2.09E-08 1.01E-08
B.05E-08 2.63E-08 1.36E-08
8.25E-08 2.93E-08 1.57E-08
B.27E-C8 3.22t-08 1.8Cc-C8
B.14E-08 3.34E~C8 1.91E-08
7.976-08 3.39E-08 1.96E~08
7.62E-CB 3.368E-C8 1.99E-08
7.18BE-C8 3.30E-C8 1.97E-08
€.61E-C8 3.14E-C8 1.90E-08
6.1BE~-C8 2.99E-08 1.B3E-08
5.58E-C8 2.76E-08 1.T71E-08
5.16E-08 2.59E-08 1.61E-08
4.B4E-CB 2.45E-08 1.53C-08
4.39E-08 2.25E-08 1l.41E-08
3.93E-08 2.04E-C8 1.28E-08
CA XII CA XIII  CA XIV
Cc 0. GI

C. . 0.

0. 0. 0.

0. 0. 0.

Ce O« 0.

(v C. 0.

0. Ce 0.
3.19E-39 0. 0.
1.26E-29 T.79E-32 1.16E-34
B.2TE-25 Ll.65E-26 1.17E-28
5,76E-20 3.78E-21 1.27E-22
1.61E-17 1.91E-18 1.40E=19
4.84E-16 B8.23E-17 9.5TE-l8
2.47E-14 6.35E-15 1.24E-15
4.96E-13 1.73E-13 5.00E-14
5.36E-12 2.39E-12 9.25E-13
1.81E-11 S.CSE-12 4.0BE-12
6.26E-11 3.56E-11 1.86E-11
1.18E-10 7.17E-11 4.02E-11
1.756-10 1.1CE-10 6.45E-11
2.T4E-10 1.8CE-10 1.12E-10
3.86E-10 2.63E-10 L1.69E-10
5.C2E-10 3.52E-10 2.35E-10
5.70E-10 4.06E-10 2.76E-10
6.41E-10 4.64E-10 3.21E-10
6.T1E-10 4.90E-10 3.43E-10
6.85E-10 5.03E-10 3.54E-1C
6.91E-10 5.11E-10 3.63E-10
6.800-10 5.07E-10 3.62E-10

K XIV

DQ

0.

0.

0.

0.

0.

G.

0.
6.93E-34
4.25E-28
2.84E-22
2.45E-19
145E~-17
1.60E~15
5 .69E-14
9.5TE-13
4.02E-12
1.T4E-11
3.68E-11
5.81E~-11
9.87E-11
1.48E~-10
2.03E-10
2.36E-10
2.7T3E-10
2.91E-10
3.00E-10
3.06E~-10
3.05E-10

LAV
0.
6.96E-34
1.05E-27
l.66E-21
2.170-18
l.65E-16
2.42E-14
1.08E=-12
2:21E-11
1.04E-10
5.07E-10
1+15E~-C9
1.85E-09
3.3BE-09
5.28E-09
T.5CE-CS
B.S2E-CS
1.05E-08
1.13E-08
lL.18E-08
1.22E-08
1.22E-08
l.19E-08
l.15E-C8
1.09E-08
1.03E-C8
9.82E-C9
9.1CE-CS
B.32E-09

CA XV

0.

0.

0.

0.

O.

0.

C.

0.

4 .20E-37
1.53E-30
6.10E~24
1.2Sk~20
1.31E~18
2.6BE-16
1.51E~14
3.66E-13
1.85E-12
9.63E-12
2.24E-11
3.74E-11
6.81E-11
1.07E~10
l.54E-1C
1.84E-10
2.18E~1C
2.35E-1C
2.44E-10
2.52E-1C
2.53E-10

Potassium, Calcium.

K XV

G.

0.

0.

0.

c.

0.

0.

0.
2.29E-36
5.0TE-30
1.25E-23
2.08E-20
1.84E-18
3.19E-16
1.60E~-14
3.52E-13
L.69E~12
B.41E-12
l.91E-11
3.14E-11
S5.61E-11
B.7T4E-11
1.24E-10
l.47E-10
l.73E-10
1.86E-10
1.93E~10
1.99e-10
1.9%E~-10

CA VI

O

0.
2.27E-33
2.14E-25
2.19E-21
5.T3E-19
3.51E~16
4.63E-14
2.21E-12
1.59E-11
1.20E-10
3.36E-10
6.31E-10
1.31E-09
2431E-09
3.61E-09
4.51E-09
5.62E-09
6.23E-09
6.59E-09
6.96E-09
T.12E-09
1.0TE-QS
6.92E-C9
6. 58E-09
6.2BE-09
6. 02E~09
5.61E-09
5.16E-09

CA XVI
0.

0.

c.

0.

0.

0.

0.

0.

0.
l.36E-32
2.21E-25
F.48E-22
l.4BE-19
4.94E-17
4.04E-15
1.31E-13
T«.63E-13
4.60E-12
1.15E-11
2.02E-11
3.87E-11
E.36E-11
G.41E-11
l.14E~10
1.38E~10
1.51E-10
1.58E-1C
l.64E-10
lL.66E-10

K XV1

0.

0.

0.

0.

0!

0.

0.

0.
2.31E-39
2.69E-32
3.326-25
1.21E-21
1.70E-18
4.98E-17
3.67E-15
1.09E-13
6.11E-13
3.52E-12
8.63E-12
1.49E-11
2.81E-11
4.57e-11
6.73E-11
8.19€-11
9.96E~11
1.09€-10
1.15E-10
1.21E-10
1.24E-10

Ca vil
0.
B.22E-38
1.85H28
9.18E-24
6.24E-21
l-14E-17
3.4BE-15
3.23E-13
3.26E-12
3.4TE-11
l1.16E-10
2.43E-10
5.76E-10
1.12E-09
1.B9E-09
2.46E-09
3.21E-09
3.64E-09
3.91E-09
4.21E-09
4.37E-09
4.40E-09
4.34E-09
4417E-09
4.00E-09
3.85E-09
3.60E-09
3.33E-09

CA XvII
0.

0.

0‘

0.

0.

O.

00

0.

0.
5.58E-35
5.00E-27
4.92(-23
1.25E-20
T-26E~18
B.94E~-16
3.96E-14
2.71E-13
1.92€E-12
5.20E-12
9.56E-12
1.94E-11
3.34E-11
5.14E-11
6.40E-11
T.99E-11
B.90E~11
9.46E-11
1.01E-10
1.04E-10

K XVII
('

00

0.

G-

0.

De.

0.

0.

U‘
4.36E-34
l.61E-26
l.02E-22
1. 9SE-2C
B.53E-18
B.37E-16
3.10E~14
l.94E-13
l.25E-12
3.25E-12
S5.B8lE-12
lel&E-11
1.92E-11
2.92E-11
3.63E-11
4.54E-11
5.09E-11
S.44E-11
S.84E-11
6,09E-11

CA VIII
0.

(VI

0.
B.83E-32
2.34E-26
4. 308E-23
2+62E-19
1. 98E-16
3. 85E-14%
5.69E-13
R.90E-12
3.63E~11
B.5BE-11
2.33E-10
5.03E-10
9.2BE-10
1.27E-09
1.73E-09
2.02E-09
2.20E-09
2.41E-09
2.55E-09
2.60E-09
2.59E-09
2.51E-09
2.42E-09
2.34E-09
2.20E-09
2.04E-09

CA XVIII
0.

0.

O

0.

Ou

D.

0.

OQ

0.

T«45E-37
2.14E-28
3.7TBE-24
1.36E-21
1.18E-18
1.97E~-16
1.10E~-14
B.50E-14
6., TTE-13
1.95E-12
3.72E-12
T.88E-12
1.40E-11
2.23E-11
2.B4E-11
3.64E-11
4.13E~11
4.46E~11
4.84E-11
5.10E-11

K XVIII
0. '
0.

0.

0.

0.

0‘

0.

0.

0.

0.

0.

0a

OC

0.
2.62E-32
1. 50E~-25
3.T4E-22
9.78E-19
5.17E-17
5.70E~16
9.11E~-15
Te51E-14
4. 01E-13
9.43E-13
2.26E~12
3.53E-12
4.63E-12
6.32E-12
T.98E~12

CA IX

o.

D.

0.
l.26E-37
9.98E-31
L.4l1E-26
8.10E-22
3.15E-18
2.05E-15
5¢41lE-14
l.49E-12
B.01E-12
2.23E~-11
T.34E-11
1.84E~-10
3.93E~-10
5.91E-10
9.19E-10
1.17E-09
1.35E-09
l.61E-09
1.84E-09
2.02E-09
2,09E-09
2.13E-09
2.11E-09
2.0BE-09
2.01E-09
l.S0E-C9

CA XIX
0.

0.

O.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.
l.19E-34
3.86E-27
2.28E-23
le4lE-19
l.15E-17
1.65E-16
3.55E-15
3.67E-14
2.34E-13
6.02E-13
1.58E-12
2.59E-12
3.49E-12
4.54E-12
6.40E-12

K XIX

{].

0.

0.

0.

0.

0.

0.

0.

0.

C.

0.

De

0.

0.
4,53E- 134
T.64E-27
3,26E-23
le46E~-19
1.01E-17
1.31E-16
2.53E-15
2.40E=-14
l.43E-13
3.56E-13
5.02E-13
1.45E-12
1.94E-12
2.70E-12
3.47E~12

CA X

O.

0.

0.

0.
l.64E-33
6.9TE-29
l.4lE-23
l.41E-19
1.91E-16
T.29E-15
2.90E-13
l.BHEE—-12
5.86C-12
2.2CE-11
6. 19E-11
l1.4BE-10
2.41E-10
4.17E-10
5.66E-10
6.88E-10
B.6BE-10
1.04E-09
l. 1SE-0S
l.26E-09
1.32E-09
1.33E-09
1.32E-09
l. 29E-09
l.24E-09

CA XX

0.

0.

0.

0.

0.

0-

Oa

0.

O.

0.

0.

0.

00

0.
1.T4E-36
1.75E-248
1.82E-24
2.00E-20
2.17E-18
3.68E-17
9.65E-16
l.16E-14
B.28E-14
2.26FE-13
6.30E-13
l.N&6E-12
l.46E-12
2.12E-12
2.79E-12
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Fluorine
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Aluminum
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Fig. 39

Phosphorus
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Sulfur
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Fig. 41

Chlorine
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Fig. 42
Argon
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