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Abstract

We present the improved screening constants, with which the a2tomic energy levels
for the finite temperature materials are obtained by the screened-Hydrogen model.
The improved screening constants are obtained for each of 34 materials. Each screen-
ing constants has the temperature dependence in order to realize the better repro-
ducibility of the Hartree-Fock-Slater (HFS) energy levels. The improved screening
consiants provide the better results compared with More’s screening constants: the
improvement from the results by More’s screening comstants is about 40% for » = 1

and about 20% for = = 2, in average over 34 materials. Here n is the principal quan-

tum number.
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1. Introduction

The Hartree-Fock-Slater(HFS) model is used widely in order to obtain the atomic
energy levels for the finite temperature materials. However the HFS computation needs
a long CPU time. On the other hand, the screening constants are used in the screened-
Hydrogen energy level equation®®, which is solved faster numerically. The differences
between the HFS energy levels and those by using More’s screening constants®® are about
several tens eV to a few keV for n = 1 and 2 depending on the material and the material
state, that is the density and temperature. Here n is the principal quantum number. Qur
aim in this paper is to rednce the gap between the two models by improving the More’s
screening constants. Recently R.Marchand et. al.” presented the analytical expressions
for the screening constants, and P.Blottian ef. al®. improved More’s screening constants
by fitting the exsisting data in the non-relativistic case. In this paper we presented the
screening constants for each materials in order to improve the screening constants more.
When we improved the screening constants for each of 34 materials as shown in Table
3, we introduced the eleciron temperature dependency of the screening constants for the
specified material in order to realize the betier reproducibility of the HFS atomic energy

levels.

2. Computational Method



The relativistic energy level employed in the screened-Hydrogen model is as follows:
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where o is the fine-structure constant, g, the effective nuclear charge, AE the potential

€= —511x10% (41 + -1 —AE  [eV], (1)

lowering energy**(AE = ze?/\, where z = z,. — Ynre® P,, A = maz(Ap,r,), Ap is the
Debye length, », = (3/47xN )% and N is the ion number density), and & the quantum

number & averaged over the electron population:
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In the paper we use the following expression for the effective nuclear charge

Gn = Zne — z TnmPm (3)
m=1

where z,,. is the nmuclear charge. Here nmaz is the upper limit of principal quantum number
and is 10. The population P, is the total number of electrons at the principal quantum
number m: P,, = 3; Pni. The screening constant ¢, represents the ratio with which the

electrons at n are screened by the electrons at m. Table 1 shows More’s screening constants
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The difference between o4 and the improved screening constant is denoted by

Ab6,m. In the improvement procedure we compute Ao, for each material.

Opm = afn + Aopm . (4}
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The difference X between the effective charge by eq.{3) and the HFS one is

X = |zZnc — Z anmPfFS QEFS . (5)

m=1
Here ¢Z/¥% is obtained from eq.(1) by using €Z¥° instead of €,. Here ¢¥¥* and PHFS
are obtained by the HFS computation!. The computations for Relativistic Hartree-Fock-
Slater model with the central-field approximation and the Fermi Statistics were performed
in order to obtain PZFY and e¥¥%; we employed the computational method presented by
Rozsnyai'. In order to obtain Ac,,,, we employ the least square method; the total of the
differences between the right and left hand sides in eq.(6) for the specified plasma density

and temperature are minimized.
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where

= Zpe E - q:.

m=1

Here the superscript i is used to distinguish the plasma state in the specified material. The




set of linear equations obtained is as follows:

(P2 [PP] [PP] ... [PiPyo) A,y [P,Y]
[P,P;] [PZ [PuPs] ... [P:Pi] Aoz | | [PY] )
[P]_:Plg] [Pz.'P]_o] [P;;,;Pm] . .-. [P;ZD] AO-',AD [P]_;JY]

where

[P12]=Z_P1£2 t [P1P2]=ZP:1); 1 [PIY]=Zf’fY£.

k2
From the physically consistent point of view, the new screening constants should be remain

less than or equal 1. In order to keep this feature easily, we modified Sy to S which is

10
S=5+ 3 4nlAd?, . (9)

m=1
Here, A,, is an adjustable constant which is chosen appropriately. The equations modified

by using S are

[P12] -+ A]_ [Plpz] [P1P3] [ [P1P1g] Aa‘nl [P;lY]
[Png] [P22] + Az [P2P3] e [PZP]_Q] Acr,,g [PgY]

: : : - : : - : - (10)
[P1Pro] [P,Pw] [PsPro] -.- [Phl+ Aw A AT [ProY]

In egs. (10) the populations P, and e,, which are used in the effective charge ¢, and Y,

are obtained by the HFS computation®.

3. Screening constants for n=1 and 2
The values of More’s screening constants approach to 1 with the increase in n. If

the screening constants are allowed to be larger than 1, the HFS energy levels can be
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reproduced better . However, it is unreasonable from the physycally consistent point of
view. In addition, the discrepancy between the HFS and screened-Hydrogen enecgy levels
with More’s screening constants can not be disregarded for » = 1 and 2. For example, the
differences averaged over the plasma states are about 100eV for Al and about 1keV for Pb
for n =1 and 2. Therefore we limited ourselves to improve o,.,, for n =1 and 2 .

When we improved More’s screen constants, we introduced the temperature depen-
dence of oy, for the specified material in order to realize the better reproducibility of the
HFS atomic energy levels. We obtained the screening constants o, at T < Tj and o
at T > T5. Here, T; is the boundary temperature and depends on the material. The
improved screening constants for 34 materials are shown in Tables 2.1-2.34 for n = 1 and
2. The new screening constants can be used in the region of 10eV < T < 100keV and
105 < density/solid density < 100. In Figs. 1-4 we also present the atomic energy levels ¢,,

for several materials. In order to evaluate the results by the new screening constants, we

introduce the improvement factor R,,:

NGHHFS _ imew
Ro(%) = (1 _ g lf';ms ?’;‘fml) x100 (n=1o0r2) , (11)
: [En — €n

where the superscript ¢ is used to distinguish the plasma state in the specified material,
€¢4HF7 is the energy level by the HFS model, é*°7¢ one by using More’s screening constants,
and € one by using the improved screeming constants. By using R,, we can find the
improvement ratio. When R, approaches to 100%, it means € approaches to S,
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Table 3 shows R, averaged over the plasma states for 34 materials. It shows that the
improved screening constants reproduce the HFS energy levels better than More’s one by
38.9% for n = 1 and 18.3% for n=2, in average. For the high-Z materials the improvement
ratio becomes large. Equations (1)-(3) associating with the screening constants are coupled

with the rate equations for the population P, in order {o obtain the self-consistent P,,.

4. Conclusions

In this paper, we presented the improved screening constants in order to repr-oduce
the HFS atomic energy levels well for the finite temperature materials. The new screening
constants were obtained for 34 materials shown in Table 2. These constants reproduce the

HFS energy levels better than More’s ones by about 40% for » = 1 and about 20% for
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Table captions
Table 1. More’s screening constants employed in the screened hydrogen model.

Table 2.1-34. Improved screening constants for 34 materials in n = 1 and n = 2. We
introduced the electron temperature dependency in order to realize the better reproducibil-
ity of the HFS energy levels.

Table 3. Improvement factor R of the improved screening constants by Eqs.(11). The
improvement factor R is averaged over the plasma states. When R approaches to 100% |,

it means that the energy level by using the improved screening constants approaches the
HFS one.



Table 1 : More’s screening constants employed by the screened-Hydrogen model

- 1 2 3 4 5 6 7 8 9 10
11.3125 9380 .9840 .9954 .9970 .9970 .9990 .9999 .9999 1.000
21.2345 .6038 .9040 .9722 .9979 .9880 .9300 .9990 .9990 1.000
31.1093 .4018 .6800 .9155 .9796 .9820 .9860 .9900 .9920 1.000
4|.0622 .2430 .5150 .7100 .9200 .9600 .9750 .9830 .9860 .990
5|.0399 .1597 .3527 .5888 .7320 .8300 .9000 .9500 .9700 .980
6 ].0277 .1098 .2455 .4267 .5764 .7248 .8300 .9000 .9500 .970
71.0204 .0808 .1811 .3184 .4592 .6098 .7374 .8300 .9000 .950
8 |.0156 .0624 .1392 .2457 3711 .5062 .6355 .7441 .8300 .900
90123 .0493 .1102 .1948 .2994 4222 5444 6558 .7553 .830

10 | .0100 .0400 .0900 .1584 .2450 .3492 4655 5760 .6723 .765




Table 2.1 : ITmproved screening constants for H

Temperatare | ,, ™ 1 2 3 4 5 6 7 8 9 10
T < 100eV 1 -4538 .2348 .1093 .0623 .0399 .0277 .0204 .0i56 .0123 .0100
2 9945 6178 4051 .2438 .1597 .1098 .0808 0624 .0493 .0400
T > 100eV 1 4538 .2348 .1093 .0623 .0399 .0277 .0204 .0156 .0123 .0100
2 9945 6178 4051 .2438 1597 .1098 .0808 .0624 .0492 .0400
Table 2.2 : Improved screening constants for Li
Temperature | , ™ 1 2 3 4 5 6 7 8 9 10
T <100V 1 4310 .2233 .1094 .0641 .0413 0279 .0205 0156 .0i23 .0100
2 9910  .6068 4028 .2433 .1599 .1098 .0808 .0624 .0493 .0400
T > 100eV 1 .6188 .103¢ .098F .0665 .0419 .028% .02I3 .0156 .0l23 0100
2 9885  .6087 4018 .2430 .1597 .1098 .0808 .0624 .0493 .0400
Table 2.3 : Improved screening constants for C
Temperatare | , ™ 1 2 3 4 5 6 7 8 9 10
T < 3V 1 6372 1215 .1215 .0622 .0399 .0277 .0204 .0156 .0123 .0100
2 1.000 .6363 .4024 .2430 .1597 .1098 .0808 .0624 .0493 .0400
T > 3eV 1 3734 2072 .1088 .0395 .0395 .0351 .0206 .0156 .0123 0100
2 8344 .8344 .3680 .2270 .1510 .1081 0808 .06824 .0493 .0400
Table 2.4 : Improved screening constants for N
Temperature { , ™ 1 2 3 4 5 6 7 8 9 10
T <10V 1 4858 1777 0872 .0425 .0323 .0164 .0164 0139 .0103 .0100
2 1.000 6321 .4037 .243¢4 .1599 .1098 .0809 .0824 .0493 .0400
T > 10eV 1 3896 .2541 .1014 .0791 .0451 .0286 .0178 .0137 .0i00 .0100
2 9254 9254 4029 .2380 .1553 .1052 .0781 .0614 .0480 .0400
Table 2.5 : Improved screening constants for O
Temperature | ™ 1 2 3 4 5 6 7 8 9 10
T < 10eV 1 8319 .1250 .1256 .0659 .0402 .0277 0204 .0156 .0123 0100
2 1.000 .615% 4027 .2432 .1587 .1098 .0808 .0624 .0493 .0400
T > 10eV 1 -3814  .2274 1031 0615 0502 .0387 .02290 .0146 .D0%4 0094
2 -8828 7951 4559 .2654 .1468 .1326 .0874 .0573 .0378 .0378




Table 2.6 : Improved screening constants for Ne

Temperature b 1 2 3 4 5 6 7 8 9 10
T < 100eV 1 4001 2099 1097 .0427 0185 .00%0 0090 .0069 .0065 .0056
2 89487 .7440 3705 .1532 .0857 .0482 .0482 .0394 03483 .0300
T > 100eV 1 6203 .2064 .0810 0247 .0247 0235 .0197 .0152 .0123 .0101
2 1.000 .6299 .4048 .2436 .1599 .1099 .0808 .0624 .0493 .0400
Table 2.7 : Improved screening constants for Na
Temperature b 1 2 3 4 5 € 7 8 9 10
T < 60eV 1 L6831 .1250 .1011 .0543 .0341 .0184 .0129 .0121 .0073 .0073
2 1.000 .6540 .4046 2438 .1600 .1099 .0808 .0624 .0493 .0400
T > 60eV 1 4843 .2684 06607 .0187 .0185 .0149 .0149 .0123 .0095 .0OS7
2 1.000 .6380 .4049 .2434 .1598 .1098 .0808 .0624 .0493 .0400
Table 2.8 : Improved screening constants for Mg
Temperature i i 2 3 4 5 6 7 8 9 10
T < 30V 1 8183 .9838 .0838 .0798 .0574 .0332 .0204 .0156 .0123 .0100
2 1.000 .7008 .4021 .2445 .1609 .1102 .0808 .0624 .0493 .0400
T > 30eV 1 3884 2712 .0876 .0876 .0521 .0362 .0247 .6151 .0115 .00B6
2 9252 9252 .3931 .2393 .1579 1081 .0793 .0614 0484 .0394
Table 2.9 : Improved screening constants for Al
Temperature ™ 1 2 3 4 5 6 7 8 9 i0
T < 30eV 1 0898 .0295 0295 .0293 .0282 .0220 .0218 .0170 .0124 .0100
2 9870 .6521 .3829 .2424 1596 .1098 .0808 .0624 .0493 .04G0
T > 30eV 1 3824 2611 0681 .0645 .0630 .0487 .0450 .0366 6227 .0160
2 9788 9465 .2548 .0860 .0724 .0351 .0226 .0032 .0020 .0090
Table 2.10 : Improved screening constants for Si
Temperatuare b 1 2 3 4 B 6 7 8 9 10
T < 30eV 1 0898 .0295 0295 .0203 .0282 .0220 .0218 .0170 .0124 G100
2 9870 .6521 .3829 .2424 1596 .1098 .0808 .0624 .0493 .0400
T > 30eV 1 3824 .2611 .0681 .06845 .0630 .0487 0450 .0366 .0227 .G100
2 9788 .9465 .2548 .0880 .0724 .0351 .0226 .0032 .0020 .009C




Table 2.11 : Improved screening constants for P

Temperature i 2 3 4 5 6 7 8 9 10
T < 10eV 1 3051 2048 .0624 .0624 .0400 0277 0204 .0156 .0123 .0100
2 9449 6312 .2449 .2449 1599 .1098 .0808 .0624 .0493 .0400
T>10eV 1 {.3716 .2466 .0495 .0325 .027% .0218 .0218 .0I78 .0150 .0117
2 .8380 .8380 .3086 .2064 .141% .0984 .0T80 .0621 .0492 .0402
Table 2.12 : Improved screening constants for S
Temperature | , ™ 1 2 3 4 5 6 7 8 9 10
T < 30V 1 .3040 .2006 .0630 .0630 .0403 .0279 .0205 0157 0123 .0100
2 0369 5992 .2402 .2492 .1626 .1109 .0814 .0627 .0495 .0401
T > 30eV 1 3652 .2415 .0464 .0284 0222 0222 .0198 .0155 .0138 .0il8
2 8084 8084 .3132 .1850 .1296 .0981 .0766 0584 .0490 .0396
Table 2.13 : Improved screening constants for Cl
Temperature = 1 2 3 4 5 6 7 8 9 10
T <10V 1 3120 .2325 0614 .0614 .0405 .0280 .0205 .0157 .0123 .0100
2 B733 L7451 2437 .2437 .1626 .1108 0810 .0625 .0493 .0400
T > 10eV 1 4051 .2265 .0735 .0490 .0264 .6190 0140 0095 .0095 .0069
2 8757 .7513 3077 1667 .0952 0716 .0559 .0399 .0399 .0299
Table 2.14 : Improved screening constants for Ar
Temperature " 1 2 3 4 5 6 7 8 9 10
T <100V 1 .3622 .2281 .0679 0573 0573 .0390 .0323 .0157 .0120 .0088
2 7459 7392 5093 .1486 .1413 .0960 .0855 .0422 .0321 .0321
T > 100eV 1 3875 .3014 .1576 .1268 .1268 .0825 .0489 .0385 .0168 .0141
2 9505 9505 5408 .2648 .1662 .1097 .0795 .0604 .0478 .0384
Table 2.15 : Improved screening constants for K
Temperaiure = 1 2 3 4 5 6 7 8 9 10
T < 100eV 1 3568 2353 0426 0393 .0393 0350 .0259 .0218 .0137 .0117
2 7641 .7641 3360 .1895 .1388 .1048 .0793 .0612 0475 .0379
T > 100eV 1 S874 3060 .0922 .0821 .0821 .0633 .0354 .0277 .0169 .0116
2 9547 9547 4106 .2436 .1595 .1091 0800 .0616 .0487 .0395




Table 2.16 : Improved screening constants for Ca

Temperature ™ 1 2 3 4 5 6 7 8 9 10
T < 10eV 1 3258 .2878 0704 .0497 .0386 .0386 .0216 .0156 .0123 .G100
2 | 1.000 .8518 .4047 .2439 .1663 .1162 .0808 .0624 .0493 .0400
T > 10eV 1 4265 .2150 .0515 .0515 .0318 .0227 .0162 0137 .0103 .00Q90
2 | 1.000 .6888 .3817 .2353 .1568 .1080 .0791 .0616 .0485 .0396
Table 2.17 : Improved screening constants for Ti
Temperature { , ™ 1 2 3 4 5 6 7 8 9 10
T <106V 1 3284 .2982 .0638 .0638 .0419 .0284 .0204 .0156 .0123 .0100
2 1.000 .8518 .4313 .2454 .1608 .1101 .0808 .0624 .0493 .0400
T > 10eV 1 4722 2055 .0473 .0343 0228 .0142 .0120 .007¢ .0G7C .0058
2 1.000 .6613 .3943 .2425 1598 .1094 .0805 .0620 .0489 .0397
Table 2.18 : Improved screening constants for Fe
Temperature = 1 2 3 4 5 6 7 8 9 10
T < 30eV 1 53340 3205 .0647 0647 .0407 .0280 .0206 .01k6 9123 .0100
2 1 1.000 .8518 4267 .2484 .1664 .1101 .0810 .0624 .0493 .0400
T > 30eV 1 |.3095 .2221 .1080 .03192 .0319 .0247 .0197 .0153 .0123 .0160
2z ].9363 6039 .5246 (1267 .1267 .0963 .0769 .0602 .0483 .0392
Table 2.19 : Improved screening constants for Ni
Temperature " 1 2 3 4 5 6 7 8 9 10
T <30eV 1 .3385 3385 .0704 .0650 .0411 .0282 0206 .0156 .0123 .0100
2 1.000 8318 .4334 2479 .1608 .11G62 .0810 .0624 .0493 .0400
T > 30V 1 3094 2219 1032 .0322 0322 .0244 .0193 0150 .0122 .0099
2 D364 5976 4856 1251 .1251 .0933 .0741 .0582 .047T8 .0385
Table 2.20 : Improved screening constants for Cu
Temperature it 1 2 3 4 5 6 7 8 9 10
T < 30eV 1 3385 .338% .0857 .0644 0407 0281 .0207 .0156 .9123 .0109
2 1.000 .8518 4401 .2468 .1606 .11062 .0811 .0624 .0493 .0400
T > 30eV 1 3096 .2227 0918 .0315 .0239 0150 .0167 .0131 .0131 .0109
2 | .9347 5902 4449 1394 0979 0743 .0647 .0505 .0505 .0415




Table 2.21 : Improved screening constants for As

Temperature 1 2 3 4 ] 6 7 8 9 10
T < 30eV 1 3373 .3339 .0644 .0644 0416 .0286 .0208 G158 0124 .01Q0
2 1.000 .8518 .4432 .2506 .1624 .1112 .0813 .0627 .0494 .0400
T > 30eV 1 4488 2105 .0752 .0420 .02768 0177 .0119 .6093 .0058 .0058
2 1.000 .56359 .3884 .2389 .1580 .1084 .0796 .0613 .0482 .0393
Table 2.22 : Improved screening constants for Kr
Temperature |, ™ 1 2 3 4 5 6 7 8 9 10
T < 100eV 1 3568 .2353 .0426 .0393 .0323 .035C .0259 .0218 .0137 .0117
2 7641 .7641 3360 .1895 .1388 .1048 .0793 .0612 .0475 0379
T > 100eV i 3874 .3060 .0922 0821 .0821 .0632 0354 .0277 .0169 0116
2 -9547 .9547 4106 .2436 .1595 .1091 .080C .0616 .0487 .0395
Table 2.23 : Improved screening constants for Nb
Temperature " 1 2 3 4 B 6 7 8 9 10
T < 100eV 1 3277 .2954 0629 .0376 0376 .0289 .6215 .0183 .0127 .0104
2 1.00¢ .8518 .3153 .1723 .1543 .1143 .0848 .0648 .0506 .0413
T > 100eV i -4582 1954 .1i32 .0388 .0215 .0122 0101 .008% .0060 .00N6D
2 1.000 6147 .4398 .2423 .1568 .1072 .0792 .0614 .0484 .0393
Table 2.24 : Improved screening constants for Mo
Temperature " 1 2 3 4 5 & 7 8 9 10
T < 30eV 1 -3195  .2627 .0837 .033%9 .0339 .0276 .0208 .0158 .0123 .0100
2 9789 7673 3766 .1380 .1380 .1100 .0827 .0632 .0493 .0400
T > 30eV i .3654 .2638 .0714 .0352 .0352 .0262 .0211 .0163 .0123 .0105
2 1.000 .7348 .3643 .2040 .1537 .1051 .0827 .0640 .0497 .0412
Table 2.25 : Improved screening constants for Ag
Temperature b 1 2 3 4 5 6 7 8 9 10
T < 30eV 1 3117 .2313 .1620 .0401 .0401 .6278 .0204 0156 .0123 .0100
2 9438 .6275 4548 .1611 .1611 .1102 0811 .0625 .0494 .0400
T > 30eV 1 3104 .2260 .0789 .0392 0169 .0169 .0158 0137 .0113 .00OST
2 L9347 5808 3411 .2080 .0724 .0724 .0656 0562 .0462 .0392




Table 2.26 : Improved screening constants for Cd

Temperature b 1 2 3 4 5 6 7 8 9 10
T < 100eV 1 31064 .2260 .0789 .0392 .0169 .0169 .0158 0137 .0113 .0097
2 9347 .5908 .3411 .2080 .0724 .0724 .0656 .0562 .0462 .0392
T > 100eV 1 .3088 .2198 .1017 .0245 0155 .0i141 .0110 .0110 .0099 .0087Y
2 9215 5376 4563 .1216 .0866 .0554 .0419 .0419 .0376 .0329
Table 2.27 : Improved screening constants for Sn
Temperature ™ i 2 3 4 5 6 7 8 9 10
T < 30eV 1 3117 .2313 .1620 .0401 .0401 0278 .0204 0136 .0123 .0100
2 9439 6275 4548 1611 .1611 .1102 .0811i .0625 .0484 .0400
T > 30eV 1 3104 .2260 .0789 0392 .0169 0169 .0158 .0137 .011i3 .0097
2 9347 5008 .3411 .2080 .0724 .0724 .0658% .0562 .0462 .0392
Table 2.28 : Improved screening constants for Xe
Temperature ™ 1 2 3 4 5 6 7 8 9 10
T < 30eV 1 2126 .2349 .1101 .0403 .0403 0280 .02068 .0157 .0123 .0100
2 0484 6456 4057 .1620 .1620 .1115 .0817 .0828 .049% .0401
T > 30V 1 3877 2317 .6717 .0361 .0283 .0180 .0141 .0113 .0073 .0073
2 0893 6459 .3271 .1806 .1117 .0692 .0483 .0384 .0246 .0246
Table 2.29 : Improved screening constants for Cs
Temperature ™ 1 2 3 4 5 6 7 8 g 10
T < 100eV 1 3093 .2219 .0807 .0397 .0240 .0240 .0197 .0152 .0123 .0100
2 8315 5777 3426 2027 0959 0959 0791 0615 .0492 .0398
T > 100eV 1 2092 2213 0908 0451 .0181 0181 .0158 .0i38 .0110 .0097
2 9208 .5350 4045 .2284 .0609 .0609 .0528 0487 .0376 .0349
Table 2.30 : Improved screening constants for Ta
Temperature ™= 1 2 3 4 5 6 7 8 g 10
T < 100eV 1 3137 .2394 .1204 .0401 .0401 .0280 .0206 .0157 .0124 .0101
2 9527 .6625 5337 .1624 .1624 1119 .0820 .0631 .0498 .0403
T > 100eV 1 3924 .2201 0735 .0441 .0323 .0168 .01i7 .0100 0065 .0065
2 2415 6033 .3263 .2165 .1268 .0531 .0335 .0273 0175 .0175




Table 2.31 : Improved screening constants for Os

Ternperature 1 2 3 4 5 i 7 8 9 10
T <100V 1 L3150 2445 1318 .0347 .0347 .0279 .0209 .0159 .0125 .0102
2 .9594 .6895 .5046 1395 .1395 .1116 .0B35 .0641 .0504 .0408
T > 100eV 1 4136 L2157 .0752 .0400 .0222 .0071 .0042 .0018 .0002 .0000
2 |.9256 .6058 .3338 .1984 0958 0292 .0131 .0052 .003D .0O0D
Table 2.32 : Improved screening constants for Au
Temperature |, ™ 1 2 3 4 5 6 7 8 9 19
T <100V 1 3235 2785 1295 .0368 0368 .0271 .0202 .0155 .0123 .0l00
2 9082 8447 .5847 1482 .1482 .1076 .0801 0621 .0492 .0399
T > 100eV 1 | .4186 .2080 .0743 .0397 .0348 .0205 .0148 .0065 .0028 .0001
2 8393 .6003 .3298 .2017 .1484 0774 .0536 .0232 .0081 .0001
Table 2.33 : Improved screening constants for Pb
Temperature - 1 2 3 4 5 6 7 8 g 10
T <100V 1 3150 2431 .1345 .0341 .0333 .0258 .0202 .0155 .0123 .0100
2 .9609 6956 .6083 .1520 .1467 .1049 .0820 .0637 .0504 .0404
T > 100V i 3689 .2154 .0745 0441 .0275 .0273 .0236 .0179 .0134 .0100
2 |.7349 5850 .3344 .2259 .1152 .1159 .09656 .07i6 .0502 .0297
Table 2.34 : Improved screening constants for U
Temperature hd 1 2 3 4 5 8 7 8 9 10
T <100eV 1 3147 .2433 1200 0376 0376 .0275 .0204 .01S8 .0125 .D101
2 |.9802 6925 .6014 1485 .1486 .1092 .0B11 .0638 .0507 .0408
T > 100V 1 3109 .2282 0950 0278 .8278 .0260 .0208 .0163 .0128 .0103
2 9393 6089 .4132 .1250 .1069 .1065 .0870 .0688 .0534 .0423




Table 3 : Improvement factor R

Material n=1 n=2
H 18.1% 0.4%
Li 14.9% 4.9%
C 42.7% 7.6%
N 38.6% 14.9%
¢ 52.4% 4.5%
Ne 34.5% 5.0%
Na 27.3% 8.4%
Mg 49.7% 18.9%
Al 65.4% 20.0%
Si 48.1% 12.0%
P 32.6% 12.2%
S 35.3% 5.0%
Ci 12.6% 2.8%
Ar 42.3% 14.7%
K 39.8% 17.0%
Ca 38.5% 11.3%
Ti 29.5% 17.3%
Fe 35.6% 34.2%
Ni 33.7% 30.0%
Cu 36.4% 27.0%
As 36.2% 24.8%
Kr 29.2% 19.5%
Nb 21.9% 15.3%
Ag 29.2% 10.0%
Ccd 28.8% 1.3%
Sn 37.7% 27.2%
Xe 56.2% 37.3%
Cs 32.5% 12.7%
Ta 50.6% 37.6%
Os 54.3% 43.6%
Au 49.1% 43.2%
Pb 71.2% 81.7%
U 40.6% 18.2%

Average 38.9% 18.3%
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