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PCHE)

B9 Pb WEHPBEHEETFA

RKNAERESHE, H1EE 104 TXETHRNED P SESHE 1L Ah=
5 EARIELHA Hugoniot 3R EM. SROSRBIREE CERI12], Sy KRR
HeESCRRL13], B or RSB SIE SCEk (141, BHRE Py figig A SC# R
B3, TFDS #iR7E TFD 4iitHAIh % BIR TR B SEA S TERIT R MK K
Ji{E,TFDS-P 2 BEH LG HENESD. R1EXR6 /AT Li, Na, Al, Fe,Ag,
Uy TFD HREMBEMK P-n ¥¥E, EMRERGEM L E 10, EHREEMLTEE
Li #9 P-n BiEk TFD JHREEUER

B UMELP EERETRER

Prgp Prrps Prrps-p
Xo D(xe) 7

e) (e (FE)
2.47060(0) 3.23871(—-1) 1.00436(1) 9.25161(2) 2.58997(2) 1.04760(3)"
2.63309 2.79780 8.25666(0) 5.97358 1.07153 6.87456(2)
2.75534 2.50692 7.24060 4.34343 4.13650(1) 5.06572
2.91943 2.16311 6.08760 2.86611 —8.88230(0) 3.40922
3.10874 1.82254 5.04138& 1.79984 —3.58156(1) 2.19647
3.51445 1.25065 3.486922 6.89436(1) —4.60202 9.00729(1)
3.70620 1.03912 2.97519 4.43010 —4.25458 6.02634
4.21483 6.11626(—2) 2.02284 1.37665 —2.91950 4.79383
4.42240 4.81155 1.75117 8.44871(0) —2.42015 1.44498
4.59620 3.87615 1.55991 5.54068 —2.05095 1.04068
4.88386 2.59900 1.30020 2.62990 —-1.53905 5.99611(0)
5.00735 2.14221 1.20636 1.85442 —1.35429 4.68442
5.15314 1.66623 1.10684 1.18194 —-1.1¢015 3.53160

1) BUREER R EER 10 B 1.04760(3)=1.04760x 10°, YU FERHOMBIORER X 1.
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Prrp Preps PrEps-r
Xo ¢ () 7
) FE) (Fe)
4.62670(0) 1.28682(~1) 1.01479(1) 1.35889(3) 6.78659(2) 1.42472(3)
4.96015 1.07381 8.23587(0) 8.01468(2) 3.29126 8.47189(2)
5.82336 6.70935(—2) 5.08949 2.21658 2.29274(1) 2.40894
6.93370 3.54993 3.01508 4.69783(1) —-2.67768 5.41179(1)
7.91886 1.87331 2.02398 1.19743 —2.10461 1.51706
8.11064 1.63108 1.88377 9.09729(0) —1.92950 1.18456
8.37276 1.33570 1.71233 6.18838 —1.69530 8.42848(0)
8.53375 1.17302 1.61724 4.84783 -1.55790 6.82511
8.68558 1.03168 1.53390 3.82443 —1.43416 5.58286
8.96615 7.99103(—3) 1.39436 2.40990 —1.22220 3.82626
9.17191 6.50303 1.30261 1.67101 —1.08109 2.87924
9.40943 4.,99539 1.20643 1.04723 —9.33036(0) 2.05168
9.66949 3.58372 1.11169 5.72420(-1) —7.88125 1.39073
#3 Al P P-np FIER TFD HEKHERRE

o #Cxo) g e R e
3.64191(0) 2.32326(—1) 1.03298(1) 1.36978(4) 1.02867(4) 1.30186(4)
3.87707 2.04232 8.56191(0) 8.91024(3) 6.40922(3) 8.41228(3)
4.62872 1.37299 5.03152 2.51627 1.49863 2.31364
5.44308 9.04882(-2) 3.09421 7.35275(2) 3.01484(2) 6.48906(2)
6.28285 5.88375 2.01192 2.28581 3.05732(1) 1.89157
6.48742 5.28870 1.82754 1.73805 8.34451(0) 1.40862
6.64033 4.87994 1.70418 1.41910 —3.13377 1.13031
6.76800 4.56029 1.60954 1.19946 —1.01949(1) 9.40350(1)
6.93156 4.17756 1.49826 9.68272(1) —1.66592 7.42317
7.15950 3.69017 1.35967 7.19864 —2.21062 5.32525
7.35323 3.31419 1.25501 5.60222 —2.44485 4.00005
7.68000 2.75683 1.10154 3.67428 —2.54089 2.43685
7.76712 2.61429 1.06488 3.25330 —2.52437 2.12699

%4 Fe iy P-n B¥ER TFD HEMAMR

- #ee) 7 i) B (68
4.15815(0) 2.06167(—1) 9.90571(0) 6.37915(4) 5.45948(4) 5.25649(4)
4.72342 1.59513 6.75797 2.63533 2.15139 2.04457
4.99004 1.41965 5.73155 1.78367 1.41831 1.33766
5.64677 1.07523 3.95535 7.23535(3) 5.31569(3) 4.89198(3)
6.14569 8.76273(—2) 3.06819 3.81990 2.59574 2.32554
7.01152 6.19222 2.06609 1.35819 7.60441(2) 6.28508(2)
7.94372 4.27650 1.42073 4.83057(2) 1.86212 1.20692
8.11628 3.99219 1.33203 4.01711 1.39176 §.12292(1)
8.35697 3.62550 1.22022 3.11529 8.96444(1) 4.06701
8.45361 3.48737 1.17885 2.81550 7.39567 2.81367
8.62118 3.25935 1.11144 2.36506 5.13139 1.04383
8.76606 3.07332 1.05723 2.03628 3.56389 —1.43963(0)
8.89560 2.91520 1.01171 1.78256 2.41474 —9.86753
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5 Ag W) P-np BUER TFD 52X (Ew#
Xo $(xo) 7 Fre Fireps Frevs-r
(HED e [@:]:D)
6.04969(0) 1.06238(—1) 8.41494(0) 3.59455(4) 3.04332¢4) 5 Prens KiFds
7.01253 7.57211(=2) | 5.40290 1.18939 9.38770(3) B Pp =0,
8.45026 4.69043 3.08774 2.73017(3) 1.83413
9.06218 3.84598 2.50352 1.53211 9.29261(2)
9.55026 3.28595 2.13897 9.82262(2) 5.36388
1.00289(1) 2.81638 1.84709 6.42807 3.07421
1.030608 2.57972 1.70465 5.07551 2.20984
1.05140 2.40769 1.60302 4.22604 1.68761
1.07783 2.20963 1.48799 3.37573 1.18616
1.12638 1.88484 1.30364 2.24741 5.67728(1)
1.15489 1.71512 1.20945 1.77525 3.32439
1.17043 1.62853 1.16191 1.56241 2.32889
1.18506 1.55061 1.11942 1.38611 1.54261
#F6 UM P-n ¥k TFD HENER
Prep Preps Prrps-p
Xo P (xy) 7
(TR (e @]9
7.61064(0) | 7.24157¢—2) | 1.01323(1) 6.90556(4) | 6.10359(4) 5 Preps R
7.99558 6.46822 8.73826(0) 4.74329 4.13013 BX Pu=0.
9.26453 4.52722 5.61701 1.49924 1.22801
1.11944(1) | 2.71373 3.18406 3.15019(3) | 2.23998(3)
1.29445 1.73244 2.05927 8.86774(2) 4.98095(2)
1.34166 1.53568 1.84945 6.60170 3.27278
1.39536 1.33834 1.64402 4.44959 1.98823
1.45219 1.15599 1.45947 3.24908 1.12596
1.53679 9.26848(—3) | 1.23263 1.75576 4.07435(1)
1.58419 8.17198 1.12344 1.29440 1.82912
1.60606 7.70557 1.07816 1.12540 1.07422
1.62695 7.28195 1.03716 9.85052(1) 4.83382(0)
1.64698 6.89477 9.99792(-1) 8.67229 1.77389(-1)
%7 REFBUHHBBFTANSHY
Sl M (Ge/EX 4 B
Li 3 6.941 0.53 1.1838 MABRTE,
Na i 22.990 0.97 1.0968 AXEBS
Al 13 26.982 2.71 0.8009 MR R
K 19 39.098 0.86 1.5696
Fe 26 55.847 7.86 -0.22072
Cu 29 63.546 8.93 —0.26334
Ag 47 107.868 10.49 0.
Au 79 196.967 19.29 —0.26289
Pb 82 207.200 11.34 0.58633
U 92 238.029 18.90 0.




190 # H =4 iR 33 &

%8 FeiJ P 5 P, BYLLER
\ v - -
_ 1.011 1.22 1.42 2.07 3.07 5.73 9.91
—
1Pl (FE 107.6 157.5 216.4 465.8 1016 3308 8882

-

1Pl (CHED 154.1 221.8 296.8 597.7 1224 3653 9196

8. R7HHTREFEBHEPFTANSH.
Moo #

MHEERAUEN, A TZEIEFIR LA FORERETEURESNEM,
it B E HDEERERS 5LAEF S BRI, RENE 10% £4 (REE LU,
Na, K &40, 20178 5 FEUTHRREHTERR). #FFEUL, 5U4M% TFD tk
BEHE , % Z KEUTERIRR, X Z MO TT R . AR HNBISER, AL E—%4
EWTRITEHMWEEOLAE)HBEGZENEE Py BB, Xk TUEERR
e BT FE X2 7 X 3 98 o 3 B — B TR |

WEZ TR, B FEES IR BT, T BIE T A E R IR g S AR5
REEHIEE B RED,FIUE RS R STNEF BT, BERBERN, UM Ag HIE
HRREESH 4= 0.

w1 Z L&, Bl Fe,Cu %5, G HE 5L RMERAE Z B (LE 5 K 6), (B0 L%
FBIE G 5L MER BRI IRETE 10% 4. KB, Z TERV, LTS %
LR R FE HI A B _

MR Z T (Z <25), Flin Al, HESMESENEMERA, BIIE Li, Na f#E
R, AN EEAUGHSLNERAE 10% £4. X, 18 Z TEKP, B TFD
G AL TF R E A TRER SREENA S ERER, EXMERT,SKER
RO, M TR ML R L T B B2 B E B, WS RXE, A
RN TR BN E, KR E ST UE RSB MILEE, XENHTS
MR TFRAE T —ERIER. B0 1E2Z TENNETFHREERLETHR,EBR
RENEET, BHETFLRLNETFEZRAES, XREN T EFHOHERSER, X
FHER S S50 R LA AR MENEA, B, 3 HE Z TR, ERFHR L ER
RIBARZ LAY TR TFD 4R, H4ERSTNERTEIRA, B2, HMEZ T
EME, B THRERGT 250, G E R, % RS AR R a0, Kk T L5
. :

BN — AR, RIHEES SR AN AT —AEA, FERNER, &
Mgk FMARSEMER S XM ELRPESEENNERERERO RS, HR
FILLER) TFD 8, SIM— 1 HBNmEAER, RUES3 5N —R0sR. 4
KU MBI TR A BIF . HRARERFTE TR AR SBA. EHLU
£ TFD ESIENELEEREDSMENNETHTHZR. FUBEER AW
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W g B BIRHN.

TF gitmEEENBE, XK EIE, &8 TFBIE, Zink NREZEKREBE, BT
FBEXN »(r) AARBENKE. R, SREFEEERKEOMELE TR LR
. REETHRBA HBETHRER EREBSBROER, PBLERESER. WAk
FHRABIR ENER . RAHEFNEZER, RERESEMEA,

XEEREANE, ANEZERETIR LB TFOMERETE, HERTFHSHERE
n(r) Fafrfe V(r) TREFHERSTE.ELR LUEN—MSEIASTE,

V'(#) =y = 0.
FrUl TFD FRREIRFHEAZENFUERS V() = 0 RER—FE.

LY BILEEFIFROTIR, RS,

g2 % X W
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POTENTIAL AT ATOMIC BOUNDARIES IN THE TF(OR
TFD) MODEL AND EQUATIONS OF STATES

CHENG KA1-J1A* FaAN QI-RKE (Ao ZHAN-FENG
(North-West Institute of Nuclear Technology)

ABSTRACT

It was pointed out™ that the potential acting on an election at the boundary of an
atom inside a solid should not vanish in a TF model of caleulation. A strict deduction
shows that it approaches to the value —e®/r,. When this term is taken into account, the
caleulated pressure values lie near those measured in a large range of compressions.
Thus, equations of states for the metals U, Pb, Au, Ag, Cu, Fe, K, Al, Na and Li can
be derived for the compression ratios from 1 to 10 at the temperature of absolute zero.
Results are in good agreement with the corresponding current caleculations in the high
pressure limit. In the low pressure range, the agreement between calculated and observ-
ed ones are good within 10%. Particularly, for high-Z atomiec number, for instance,
the elements U and Ag, the agreement is excellent and at v=wv,, P(v,)=0.

Nevertheless, large deviations arise in the low-Z elements. This is due to the quan-
tum effects of the Brillouin zones. As a recjpe, normally a pseudo-potential is intro-
duced. Accordingly, we do the same for the potential near the boundary of the atom:.
This leads to a better agreement within 10% again for all the elements mentioned
above. »

In this paper, the method of numerical iteration for fitting the boundary condi-
tions is improved by means of a new transformation of parameters. The accuracy in the
numerical computation is thereby raised to 107%

* Concurrent professor of Nanjing University.



