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Fig. 1. The Hugoniot of xenon, the initial state is
165 K, 2.96 g/cm?.
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Fig. 2. The Hugoniot temperature changes with den-

sity, the initial state is the same as that in Fig. 1.
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Fig. 3. The concentration of H atom changes with

density at a series of temperatures.
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Fig. 7. The electronic pressure of gold changes with

density at a series of temperatures.
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Fig. 9. The electronic pressure of gold changes with

density at a series of temperatures.
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Fig. 10. The energy per atom of gold changes with

density at a series of temperatures.
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Fig. 11. The equation of state for H and He mixing at

different temperatures. lines are the results of additive
volume, dots from QMD [22].
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Fig. 13. The Hugoniot of helium from first and second
shock.
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with density at different temperatures. Near den-

The static conductivity of W changes

sity 3 g/cm3, the behavior of conductivity changed
abruptly, which means that metal to non-metal tran-

sition occurred.

R 5 ISR XAE T AR TREE T RS
RE Y 18] RGE, 17 7 52 AT HH BT DL i H 5 s Il H oK
1T B AL SR GO, M R LU PR S K B L A
TR K, (HR Rl 3 AR/ SOR B R
BEAR. R AR IR S v S iR L AN AR R 3R AE R A
ERPIRAT NS R AR, R KESR- FER
AR 5 AR TR DL STk B — e RE L e P A,
REFE TR REAIF SRS R - AR e R

3.2 EFRHFRTHE

ARy FEE R P (PIMC) 5k 2 i iE &
(RSO 22 G A PR T R M o F 35 — e D 2y 2 170,
%7515 B AR U 3 H T 45 18 Bose & 4t 10 4 1 2
PER, {E X T Fermi & 48, T 9% oK B8 28 e
X B T SR B 1 < SRS ) R T B R
M. AT RURX A W, Ceperley 254 i T 43R
R 5E R E (RPIMC) J5ik [16-781 ) Hu % Y
FIH RPIMC i iHE T — B BRES 7 B 5.
Filinov 2 (=511 {\ 3 RPIMC J7 % 51 A T AR 42
M fel, AR e T BT KRB AR Hhe R~ %
(DPIMC) J5 i, JF it & 7 AR A S B 1k

036401-12


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 66, No. 3 (2017) 036401

TR ISR, AR DPIMC vk &
KPR AT T1E, 5 QMD #1 RPIMC 1)
gE BT T R
3.2.1 DPIMC 7 & @4~
PTG, BT RG24 7 58 4 i
IYREL Z YsE. W N ASHF RN, AN
) T ICIRA R, HE s Z i€ N
Q (Ne, Ny, V, B)
NJIN,!

QN V.5)= Y [ dadrp (o). (38)

Z (Ne, Ny, V, ) = (37)

/H\:E'jv B = 1/kBT q = {CI17(I27"‘ 7qN }*DT -

{r1,mo, - e, b o3 W 3R 7R BT R 1 AR A
o = {01,009, ,on}RAHETHHIRESES. pki

W EERERE, AT LAR R N AR AR BRI 2K

p(q,T’,U,ﬂ)
1
— K (1) (n)
= SN, Z(j:l) P/dr <dr
Ap PARNe o v

X p (q, r,r; Aﬂ) cp (q,r(”),fjr(”“); AB)
x X (a, 150’) , (39)

AL = B/(n+1), XA = 2nh?AB/me; T35k,
rt) = o = o BRI FHn + 1 DFEE R
At (BT [r] = [ror ™, e ™) ] S Fermi
B %R; X (0, Po’) R T E M B H; PR
B, kp 2o P IITRR. L2 5 221G P
(Bl e ~ (BRy)*x/(n + 1), HEk1Hn 3G N2
T, AT LA R PR L R

Zp q,T,0; ﬂ 3NP)\3N Zps q) 75)7
(40)

S

c
Tjj\texp{—ﬁU (¢,[r],8)}

n  Ne
< [TTI #hr det

1=1k=1
Hodr, @b, = exp[-n(¢)?] k@ Fr T
R BB, X EGINT ERAE kK
7~ [ — A~ Fermi [ H AH 48 Tl &1 2 18] /) 85 5, A

ps (g, [r], B) =

n,l
wab

[r] = [ror + Aa&W, r + Aa (€W + @), -] 2k
FFERR A
n n n
!'Iat;l = exp{—vra—rb—l—yaf} , (42)
S A S

Horp, yr = AAZ&S”. Thrs R B AR B e
T ET A

Ulg,[r],5)

=UP () + Z Ure (Ir], AB)n‘:_Uiep (q,[r], A/B)7

=0
(43)
BKHLUPP, Uge, USP 43 913675 B F 2 L TR A v
T2 1] B R 1 T A H T 5 R 2 AR
2 0. JCrR I A LA PSR Kelbg 3

¢ ([ran| , AB)
€,6p
= 1— _
)\abxab [ exp(

22,) + Ve (1l — erf(zap))]
(44)

E$x%=mHMmA&ZWAW@mwm$=

)= o [ ate

RIEG IR 2 A2, TR R RS
e AR REA. EMNITREAX N pE =
—B0mQ /0B, KA A fp = 0lnQ/OV =
[@/3VOInQ/0a],_,. WA EFEARE TR A X
R S 2 HAR Y, AR EEREAT A, BIRES
KPR SRR BT R AT B

3.2.2 DPIMC#HH 4

AT A RS T REEAT T RE T
SLOBEI1T7 A 125000 KRR B 5 Bl 2 R AR AL
BATEH SRS AUl k3T T, |
H ) QMD R T % B iz R & 19 13l
595 12 RPIMC R LR B2 2 R B
U AR RETR, RIS A ] 255 B 8 4 5,
SREUE AT A R AR (AT
N, SIS RN ] N AR BR, — P 7 VA TS
48 BAELE LR K M w25, QMD 5 10 )5 5 Eb 5
PR Tk, WTREMIIRI A LR W A 1) 78
mEilm ~, QMD — R F B HUE T 5, 7 3Ee
SR % B2z bR T R F Thomas-Fermi B4 1%
BT il L 1 o 2) R EZ MR, &
P - FIRHAGE H R R IR TR SRR P
SERITIEAHERNAK R, L m il s
T TR e - RN, W AR, WA e
BN S BB 22, S5 e TEALEE “ 51 75557 )
PN PSP

mg, +mb ,erf

036401-13


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 66, No. 3 (2017) 036401

T T T T T T
—— DPIMC j
120 | RPIMC
Q
=
~
g
=]
2 60 -
2
[a
W T=1.25x10°K
oA
W
o
0 {2 | | | 1 In
0 1 2 3 4 5
p/grem=3

17 BT = 125000 K K35 % F 1K &R
(1 bar = 10° Pa)

Fig. 17. The pressure changes with density at temper-
ature 7 = 125000 K (1 bar = 10° Pa).

i T QMD 5 DPIMC i+ 5 fg & 1) 5 X A [A],
AT R B A A B A, fE B s AT
bt % 7 DPIMC 1 RPIMC it 5 1) fig &, 76 K &5
Sy I BEVE Y, P E A A ARG, R AR
(T = 31250 K) N A EZ5H, w18 i G E
W A BTN, TEZS, T = 3.37, © = 0.48,
SR IR 7 280 B A e 20 8. 1X i B DPIMC
RPIMC X ST AN ] H 2508 7% 8 IR 3 AR 8 e A —
FEM, 76 BRI SRR E R K0 T, fEXIREE BT
A ] BEE IR 2 IR SLAS SR EAT SR, 9 S HER I
HIp RS

T T T T ]
120} T
. 80f
800 ‘%40 1
[ —a—DPIMC |
——RPIMC
o} |
0 10 20 30 40 5
7 T/104 K t
3
R 400 —
—Jl— DPIMC
L]
/ —@— RPIMC
0 _’ , | , | , | , ]
0 100 200 300 400
T/104 K

18 AU 0.05962 A3 I, RER SRR R
Fig. 18. The energy changes with temperature at electron
density 0.05962 A—3.

4 % @

BERHELAR B W BUIR S AR RS 5, BATN G T
— RV BT FAZ XIS TR B A Sy
FERAR e 2 Al B 10 22 BB LR SCVH fiE %

LG AL IT M AR P 5 A 537 B ST R T2 B 1)
AR B R AR AN SR 2 A R B AR TR
T Z A VEGIAR AR 4. @S E LR R IR
R B A B PR (TEQ), 2 — Rzl ik
ST B AR AR LR AT 4 Y I A i
XHAS TR HEOT RS — 5055
T SR . PR TR R AR
i8] B ELE 02 R S VR X R AR g A AR
7E INFERNO #E R - ply 06 L 4R B 2 R ik Ak
BN G T T B A SR A B SRk B, X 2
INFERNO #5284 1y e RAR AL HZ R A A 2
Zht, FEREERAFRETIRZES), DR H
2 R AR B 0% B T IR DRI RS

B RS TR MR T SRR T
THERAR S XA 7 R 0 RO V5. IR P PP A
PLTT I B K R B RS E & T 1 AR SR
15 20 WERF AR B ) 1 B A TR T B R A
PR, T L, 34 AR 0TI AR A A 0 H MR O
SV SIS R P R A T B P SR AR A
BRLRL 7 80b, iR E K. BP0 T 10k
) R BT — e M. BT SRR kA
% WL SRS IR A — S I TR M

ST RMIAR (RIPPT) &R IR %5 X & B
— MBI R, ERIE— T3 ) 5
TR RIX — L5 5551 B DA 06
VR RN SZI0 b6 1) A — P R R, 7R
A X B Z I RIB SRS B % (A
FIREY ) th R E AR — DT R, XL
NG BRI AATAT B (WA R M3 AR,

RPN

[1] Xu X S, Zhang W X 1986 Introduction to the Theory of
Equation of State (Beijing: Science Press) (in Chinese)
[, B TT4E 1986 SEFIMIA RIS B3 (dbae R
)]

[2] Rogers F J, Young D A 1997 Phys. Rev. E 56 5876

[3] Fortov V, Iakubov I, Khrapak A 2006 Physics of
Strongly Coupled Plasma (Oxford: Oxford University
Press)

[4] Saumon D, Chabrier G, van Horn H M 1995 Astrophys.
J. Suppl. Ser. 99 713

] Saumon D, Chabrier G 1991 Phys. Rev. A 44 5122

[6] Saumon D, Chabrier G 1992 Phys. Rev. A 46 2084

] Juranek H, Redmer R 2002 J. Chem. Phys. 117 1768
| Kerley G 11986 J. Chem. Phys. 85 5228

036401-14


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://journals.aps.org/pre/abstract/10.1103/PhysRevE.56.5876
http://dx.doi.org/10.1086/192204
http://dx.doi.org/10.1086/192204
http://dx.doi.org/10.1103/PhysRevA.44.5122
http://dx.doi.org/10.1103/PhysRevA.46.2084
http://dx.doi.org/10.1063/1.1486210
http://dx.doi.org/10.1063/1.451662

) I % R Acta Phys. Sin.

Vol. 66, No. 3 (2017) 036401

Kerley G I 2003 Equations of State for Hydrogen and
Deuterium Sandia National Laboratories Technical Re-
port No. SAND2003-3613

Jin F Q 1999 Introduction to the Ezxperiments of the
Equation of State (Beijing: Science Press) (in Chinese)
(AR T 1999 SR WA T RE T 5] (AL B HARAL)]
Rozsnyai B F 1972 Phys. Rev. A 5 1137

Liberman D A 1979 Phys. Rev. B 20 4981

Zhu X R, Meng X J 2011 Acta Phys. Sin. 60 093103 (in
Chinese) /R &, :R47% 2011 WP 4K 60 093103]
Wilson B, Sonnad V, Sterne P, Isaacs W 2006 J. Quant.
Spectrosc. Radiat. Transfer 99 658

Penicaud M 2009 J. Phys.: Condens. Matter 21 095409
Barshalom A, Oreg J 2009 High Energy Density Physics
5 196

Ma G C, Zhang Q L, Lu G 2017 Chin. J. High Press.
Phys. 31 1 (in Chinese) [SHEAE, fkHEE, 4L 2017 =k
YIEeEAR 31 1)

Kress G, Furthmuller J 1996 Phys. Rev. B 54 11169
Lambert F, Clerouin J, Zerah G 2006 Phys. Rev. E 73
016403

Driver K P, Militzer B 2012 Phys. Rev. Lett. 108 115502
Hu S X, Militzer B, Goncharov V N, Skupsky S 2011
Phys. Rev. B 84 224109

Vorberger J, Tamblyn I, Militzer B, Bonev S A 2007
Phys. Rev. B 75 024206

Juranek H, Redmer R 2000 J. Chem. Phys. 112 3780
Kramida A, Ralchenko Yu, Reader J, NIST ASD
Team NIST Atomic Spectra Database  (ver. 5.3)
http://physics.nist.gov/asd [2015-1-2]

Nellis W J, van Thiel M, Mitchell A C 1982 Phys. Rewv.
Lett. 48 816

Urlin V D, Mochalov M A, Mikhailova O L 1992 High
Press. Res. 8 595

Wigner E 1932 Phys. Rev. 40 749

Kirkwoord J 1933 Phys. Rev. 44 31

Andersen H C, Chandler D 1970 J. Chem. Phys. 53 547
Weeks J D, Chandler D, Andersen H C 1971 J. Chem.
Phys. 54 5237

Weeks J D, Chandler D, Andersen H C 1971 J. Chem.
Phys. 55 5422

Hummer D G, Mihalas D 1988 Astrophys. J. 331 794
Ebeling W, Forster A, Richert W, Hess H 1988 Physica
A 150 159

Kerley G 1 1980 J. Chem. Phys. 73 469

Kerley G 1 1980 J. Chem. Phys. 73 478

Kerley G I 1980 J. Chem. Phys. 73 487

Nellis W J, Mitchell A C, van Thiel M, Devine G J,
Trainor R J 1983 J. Chem. Phys. 79 1480

Boriskov G V, Bykov A I, I’ kaev R I, Selemir V D,
Simakov G V, Trunin R F, Urlin V D, Shuikin A N,
Nellis W J 2005 Phys. Rev. B 71 092104

Knudson M D, Hanson D L, Bailey J E, Hall C A, Asay
J R 2001 Phys. Rev. Lett. 87 225501

Da Silva L B, Celliers P, Collins G W, Budil K S, Holmes
N C, Barbee T W, Hammel B A, Kilkenny J D, Wallace
R J, Ross M, Cauble R, Ng A, Chiu G L B 1997 Phys.
Rev. Lett. 78 483

[41]

=
)

=
o

[45]

[46]
(47]

(68]

[69]

036401-15

Collins G W, Da Silva L B, Celliers P, Gold D, Foord
M, Wallace R, Ng A, Weber S, Budil K, Cauble R 1998
Science 281 1178

Hicks D G, Boehly T R 2009 Phys. Rev. B 79 014112
Militzer B, Ceperley D M 2000 Phys. Rev. Lett. 85 1890
Bezkrovniy V, Filinov V S, Kremp D, Bonitz M,
Schlanges M, Kraeft W D, Levashov P R, Fortov V E
2004 Phys. Rev. E 70 057401

Caillabet L, Mazevet S, Loubeyre P 2011 Phys. Rev. B
83 094101

Ross M 1998 Phys. Rev. B 58 669

Ma G C, Qi J, Wang M 2015 Chin. J. Comput. Phys.
32 361 (in Chinese) [HHE:47, 55k, T 2015 HH
32 361]

Novikov V G, Ovechkin A A 2011 Math. Models Com-
put. Simulations 3 290

Barshalom A, Oreg J 2007 High Energy Density Phys.
312

Barshalom A, Oreg J 2006 J. Quant. Spectrosc. Radiat.
Transfer 99 35

Kerley G I 1987 Int. J. Impact. Eng. 5 441

Yokoo M, Kawai N, Nakamura K G, Kondo K 2008 Appl.
Phys. Lett. 92 051901

Marsh S P 1980 Los Alamos Shock Hugoniot Data
(Berkeley: University of California Press)

Al’tshuler L V, Bakanova A A, Dudoladov I P, Dynin E
A, Trunin R F, Chekin B S 1981 J. Appl. Mech. Tech.
Phys. 22 145

Jones A H, Isbell W M, Maiden C J 1966 J. Appl. Phys.
37 3493

Zhu X R, Meng X J, Tian M F 2008 Acta Phys. Sin. 57
4049 (in Chinese) /&A%, %47, MU 2008 YFE SR
57 4049]

Militzer B 2005 J. Low. Temp. Phys. 139 739

Zhang Q L, Zhang G M, Zhao Y H, Liu H F 2015 Acta
Phys. Sin. 64 094702 (in Chinese) [FkHEE, 3K 5AK, #XHi
41, XIHEIX 2015 PIEEEAR 64 094702

Danel J F, Kazandjian L 2015 Phys. Rev. E 91 013103
Car R, Parrinello M 1985 Phys. Rev. Lett. 55 2471
Perdew J P, Burke K, Ernzerhof M 1996 Phys. Rev. Lett.
77 3865

Wang Y, Perdew J P 1991 Phys. Rev. B 44 13298
Monkhorst H J, Pack J D 1976 Phys. Rev. B 13 5188
Nose S C 1984 J. Chem. Phys. 81 511

Nellis W J, Holmes N C, Mitchell A C, Trainor R J, Gov-
erno G K, Ross M, Young D A 1984 Phys. Rev. Lett. 53
1248

Zhang Q L, Zhao Y H, Ma G C 2014 Chin. J. High
Press. Phys. 28 18 (in Chinese) [TkH%2, #Hi4r, DEEATF
2014 & R ER 28 18]

Ma G C, Pei W B, Wang M 2005 Annual Report of ICF
272 (in Chinese) [HHETFE, 305, E/ 2005 ICF BHEFE
] 272

Koenig M, Faral B, Boudenne J, Batani D, Benuzzi A,
Bossi S, Remond C, Perrine J P, Temporal M, Atzeni S
1995 Phys. Rev. Lett. T4 2260

McQueen R, Marsh S 1960 J. Appl. Phys. 31 1253


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1103/PhysRevA.5.1137
http://dx.doi.org/10.1103/PhysRevB.20.4981
http://wulixb.iphy.ac.cn//CN/abstract/abstract18940.shtml
http://dx.doi.org/10.1016/j.jqsrt.2005.05.053
http://dx.doi.org/10.1016/j.jqsrt.2005.05.053
http://iopscience.iop.org/article/10.1088/0953-8984/21/9/095409/meta
http://dx.doi.org/10.1016/j.hedp.2009.05.008
http://dx.doi.org/10.1016/j.hedp.2009.05.008
http://www.gywlxb.cn/CN/abstract/abstract1922.shtml
http://www.gywlxb.cn/CN/abstract/abstract1922.shtml
http://dx.doi.org/10.1103/PhysRevB.54.11169
http://dx.doi.org/10.1103/PhysRevE.73.016403
http://dx.doi.org/10.1103/PhysRevE.73.016403
http://dx.doi.org/10.1103/PhysRevLett.108.115502
http://dx.doi.org/10.1103/PhysRevB.84.224109
http://dx.doi.org/10.1103/PhysRevB.84.224109
http://dx.doi.org/10.1103/PhysRevB.75.024206
http://dx.doi.org/10.1103/PhysRevB.75.024206
http://dx.doi.org/10.1063/1.480939
http://physics.nist.gov/asd
http://dx.doi.org/10.1103/PhysRevLett.48.816
http://dx.doi.org/10.1103/PhysRevLett.48.816
http://dx.doi.org/10.1080/08957959208203222
http://dx.doi.org/10.1080/08957959208203222
http://dx.doi.org/10.1103/PhysRev.40.749
http://dx.doi.org/10.1103/PhysRev.44.31
http://dx.doi.org/10.1063/1.1674024
http://dx.doi.org/10.1063/1.1674820
http://dx.doi.org/10.1063/1.1674820
http://dx.doi.org/10.1063/1.1675700
http://dx.doi.org/10.1063/1.1675700
http://dx.doi.org/10.1086/166600
http://dx.doi.org/10.1016/0378-4371(88)90055-6
http://dx.doi.org/10.1016/0378-4371(88)90055-6
http://dx.doi.org/10.1063/1.439842
http://dx.doi.org/10.1063/1.439898
http://dx.doi.org/10.1063/1.439844
http://aip.scitation.org/doi/abs/10.1063/1.445938
http://dx.doi.org/10.1103/PhysRevB.71.092104
http://dx.doi.org/10.1103/PhysRevLett.87.225501
http://dx.doi.org/10.1103/PhysRevLett.78.483
http://dx.doi.org/10.1103/PhysRevLett.78.483
http://dx.doi.org/10.1126/science.281.5380.1178
http://dx.doi.org/10.1126/science.281.5380.1178
http://dx.doi.org/10.1103/PhysRevB.79.014112
http://dx.doi.org/10.1103/PhysRevLett.85.1890
http://dx.doi.org/10.1103/PhysRevE.70.057401
http://dx.doi.org/10.1103/PhysRevB.83.094101
http://dx.doi.org/10.1103/PhysRevB.83.094101
http://dx.doi.org/10.1103/PhysRevB.58.669
http://dx.doi.org/10.1134/S2070048211030094
http://dx.doi.org/10.1134/S2070048211030094
http://www.sciencedirect.com/science/article/pii/S1574181807000043
http://www.sciencedirect.com/science/article/pii/S1574181807000043
http://dx.doi.org/10.1016/j.jqsrt.2005.05.004
http://dx.doi.org/10.1016/j.jqsrt.2005.05.004
http://dx.doi.org/10.1016/0734-743X(87)90059-5
http://dx.doi.org/10.1063/1.2840189
http://dx.doi.org/10.1063/1.2840189
http://dx.doi.org/10.1007/BF00907938
http://dx.doi.org/10.1007/BF00907938
http://dx.doi.org/10.1063/1.1708887
http://dx.doi.org/10.1063/1.1708887
http://wulixb.iphy.ac.cn//CN/abstract/abstract14382.shtml
http://wulixb.iphy.ac.cn//CN/abstract/abstract14382.shtml
http://link.springer.com/article/10.1007/s10909-005-5485-8
http://dx.doi.org/10.7498/aps.64.094702
http://dx.doi.org/10.7498/aps.64.094702
http://dx.doi.org/10.1103/PhysRevE.91.013103
http://dx.doi.org/10.1103/PhysRevLett.55.2471
http://dx.doi.org/10.1103/PhysRevLett.77.3865
http://dx.doi.org/10.1103/PhysRevLett.77.3865
http://dx.doi.org/10.1103/PhysRevB.44.13298
http://dx.doi.org/10.1103/PhysRevB.13.5188
http://dx.doi.org/10.1063/1.447334
http://dx.doi.org/10.1103/PhysRevLett.53.1248
http://dx.doi.org/10.1103/PhysRevLett.53.1248
http://dx.doi.org/10.11858/gywlxb.2014.01.003
http://dx.doi.org/10.11858/gywlxb.2014.01.003
http://dx.doi.org/10.1103/PhysRevLett.74.2260
http://dx.doi.org/10.1063/1.1735815

38 F W)

Acta Phys. Sin.

Vol. 66, No. 3 (2017) 036401

Altshuler L, Krupnikov K, Brazhnik M I 1958 Sow.
Phys. JETP 7 614

(78]

Magro W R, Ceperley D M, Pierleoni C, Bernu B 1996
Phys. Rev. Lett. 76 1240

[71] Konstantin D L, Pavel N G, Dorogokupets P I, Igor S S, [79] Filinov V S, Bonitz M, Ebeling W, Fortov V E 2001
Shatskiy A, Fei Y W, Pashchenko S V, Seryotkin Y V, Plasmas Phys. Controlled Fusion 43 743
Higo Y J, Funakoshi K, Ohtani E 2013 J. Appl. Phys. [80] Filinov V S, Fortov V E, Bonitz M, Kremp D 2000 Phys.
113 133505 Lett. A 274 228

[72] Kubo R 1957 J. Phys. Soc. Jpn. 12 570 [81] Filinov V S, Bonitz M, Kremp D, Kraeft W D, Ebeling

[73] Greenwood D A 1958 Proc. Phys. Soc. London 715 585 W, Levashov P R, Fortov V E 2001 Contrib. Plasmas

[74] Mott N 1984 Rep. Prog. Phys. 47 909 Phys. 41 135

[75] Korobenko V N, Rakhel A D 2013 Phys. Rev. B 88 [82] Wang C, Zhang P 2013 Phys. Plasmas 20 092703
134203 [83] Holst B, Redmer R, Desjarlais M P 2008 Phys. Rev. B

[76] Ceperley D M 1995 Rev. Mod. Phys. 67 279 77 184201

[77] Pierleoni C, Ceperley D M, Bernu B, Magro W R 1994 [84] Redmer R, Ropke G 2010 Contrib. Plasma Phys. 50 970
Phys. Rev. Lett. 73 2145 [85] Militzer B 2013 Phys. Rev. B 87 014202
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Theoretical study of the equation of state for warm
dense matter
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Abstract
In this paper, we present in detail various theoretical models for studying the equation of state of warm dense
matter, including the fluid variational theory, the chemical model, the ionization equilibrium model, the average atom
model and INFERNO model. The method of calculating the equation of state of a mixture is also given. The results
from the first principles molecular dynamics simulation and the quantum Monte Carlo simulation are also provided.
Typical materials such as hydrogen, deuterium, helium, xenon, gold, tungsten, etc. are studied in warm dense region by

using all the methods, showing the effects of dissociation and ionization in the equation of state.
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