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Dra HaydHas CTaThi 3HAKOMMT 4MTATeId C cutyanueit 0 MHOPMAIHOHHOH 6E30M1ACHOCTH COBPEMEHHOI0 M
mudposoro mupa. Mupopmarmonnas 6e30MACHOCTE — ATO CaMblil BaXKHbIN HJICMECHT B moGoit opramn3aiyn. Crarbs : D
yKa3biBaeT Ha HEOOXOMMMOCTH 3AIUUTBl MHOPMALMM B JIOKATLHEIX 1 KOPIOPATUBHBIX CETAX, & TAKKE ONUCHIBACT \‘u
coBpeMeHHbIe cpesicTBa 3amuThl nHdopMarn. Tlenbio JIAHHOM CTATBhU ABJISETCS PACCMOTPEHHE M M3YUCHHC TAKMX pe
CPECTB Kak OpaHMaydphl WM MEKCETEBBIC OKPAHBI, MX BUJIOB, (YHKIMOHAIBHOCTh, @ TAKKCe BBIABICHHC HX
NPEUMYIIECTB W HEJOCTATKOB IIyTeM CPaBHMTEILHOTO aHAIM3A. B 3akif04eHMM IPUBOJUTICS WTOT [0 BHIAM r
GpaHIMay>pOB, BBISBISETCA MX HAWITY4IIAs CXeMa JUId 3alliThl uHMOPMALMH B COBPEMEHHBIX CETAX M NPUBOAMTCSA
HayuHasi HOBM3HA HALIETO HCCIE/I0BAHMS /sl paspadoTKu coOCTBEHHOTO OpanaMayspa. di
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di
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Manac 34 «A»// Kanoocos 8 «A» kout. 05004., Anvamuvr 050040, Kasaxcman =
Byn FBUIBIMM  Makajia OKbIPMaHJIbI Kazipri [MQPIIK  3aMaHHbIH  AKMAPaTThIK Kayincis(ritiy  KarJaibIMeH an
TAHBICTBIPAIBL. AKIAPATTHIK Kayincizaik — OyJI Ke3 KeIreH MEKEMEE SH MaHRI3/Ibl SIICMCHT. MakaJia KOpHopaTHBTIK Tk
JoHE JIOKAI JKeyijiepaeri aKmaparThik KayinciairiHin KaKeTTLIriHE KOpceTeli, *KoHe € Kasipri aKmaparThik the
Ze

Gpanmaydp Hemece Oackallia aiTKana1a (baepso

Kayirci3airinin Kypauiapsin cunarraiibl. by MakanaHbiH MaKCaThbl
CoOHBIMEH

KypaIlapblH, OJNap/bIH TYpJIepiH, QYHKIMOHAIIBIK KAcHeTTepiH 3epTTer, KapacThipy O60Jibill TabbLIaIbl.
Karap, oJ1ap/iblH apTBIKIILUIBIKTAPbIH MEH KeMIIUTIKTEpiH CUIaTTay Tajjiaybl apKbUIbl AlIbITl KOPCETY 1a MAKAJIAHbIH
Mmakcarsl 00Jbl  TaObuTaabl. MakaaanblH KOPBITHIH/BICHIH/A, daepBosapabH  TYpiiepi  OoiibIHIIA HOTIDKEIEpl
KerTipinesii, oap/blH Kasipri JKeijiep/eri aknapartbl Kopray YIIiH €H JKaKChl TYpi AllbiI KOPCETINE/, JKOHE HKEKE

daepBONIBI KypacThIpy YIIiH 6i31iH 3epTTeyiHiH FHUIBIMH KAHAJIBIFbI KenTipieal.
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Computer modeling of thermodynamic properties of ICF plasma In
Gabdullin M.T.", Ismagambetova T.N.?
c
INNLOT. al-Farabi Kazakh National University, Almaty, 050040, Kazakhstan
2IETP, al-Farabi Kazakh National University, Almaty, 050040, Kazakhstan wt
In this work interaction potentials taking into account quantum-mechanical effects of diffraction and symmetry E;?:
were used [1]. The pair correlation functions have been obtained in the solution of the integral equation of the %
Ornstein-Zernike [2] in HNC approximation. Thermodynamic properties were calculated through these 9
potentials and pair correlation functions. e
1. Introduction , Ny
Interaction potentials taking into account _eg \—1h \/5 b i (@ +br7) E:
quantum-mechanical effects of diffraction and  Yab (r)= # ! & +br
symmetry were obtained in [1]: ¢
2 P:
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where €,,, €, are electrical charges of particles par
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50

B


http://www.tcpdf.org

m

A, =/ \[2em,k,T

Broglie wavelength;

1/2
7, - (kBT/[4”ezanng D is Debye radius.
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Dimensionless parameters such as coupling
(Ze)'
ak,T
r.=alay, where a=3 /(47rne))l/3 is the average

" =mm,/ m,+m,

2

is thermal de-

parameter [ = and density parameter

distance between electrons, were used.

The following formula was used to account for
different electron spin directions instead of the
second term in (1):

r2
e - ?
(r) kBTln[liexp( leze D, (2)

where S=1 corresponds to parallel spins, S=0 — to
antiparallel spins.

The pair correlation functions have been obtained in
the solution of the integral equation of the Ornstein-
Zernike [2]:

W)= CF)+n [CF =Fh(F =R,

US(T)

ee,0

where h(7)=g(7)—1 is full correlation function,
@ (7 ) is direct correlation function.

In hyper netted-chain approximation:

D(r)
kT

4

Crnu(’”)=h(r)_lng(r)_

where (D(r ) is potential of interaction between

particles.

Thermodynamic properties were calculated on the
basis of interaction potentials and obtained pair
correlation functions:

E=E,-d—7r2na2”ﬂoig“ﬂ @ rrd )

p=ie 0

0D
¥ [

a=ie P=ie ar

a=ie

J
P=Ed—§7z’ )gaﬂ(r)r3dr, (6)

where @(r) is potential of interaction between

particles, g(r) is pair correlation function, N s
number of particles in the systems;
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3
E,= ENkBT is internal energy of an ideal gas;

P, =nk,T is pressure of an ideal gas.

The results of calculations of the present work are
shown in figures (1-3).
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Figure 1 Results to the pair correlation functions of
Figure 1 A fully ionized hydrogen plasma for
different potentials for '=0.3, rs=2. Black line —
potential (1), red line —  potential (1) with
antiparallel spins, green line — potential (1) with
parallel spins, yellow line — Deutsch theory, blue
line — Debye theory.
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Figure 2 Internal energy for rg=2. 1 — [3, 4], 2 —
Debye limit, 3 - [5], red line — partially ionized
plasma, blue line — fully ionized plasma.




Figure 3 Equation of state for r=2. 1 — [6], 2 —
Debye limit, 3 — [5], 4 — [3, 4], red line — partially
ionized plasma, blue line — fully ionized plasma.

3. References

[1] Zh.A. Moldabekov, T.S. Ramazanov, K.N.
Dzhumagulova Contrib.Plasma Phys. 52 (2012) 3.

[2] David L. Goodstein States of Matter Dover
publications, Inc. (2002) 500.

[3] C. Pierleoni, W.R. Magro, D.M. Ceperley, B.
Bernu Physics of Strongly Coupled Plasma, World
Scientific. NJ.London (1996) 11-26.

[4] W.R. Magro, C. Pierleoni, D.M. Ceperley, B.
Bernu Phys. Rev. Letters 76 (1996) 1240-1243.

[5] N.N. Izteleuov, M.A. Bekenov Abstracts of

404+ S — - S , the 2nd International conference «Modern problems
o ! B - of physics and fundamental physical educationy
(2001) 84.

[6] S. Ichimaru, H. Iyetomi, S. Tanaka Statistical,
Physics Reports 149 (1987) 91-205.

KoMnbloTepHoe MO/JeJIHPOBAHNE TePMOAHHAMUIECKUXD cpoiicts mia3mbl UTC
1
I'a6aynmms M.T.", McmaramGerosa TH?

"HHJIOT, KazHY um. ano-®Papadu, Anmamet, Kasaxcman
HUHUIT®, KazHY um. ane-Papabu, Anmamel, Kasaxcman

B jauHOil paGore ObUIM MCHOJNB30BAHBL TOTEHIMAIIBL B3aUMO/ICICTBHUS, YYHUTHIBAIOIIME KBAHTOBO-MEXAHUYCCKHUE
sddexter  audpakuun u cummerpun  [1]. [lapubie  KOppessUMOHHbIE (YHKIMA ObUIM MOJIY4CHBI  PCIICHUEM
MHTErpabHOro ypasHenus Opninreiina-Ilepuuke [2] B runmnepuentoM npubmwkeHnH. TepMoMHaMHIeCcKIe cBOMicTBA
ObLIM PACCUMTAHBI YEPE3 JIAHHBIE TIOTCHIIHANIBI U TAPHBIC KOPPE/IALIMOHHBIC (GyHKLIIH.

UTC naa3MachiHbIH TEPMOIHHAMHKAIBIK KACHETTEPiH KOMIIBLIOTEPJIi MojeJIbjey
["abrymn M.T.!, Ucmaramberosa T.H.?

TATFYY, an-®apabu ameinoazer Kaz ¥y, Anmamer, Kasaxcman
INTDF3H, an-Papabu ameinoazet KazYY, Anvwamer, Kazaxcmarn

ByJ1 XKyMBICTa KBAHT-MEXaHUKAJIBIK AH(pPAKIHA KIHE CHMMETPHA y¢dexTisiepin eCKepeTiH acepiecy NoTeHInaIIaphl
xonmanpurFan [1]. JKyn koppemsuusiibl  QyHKIAsIAP OpuurreiiH-LiepHuK  HHTETpalbl TeHJeyiH THUIePTi30eKTi
KYBIKTANl IWENly HOTIKecinae atbiubl [2]. TepmMoauHaMuKaIbIK KACHETTEP OepiireH MOTEHUMAIAAP MEH IKYII
KOPPENAUUSIIBIK QYHKIMIAP apKBLIBI €CENTEIICH.

Computer modeling of D-T plasma composition
Gabdullin M.T.", Otarbay Zh.Y >, Mamatova M.B.?

INNLOT., al-Farabi Kazakh National University, Almaty, 050040, Kazakhstan
2IETP, al-Farabi Kazakh National University, Almaty, 050040, Kazakhstan

In this work, the composition of non-ideal deuterium and tritium plasma was calculated using Saha equation
taking into account lowering of ionization potential. The composition of dense nonideal plasma was calculated
using numerical methods. The degree of ionization was determined as the ratio of the number of free electrons to
the total number of nuclei in the plasma. Composition of the ionized plasma was calculated in the system in the
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