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ESCANPIG T, i oy, iy

Equation of state of the comples plasmas

MT. Gabéullin™, T.S. Ramazanov?, M. M. Muatov %, TN. Imsganibetova , G.
Abbtenova *

I s w roperes of hyirogen, bellim sad dusty plasmas were
svemgwel O the basts of sfecove porenile [13], which akes 5
‘mechanicalefcs, b equaion o sae fo byrogenand Belim plasts was s

Srsening efct s ke o scconut by OrastaZamks equain i FNC apeoxintion
the bt of the radie dsibuson Suncions 220 ffecive ssncion poresal [4] of e dusy
plasma tbemuodvanic fancoon, suh the excess prasre of e dut component & o
arracoon of e harged parscles, was evsluted

x st plasets, wisite dvars,
cdced iy merti] them
rexctor, 3t iserct i
sboratry conditions (hemmomucless iy, placns techaolog charee -
e plasmas where the erctons between parclesplay  domisen ole. T such plaasa the potetil
nerey t sver s et thei oemual enery and thei relaion i he coupling
psmeter T 3 Gy = (3/amn )" it vermgs
e e pasticls For sty placsa we have T == 1

Inhis ok the mcropotensial which akes o ot e disiacson

and bl placmas in wide rang ofthe temperare nd densiy sxeueed [1]

where 7, i the heral wave length, @ 5 are the
i the right sght o the equation (1 s the diffaction torm and th second one s re
oymmetry sffct. For iassction beween ion the sffctive potental i1
Bolarizability of st was aken nto aceaunt i efectiva poential: 3]
4] was wied for the dht v Totrsction
e theory wine tasdom phsse
of chagad paricls due t dipole momen, kg

equation of state for e
RDF: 2d potensial 2 1

where By =nk,T i the equation s ides] plms, £(9) i racial dsibution functons,
i were caleulted o the bsis ofth Opstein Zeraike equation s HINC approximasion:
ST 8, [ P, (7 = Dar,

28 oKTABpA 2015 1.
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Coulomb logarithm on the basis of effective potentials in dense plasma
Kodamora SK . Ramazanoy TS, Issanova MK.

LEIP A Farabi Kacath Nasonal Usiversiy, 71 AI-Farabi v, Aty 05004, Kzt
© botsorsgmai

s ok the Conom logarit i drved o e bass of effcie potanials, which ke o

accomus short range quaskum effecs nd long range many-parice srening ffes. The

merpoasion o fr the Conlomb ogaritan sing cacured dats 5 Stained.The Conloms

Ioganim for potons,deterons ud wons aracin i DT plsms paroces e cacuaed.

Tavestigation of the dynamic, fraasport and ofber characeristies o the dense plasma s 2 great
mportance for plasusa physics, 35 wella fo th problems of netial confinement fusion (ICF). One
important value describing hase propertes of plasma i5 Coulomb logarithm. Many research areas,
including ICF, dusty plassas, plasa processing of materisls, e, we the formula 1= Ln)\ for e
Coulomb Iogaritm. However, this formula doss not comactly accout for collsonal processes and
does not take o account the Guantum efects insystems [1.3]

T his work the Coulomb logarii isobained by wsin the effecive potentials. These inferaction.
‘potential take into consideraton lond-range many paricle scrsening effcts nd short range quantum-
‘machanical effcts [(45].

The Coulomb logarithm is determined by th center.of mass scattering angle 4, [1:

gy T (L,

234

et = m .y = (o, ) e e s of e ptices o spcies
B V(r)is the interaction potential of particle, 7s the classical distance of tbe closest approach,
b, =22, /(m )i e impact paramte o 90 scateing. We ke e i and i
gt psmetrs 5 by =1y, by =A{0, ), wbere 1y the Debye s, %y de
Brogie wavelgth Dimesioales vaiables e the coupling parameter T = Z,Z,6* kT the
donsty parmeter 7, =al 0,
Using the o of sl sproximstion o the calclsted dits ofthe Conlom logaithm (1), 3
interpoltion formua for the Coulomb logarithm of elecron-clectran 4, (T, elecronion 2,(T),
oo 1,(T) ntrsctions i obsined. The expression o e Coulosb logaitim i

QAP 08 o,

1206772 +1.1 019377

4,=0372-7%£047, B, =-0.069-1 0,542, €, =0266-r7% +0.023;

420163174 +1761, B, =—0.323-17% ~0.647, C, =0.195-17%* +0.053

The resuls of mamerieal solution (1)<2) and e curve of nterpolaton formul (3) of the Coulomb
Iogarithm ar represented in Fig. 1-2. T should be noted that the ntepolaton formul (3) comectly





