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P17 - 12533 

Kyp6aTOB A.M. 

T04HOe ypaaHeHHe AnR ~YHK~HH rpHHa KnaCCH4eCKOro 
nnOTHOrO 3neKTpOHHHOro raaa 

B AaHHOH pa6oTe paccMaTpHaaeTcR 3aAa4a KnaccH4ecKoro 
nnOTHOrO 3neKTPOHHOrO raaa. AHaflH3 npOBOAHTCR Ha OCHOBe TeO
pe~ o sapHa~HH cpeAHero 3Ha4eHHR AHHaMH~ecKoH senH4HHW a 
KnaCCH4eCKOH CTaTHCTH4eCKOH MeXaHHKe 6oron~6oaa /Mn./-CaAOB
HHKOBa. nony4eHO ypaaHeHHe AnR OCHOBHOO ~YHK~HH rpHHa, RBnR
~~eeCR aCHMnTOTH4eCKH T04H~M 8 npeAene B~COKHX nnOTHOCTeH 
aneKTPOHHOro raaa. 

Pa6oTa awnonHeHa B na6opaTOPHH HeHTPOHHOH ~H3HKH OHRH. 

Coo6WeHR8 06b&llHH8KKOrO HHCTHTyTa uepHbiX RCcnellOB8HHI. lly15Ha 1979 

Kurbatov A.M. 

Exact Equation for Green's Function of 
Classical Dense Electron Gas 

Pl7 - 12533 

The problem of classical dense electron gas is conside
red. The analysis is carried out on the basis of the Bogolu
bov, Jr . ,-Sadovnikov theorem on a mean value variation of a 
dynamical variable, The equat ion for the main Green function 
is obtained. This equation is asymptotically exact in the 
limit of high densities, 

The investigation has been performed at the 
Laboratory of Neutron Physics, JINR. 
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U,C JibJO Ha CTO.flll(6H pa 6oTh! .f!BJI.fi 6 TO.fl n o.nytteHH6 acmmT OTHtteo

I<H TOt!H OI'O ypaBH6Hl!!.fl ,liJI.fl OCH OBHOH <!JYHI<JJ,H:H fpl!Ha I<Jia CCHt!6C-

I<OI'O TIJIOTHOI'O 3 JI6I<T pOHH OI'O ra s a 

2. az.. 

11
_)1£:_+'\' k _)7[L 
- L; 2m 6 1~;-'l · t- L 2111 
d.~•- E.N i1:o'LJ~N- -J hL:i:JV 

+ z <f(~; -t.;'). 
i~ i<JsN 

/1/ 

:~;:~ecb f./ - t{l!!CJJO 3 Jl6 I<TpOHOB 1 

H m m y .'lbC I -I'D 3 JI8I<TpoHa 1 

z. -· 
K" e.t. 

f-t - pa;:~HyO-B6I<TOp 

e - 9Jl6M6HTap-

HEm aap.F!,ll. JlyOTb Tai<JR6 f> o 6 o 3 Hatta6T o6 pa T1IyJO T 6MTI6 pa.Ty

TJY , R = V V3/{4tT ;3) - pa.z~Hyo w. pa, B r<o T opoM saKJIIOtte H 3 JI6K

T poH Hhlli r aa . 

141 B pa6o T e n or<a a aHo, 'ITO paocMa T pHBaeJ.ra.fl OHCTGMa B 

TIP6,11 6JI6 

-f/J -~ 
R=h R", I :h j3•; h --- /2/ Nz nNo, 
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T9pYO,liHHaHHt!9CRH 3lWHBaJJ9HTHa CHCT9ll9 C raMHJ!bT OHHaHOl{ 

P.·z KN -
Jlo ~ Z 21>1 + T l 'f ( ~ ?;) -

J.~i~/'1 l~· ""' 
KN -11 ) J IP(f i)e-f-,;:-'Pu~! J~ 

K V -
- J!?. . ) e-~ ~N W(i ~) cAt ' 

Vl -

I',ll9 iji(l) - p9lll9HH9 HHT9I'paJJbHOI'O ypaBH9H.HJI 

'I'm, . )E. I~ K_ !I e -{' r 1'(1) 
r -.w "1 
J e-~-r 1/10) 
IE.J - J i 

;3/ 

;4/ 

060SHaq.HM T9IT9pb COBOKYITHOCTb pa,liHYC-B9KTOpa .11: HMrryJJbCl\ 

IT00p9,11CTBOM 

X~ ( 1., f-)) /5/ 

a qepea S (X- Y)- mecTHYepHyiO ft-cpyHRu;HJO 

~(X-Y) = n S6t1- ~("-)) fJ £ (p,/<J_/~J) 
i.'-cU3 'f J.~•U3 ~ .J / 6/ 
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I I 

.. ~ 

H paccr.WTp;ru: CJJ9,11YIOIJIH9 l@HKIJ;HH a,ll,liHTHBHOI'0 1 UHHapHOI'O .11: BO

o6me $ - KpaTHOI'O THrra: 

Ax (t)-= 2 s (x1- YJtJ), 
.L 1~t''lli 

/7/ 

AXtXt (i) =J.f~~~(~- r: (tJ)S(xt- ~(t», / R/ 

• • , • f • ~ . . 
Ax

1 
... Xs (+J = ~ ~('4- 'It~ (tJ) ... £(Xs- Yt.r{tJ). 

!~'./ ... < '.s~N 
/9/ 

CTaTMCTHqecxH e cpe.z1H H9 sTMX qJYHKu;HH JtBJJHJOTCJt S -qac•r.HqHbiMJ! 

ci)YHKIJ;HJIMH pacrrp0,118JJ9HHJI 

<A-~ ... )($ (t)) ~(~)sf, F, {t; x1, ... x$), /10/ 

~ (t; X~,,, .. , x) = V -,s' J~ (t:; X~,, ... , fsJ Xf~ot, ... ,'XK)J~+t·..Jf,PI 

PaccttoTpHM cpe.z~He G oT Ax1 x,_ (-1:) 

(AxtXL(tJ) = L (S(tcX{i)}S(x2-t-(t-}.)~ . 
flo /..~ i<.J~IV 0 

/12/ 

BBH,lly a,ll,liHTHBHOCTH raMHJibTOHHaHa Jla ITO nepeM9HHhiM t· K P-t' 
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npK t f./ KM9 6 1! 

< 8 (X~ - 'l: (t)) S (Kt - ~- (t))~, -.: 

H~ P·' 
= j8(~'1 -1J 8(x1.- ~.) ~~ z'kt e-~~ x 

A~ iii /1. ~ ,\ - I<N ih (1 ~ .\ I 
-r R "' \R -'} ~ R 't' R -J/ 

xe e Jyjy. . " 

I p.2. p.2. KN-(j_ ' KNijj/l.t) 

S -~l~ -ft..., -~T~li~1ij -f TYLR~l 1 e e e e a~lf;,;1s; 

H o pe .ztHee n pOH3B 9 ,ll9HHSI ~(Xi- Y: (tJ) a (t..- ~ (tJ) M0lli9T 

d ~Tb npe,llC Ta B~9HO B BH,ll9 n p OH 3B 9,ll9HHSI Cp9,llHHX 

<~(r1-Ji(+J,)S{.r~-t·r+JA,. ~ 

P;t I<N lP (.!. ~ ') 
~ S(tc~)e~~ Q-ri: It -l Jt. 

""' r A.rt -A t<fl iii(.L t ·) J e -,- z... e ~- R"" T R - , d Y. 
J( 

p·l. f 
< s u~L- J;) el' ¥.; e -!''If il\hj) ./'[, 
~r~AP.p.r-~~w~~~(~L~)----~~-

J e.-,- i;., e~ p: ~ '!:.j J 'f.. -
d 

• 

I . 

~ hex,- Y,),[J.} e -~ :{. e -rift if( i !•) d i,] 
s n [ e-f'~ e-0K: 'P ( t ~e) dY.] 

i.~€.1.N II. 

iaCx~ - Y..)n [e-~>I~ e-~ ~ ~a!.e) dv] 
'J i H~N le 

t - . n.--~~~~------~ r n [e-~~ e -~l<:iJiC-k!-.e) lv] "" 
J i! e~,.; of .Le 

~ ( S (X1 - 'f. (t))~o ( ~ (Xz_- t (t)~., , 
TT;m cpe,11Hero ( At!X't {f)~" no.ny1.1aeM rrpe.zt OTaBJiemr e 

< Ax-Jr~ (tJ) '"' 4 < J rx~- y, (O) J (t2- t · (iJJ)II = 
Ho i.l.t~ ' fft/ 0 

=~.?;.fN'<~(Yr Xft}io <.J(Y2-t(i)~~"" 

N 

= f! ( J 6'1- t{tJ)~o (S{t~- ~- {tJ)AtG-
'f) =i. 

N 

-l. (~(Xi - ~ (t)}~ ( S (xt - ~·{t)}~ .. ~ 
i: 1. 0 
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.::1 · 2 <~(xi- t (t))~ · 2 (J(fz -J:(tJ)J. -
i.~it<N Ho :1.! .- ~IV' " 

-); < J (xi- 1: (i-J)>n < ~ (xt- X (tJ~.. . 
lict' f. /11 ° 

B Ta K OU CJiy 'l!ae COI'JiaCHO COOTHOiil6HlVlM / 7/ H / 8/ 

<AxtYz (t~D .. j (AY1 (i)~o (AL (tJ>uo

;,~ <d(X!-~{tJ))Ho (8(r1 -Yi(tJA, . 

/ 15/ 

/16/ 

IT oKalKSM Terre ph 1 'lTO B npe.zteJie 12/ BTopb!M cJiaraeMhiM B 

/ 16/ MOlKHO npeHe6p61lb 1 T . e. 1 't{TO npH h---<><> 

(AxttL ~)~/ t (AYt(t~. (Axz (tU . . / 17/ 

Ou;e HHu .ztJIR sTo r o neJIH'lHHY <$(x- .Y(iJ)~o: 

0 ~ ( S (x- Y(i)'f&o :: 

... 

?'' 
~ ~(t-~? ~~1!/~(h'l d1.' S 6(f-r? e 1' y,;; dJ' _ 

t -~~ii'(il) Jt )( C e-~ ~~ Jp -
j e - J -

8 

I<N -c.L J .e..: - ~ R 'I' e. ~ -~ 21M e e 
-::: r ;<.N-cj_ ) !( -s ~p2--

J e ~ if lp R t ~ _1. e- ~ ~ ol__e /18/ 

.'/ <IHTHBaR 1 'lTO 

~(})~o ' /19/ 

HaXO.ztHM 

1. 1(- ;,\ ~ .1_ t _ pZ ) /20/ o ~<£(X-) i)Jiy,- Se~'~H(HJ ol~ 5 e ~z~ J 1' 

oTKy.zta 1 con epma;:r aaMeHy n e peMSHHoil 

~=-1_~ 
~ f! - ' /21/ 

TtOJIY'l86M 

0 ( < H }(- 'i (-<J))u/ [ R' f e~ '::' "'n) J ~ . 6.1.!!< \ %Ti. 
IE!. - \r J J . /22/ 
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TIOJIO)l{HB 3,!18 0:& 

N~nNo, !<.=n-'IJ~) ;-=hv;lo) /'2.3/ 

HaXO,llHM 

8/- -i. 
o ((J'(x-Y(-t») ~ 1 .. Pc;. [J e-~ao~ if{f.) J 

Ho h (J7imi<J3 (£3 dJ. ) /24/ 

r,11e Terrep:;, iJJ{1) 80Tb p6ll!6HH6 ypaBH6HH.fl 

~ KNo lfi(~) 
K e ~I) Ro - of? t I! -11 -

'f(l)~ "' j e-~. "~ 'l'(i) d 1 /25/ 

TaKHM odpasoM, nepsoe OJJara euoe B /16/ HM86T ITOpR.z10K 

0{1.) 1 a BTOp08 - 0 (!J 1 TaK 'ITO B np6,!161!8 /2/ 

<A XLYz (t)~o =-1 {AxL {t)~~ <AYL (0~0 ) /26/ 

a !IOOKOJibey B !Ip8,!161!6 /2/ HM88T M80TO T6pM0,!1HHaMH'l6 0H:a.fl 

10 

3KBHDa1!61!THOOTb OHOT6M 0 raMH JlbTOHHai!aMH f/ H II() 14/ 

TO 

( AxLtl (-t))ll " f (AK1 (t)~ (At~ {t)~ . ;27/ 

Ha OOHOBaHHH / 1.0/ ,!1JI.fl ~::.i,tJ rrpH h-- IIOJIYtiaeM 

~i. (-t; tt) Y,.) = ~ (t; x1) ~ (t; 'l.j. /28/ 

TotiHO TaK JR8 1 I~K B pa60T6 /1/, H3 TOP0 1 'ITO /28/ Bhl

!I01!H.fl8TO.fl B IIp6,!18 Jl8 J-1- .,._ 1 UO)l{HO !IOJIY'IHTb
1 

'ITO paou;err-

1!6HH8 /28/ .flBJI.fl8TO.fl aOHM!ITOTllti60H:H TO'!Hh!M npH Bh!OOH:HX ITJIOT

HOOT.flX 3JI8KTpOHHOPO rasa. 

TaKHM odpasoM, Mh! rroKasaJIH o eMqao, 'ITo ypaBHSHKe BJia

oosa III, IIOJIY'Iaeuoe HS u;erro'IH:H ypaBHSHHH BoroJIIOd osa 121 o 

rrouo~:;,ro pacu;errJieHHJt 128/ 

~- c [u, ~(t~ xt)]+ 

f ~ H <f'(~l- kJ, F. (t; ~Jli(t;x,)] J x. 
/29/ 

JlBJIJl6TOJt TO'!Hh!M B CJIY'!ae Bh!COKHX !I1!0THOCT6H. 

Bse,neM Tenep:;, B raMHJibTOHHaH H 6eoKOH8'lHO MaJioe ' B03-

WY1118HI!e BJUa 

II 



~U = exp fi£t)i~N /(xi)bf -rexp{t'E~t~N{fx,) fg i, / 30/ 

Tag tiT O II OJ!Hhlli r ar.!M JibTOHHaH f.// MOi:tHO rrpe.ztCT8 B HTb CJIS -

JlYlOI!lHM odpa a oM : 

H'==H+S# 
' 

/ 31/ 

r,~:~e 

8H: u(f)exf (-LEt) Sp t u(Jj lXf (t·pt) $f+) / 32/ 

H 

u(f) ~?. /(t). 
j{j!:tl 

/ 33/ 

qTodhl rrOJiy trHTb ypaaHe HH e .ztJJR <f.JYHKIJ,HH l'p«Ha « AxJ Ay ~, 
BOCIIOJ!b 3Y9MOJI T9 0p9 MOM 0 B apHaiJ,HH Cp8,11110 I"O 3HatiS1!11JI ,liHHD.MJ{

ti SCK OH aeJIHtiHHht BoromodoBa /MJI,j - Ca,~:~oBHHK oBa /J/, corJia c

HO KOTOpOH 

6(A(t)),!lr((A; u(f)))E ev (-i£-t)Sj + 

+.tn<<A;t4(J+)~£ exp (iEt) Sp+, 

OTKy~a Ha OCH OBaHKH /10/ 
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/ 34/ 

F/w)(i; x) ~ ~ (u\-t ~ x)-+- 3/i(IV (t~ x), 

r~e 

b F!(t-~X) = ~;;~{;,-~<A><, ~(JJ)i ex.p {<'Et) Sp + 

+((Ax) u{!+)';»E exf(iEt) a_y+j. 

r.zte 

ITo,~:~cTaBJJRJI /35/ B /29/ H ytrHThlBaJI, tiTo 

H
1

.:: J' H(t; Y.) t 2 <p(!c, -J), 
l~i~ll ilt'•.,j!ll . 

ll(i;x) = f~ t /(x)trt(tEt)Jp+ /+(x)&f{iEt)Jp: 
<P{!)=I~I' 

IIOJIYtlaSM 

o ~~(t;r.) o [ li(f; x.), sr/"J (t; x.)] + 

{ ~ f [ cr(?c '1.:!)) F/H) (xL) s ~(H) (t; X2.) + 

13 

/35/ 

/ 06/ 

/ 37/ 

/ 38/ 



+r-iM (x2) SF1(t; xJ] d x2. -t- [ ~?J(t; ~1), ~(HJ{ti)], /39/ 

r.ne 

g H (-t; x) = / (x) t!xp {-;Et) Sp t- J+(x) ex;; {t'Et) Jp+. /40/ 

Ha ocnonamnr 136/ 1\3 ypBl!HeH»i! / J<J/ Haxo.nuw 

[
·p t 1 

-;E << Axt,u(j-)J>E ., 2~, ((Axj_,~(J)~ + 

+Jr. ~ [ /(tJ) ~(HJ(xi)]t- ~ Jr 'P(tj_,- J2); r:/~J (xJ x 

x (( Axl., u(i)~ + r:/H)(x2.)({ Axj_, u(J)~] dtz_ /41/ 

IloJia PRJI 3,!16Ch 

/{x) = g (x:- Y), /42/ 

TaK '! TO 

'U (f): Ay) /43/ 

14 

IIOJ11{'la6M OI<OfltW T 6J!hHO ,'/paBH6HH6 ,liJJJl OCHOBHO H Ci.JYHK I.l;Hl1: 

fnMHa (<A-x J Ay ))E 

-l[ <<Ax1) Ay))E =: [ :~
2

, ((Ar1,Ay))E] t-

+ z~ ~ [S(r.- Y), !irnJ(x,)) • t' fi 4'r!d,)) 

F;. (H) (X't) 4( Ax~/ Ay ~ + 'i {H)(X'2)<<Axt, 4 1~ ]d~, /44/ 

I<OT OD 0 6 .flBJJR6 TC.fl aCH:MIITOTH'! 6 CK H T O'!Hh!M B IIp6,!16JI6 60JihJH OH 

I!JIOTHO CTH 3 J!6K T pOHHOI'O r asa . 
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