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\.'. 

· It is kno~ that Thomas-F~r~ approach [1] 'together ~ith' it~ 

paitic'ular variant for the classical ma:ny-b9dy 'systems, the. Debye-
1 ,·,' ' • ' i • ' • 

· Hueckel method [2], is'able to provide satisfactory results while in-
, . ' • . ' ! 

vestigating :the correlation phenomena i~ th~ media with Coulomb 
. .· . ' ,, ' ' . ·,·, . ' ' 

'interparticle 'potential. 'The·. advantage 'of this . approach consists/in 
' • • . I ' ', •I ' ' 

the extreme transparen~y of understanding the physics of the p~r-
• , • I '. • • ' • 

.ticle correlations .. But up to now the applications ·or' Thomas-Fermi 
,I ,,', , , ; . ';'j ' . 1

\ • I ' : , ' ,• .... , 

method.· ha'.ve b'e~n' lirited. to the sit~ati~n of the Coulomb 1typ·~ in-
, ' ,. • • I \ " < 

I ,, 

te~actions. . This paper. presents the generalization· of the approash 
, ' • I ' ·, '- : ' • ' 

, to consider t~e many-b~dy syste~ fith coristituents. interactihg by,. 

me~s of an arbitrary relevan.fpoteritial. ' . . . . ' 

· ,To derive the generalization,'let;us take the system of some par- .· 
'•: •:·', ;'' ' ' • • , . -' ,' i I ' ' ' • •\ • ' ' ~ < ' ' , ' 

ticles uniformly distributed with density n 'over a region .of vol time I' 
,, ' 

,,' .'ir.,,,L,et the potential ofi'the· p~ticle inter~ction be q>(r) ~ Ass~ine' 
: ' t ,·.,.·. ' ' ' '. ·, ,. ,'., 

,tha(a point object ,is plased int~ this region and intera~ts with the 
0' -- I •• I • ' • 

surrou~dirigs vi~ the same potential: Further we shall tre~fth~ ;oint ·. 

of th~ ribj~c~1oc~~ion; as the,origill'or'the ,co.ordinates. We are inte~~ . 
',1 . '• ...... , ·, ··, ' . ,, 

ested in the equilibrillIIl ,structure ptoduced'arourid the orig1n:p~int. 
' I ' ' • • \\. • ' •• 

T,his structure is "specified'by qua.i!itity nst;(r'; 0, ~) being the de~sity· 

,of the particles located irithe' vicinityof point f,r =I rj; 'HJte' () 

'denotes ;he systern t~mp~rature. 13,elm~ we shall use nsi~(r) instead 

,· of nst~(r; 0: n) 'f~ ~1mplify formulae. According to the.first "ite~"' of. 
I ' ·• ,· ·,, ' ,• ' ' ' , 'I • ' ' 

Thorr{~-Feimi approach, nstr(r) can be calculated with 'the following · 
, . . ~ ' ' , ' . : . ' 

·2 
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· condition: j 
·,. 1· 

µid ( nstr(r)) * q>(r) +. U(r) ,',, <:~n-~t ;fir)( 
-: ,' ·• ' 1 •. •. ·,I • > ,' .,,. • ,.: • '. 

(1) 

. ,vhere µid(p) is t;he chemi~al potential of the ideal gas of the consid-' 

ered ~artici~s' at d~n~ity•p, ~nd U(r) '~~ the,en~r~ bf 'the" i~tera~tion 
·,, · ,1 '·, l '' ' ',' ' .' , • • < '.-' . ',;, 'I,, , ', ·.:· ,' 1 ·' __ ... : , ;.' .. , , -

1 
'' :, 

of the particle being 'at poiiit r,witl} the other particl~s of the system . 
I '1 , , \ • H : •,, '' < ,: ' . d ' / • < ,, -~'• / s • : • '. '-; ::,'. ~•, \ •' :, ;,- , " • , • ' ' '! ' ' , , ,j , . \ 

· ;The quantity.in ,'the left side of (i) can ben.amed the 'total particle 
' ', •• • < 'I, ; ,,, ', •• • ' 

· pot~ntial;'Tcicalcuiate n~tr(r) with (1); the co~e~tion ofU(r),wi.th, 
/ ~ • •• ' • : • ' ' : , ·,'. I ' • ' • • '• , 

n:tr( r) should be fixed.· ' In t,he Case{ CJf.the ;ystems with 'Coulomb ; ' 
f,,, . •• • ' ~ ', • f ( " ! ' • < ' ' • ', , '' '<• \ \ s, 1' , • , ' > 

int~rparticle potential, this' is· ie~ized bJ'employing t.he. neut~alizing 
)'.•/)'\ , .. , • ,> .•,/:;:'_,:\'• ~,'. ., ,' ~.-'.•i, •I:• ,~, :, ,':"" ,••,·,:• 

1 

/•·:,•,\ > .'::•:;',: 
1 

• ••, •• 'i•·:,, , ... ,\.- ,, , 

• I background and, Poisson ~quation [1,2]; 13~t it,)s inrpossible for ,the._ •', " 
>:_( ':, ,·,,, ,·,(.,'",:, .',,, ,.,,'- .-.,: \ ', .-::,·· ;_t,.'·',•. ,.,.,'.' '._·,•.,: ·:, '··.!>_:,· ·:· --··>. (_,, ",::' ,, ·, . . :~·· "_ 

case of non.;,Coulonib interactions. However, we can. follow tlie other 
;,''. '-:: "":_ :' .-.-·:::,-:· .. ·~:',_,.-:_(:1'" \.,~··\·-'i,;,_ .. ,~~\~·-·:;."' .. ', ,. '. i' ,•,·.,,:, 

·,way based.on the obvious integral relation···,·, . 
.. f. : i'. J ···, ,.,. ·•,·,·, '., ,0. r :. '.1:,., .,,, . 

• ·. . [/(r) • %/f!({f~y' I) ;.;,@J1j: ·• (2) .· 

, , '' ::,:,·., i.,·, ... ,,,,. ',: ·.','·•:. ::,''· ·.c_', ·,''- ,.;'·,·:·' ' ; i 

· :At.poi1,1t T/ar:which isfar.ep.oughJrom'the origin;of th~ coordinat~s, · 
/_,,',:. '\,•:··,:, ~/.1 .:: . ·,~ .• ,.•~.:•-,:,,,;:A_,. -..'r:.,";·<' -,,.,.. ; ;~_:,:•'::•:,.,(\,', · , ..._ ' 

the total particle pote~tialth~11 takes· the v~u~ ' ' i 1. 

.... ii'~<'!) 4-· ii [ii If',;~ ':- y I Jdj] 
.,,, ' • - • :, : /, ' '.' ,,··. ,. '1 ,·\ - _,, '-, • ' ' .. ~.· ,,_ ' '. - :·. '. ' '' ' 

if, ofcbur~k, we hold to the ~e~onable assu~ption,that• 
,, ' " ' ', ,\' ',··',' ' ' > ,,.·. ', .. 

lim ~(r) , 0. 
r-+oo. · . .•, 

,' ,,.,r .. ,,'-', , 

' , 

. Note,' that ;we co~sid~r Tfar =I' Tfar ,~ R, where R is the micimal 
' : _' ' • : '; i' ' ' ' / : : ' \ ' ' : ,, : ' ' '' ' • , ' _. • ·, ,· . ', 

distance between the lo9ation point .ofthe object and.,the system 
' f ' • J • • ; \:·· I ,•• - l" 



-.,1',.:. \</\I 

.-J ' I • • 
\ , '· 

bou~dary., So, any boundary effects c~n be ignored in our investiga- · 
... ' • -··. , ' t ' • ' • , 

:, I; ti·o~. Equayng'(i).an1 (3) :we can fin1 . . . I 

µ;a(n)-, µ;a (n~~(r)) 4(r) + _fv(n,1,(y) - n }il>(I r-- ~ i')~y', (4) 

where the used ielatiC>Il 
. - . ,, .... 

< ' • ' •. ' - l, : .. : ., . > 

11~Jv ( <J?(I r}ar - ii 12 t :Cl r_.-V, I)) dfi 
;V-+O. . .· ·fv <J?(I r -y l)dy,, . . . 

0 (~) 

. for.t~e pair distdbuti~n f~nc'tipn::
1 

. . . • . • • . • •• \ 

, '•. • '. ' ' . .,, '~ • '• . ', ; , I .• ', , •. • 1 .. " .,, . • , ' ' , ': , , 

µ;,(,; j - ,";' ( ~f (~)} = ~ ( r) + n.fv (:g(r) ~ I }ii>( I."-:-f l)dy' , ( 7) .. , 

. ·. where g(r}. g(r; 0, ~) .. ~ To r~ceive·:mme~ ~ie,y.to ~hat ~;tent thi/ 
" ' ' , ,1 ,c ' • ~ ' , • • • ; , .. , ,' : '. · ' ' , ', . , , I , ·_- , • ,· ' f , ' : '-, : , _ 

· · equation is adequate, let us explo're ·its classical limit'. In'this case 
' . . •. , . l . 

:we have , . ·. : . ' . 
. /, . . . , . . .... ,'.' 

. µii(n)-'-'. µid (ri_g(r)) = .:...0_ln 1g(r). 
.;1 

' ·.,. 

is fulfilled for a 1o(pf th~. knowri.:potentials, in p~rticular,. for the. 
. ' \' r' . ' '. . ' ~" . . ' ' '.' . •. - \ /' \ . • . . ,( . \, ' ;' . ' , ' • ~ ' • • . \- : ' ' 

Coulomb' potential as well' as 'for the tntegrabl~ ones. ; ; , . ' 
• ~ ,··:· \ .,·: • :· .( ' ,. ; 'f /) • ' • ' •. / 

Now.we should realize the second "item!' of Thomas-Fermi method. 
. · .. · ,· .. · . ',/; . '. 

· It implies that usi11g nstr(r ), we are·able to st11dy the space co~re.:. ; 
\··~ '· . ' ;- ' .. ' '• __ . - . .·,.. • : ., • '...·. . ; ', 1. C I ' 

lations in the )nany.:.body sys~em made: of the particles uniformly 
:. .. . ·.. .· . '·. · ... · .. ·' . . . · .... ·· ... , ". ·.. . .. · .... , . ..·•' / ,' 

distributed with density n. :T~e most.iinpoit~t quantity calculated 
. ' i ' 

·, Ther~f~'re, refatiofr (7) ~an brre,v~itte~· clS / ~\ 

.... _ .. -.- · · 2·01n g<~> ·. i(r>}nh!Jiy) .-i)il>/1 t- upa/ 
' ; • ': , : l. : ', ; ". •, '.,' .~ • '., ,· i ',~; •, , ' , ,-;_ ;, , ' • ,_:,..,, ' '1: •, i,'., '. ,' .· ,, ·1 , ' 

Equation (9) makes.'it possible togenerate•the·expansionin powers 
'. . '' \ ... /".,;'•,\' .' ., \, ,, 

of ~.forg(r; 0, ri ): •. ·. 
. • '1 ' ~. • 

·, ·< 

· > ; 0·, n,). . · g~(r;'0y+ n iJi( 
in Thomas..:Fer~ approach and rel,;,ted with the particle correlations·, 

; ;· ' • ''. :,_. ·: / . . ·.:.:·: \ - ·:.-'. ·,, '. ,.• i : ,- > \" .· ' (\ :,_. '' --! '. .i• ' ~' ' ; • . . •. \ , '. 

'is usuallythought to be the screening radius. Of course, IlOW we can, 
: "", ' ;t ' , ,i' ., , • _: ,.:··,. ,, ' '.· ,,. I •' . ·I', , . ~; ' , 

•, ·not exploit' this quantity, for it is -tightly connected with Coulomb ... 
' ' . ' ' \ . . ' ,. ' ' . 

, '\ "·' . . :·' . . ·", . '. '.i'' ' \, ! ' J • _ • .,., 

interparticle potentic1l and the. neutralizing background .. · But there 
•. ' - '~ ••• , '.. ' ,< , • • ' • ,·' , ' •• '. ' ,• ' ,' , • 

is one more cqrrelation characteris~ic; no less important than :the . ' ,· .,'' . . . - " , " . ' ; 

screeningOradiU:s, th.'at ma;y bei evaluated iri 'the approa~h disc;s~e<i. 
' ' ' . \•' ,' '. : :··' ., . 1 ' '. •• \ ,., 

It is tlie pair distrib~tio~ function g( r; ~' n} for which we. have 
,· ' .. - ' - ,- • -,ii , ' ' 

. ( 
0 

. ) c.··n:n;(r;0,n)_ ' 
.··gr; ,n = · . 

. .. 1 ··. . . .. . n ·, · 
-.: I 

,, . ·.using (4) and (6) we readily obtain' the following integral ~qtiatiori 
. . .· .·. . : · .. '.\· . . ,· . · .. · :· ·, :' . . ·'. :, · . 

(6) 

/ 

. · . 'gi(,;o)'.· ;~ftil>n) , .. . 
··., ·. . .. ,', .... ' . :. . •." \ '. :,· •,' 

. g1(r; 0)_ . (_l_ e_ l/(::<J?.·(r.)) ·:1_ .. <J?(I r;!_iy 6•(e_ ip·. (:_ ... : <J? ... (.y)•.) ~. i)·_ dy:. 
'·-: ·,<· .. ···.·. 0 .. , ,,.0 .. Jv,,· ... · •·,·., _0 . . , .. ·: 

. : ,'• As it\sseen/go(r;0)is}nf~ll.,agre~rrient with',th~:krio~n~esult'of 
I•, : :' ,/, -, , •: •} •.)1• •.••1 1 .,: ,:. :• •.',•:,•: •,~::•, •): '.• :.',_.:,:/ ,':'.•,•.:,,••,,,,, ,:)•:,"••'>\:,.:,,;:'•I', 

the calculations in Gipbs.canonical ensemble [3]. B.ut expr~ssiori for 

• 'g~ (r; 0) ~o_i~cide~ ~ith the trt1'.~, value '. I . . . . .. 

. ..·(·. <J?(r))-. exp --· . 
';,0 .· 

.. r. ·r · .. ·;r,.(1 .... · · ·•·· ·, . . .. ·.';I!' r ....:.·... . . , . . ' . 
. . . eq:p ( ~-:-:: . y I), . . ~ \ / . . ✓ <J? 

.\ > ~-

'· 
\ :, 4 



only at high temperatures. So, etjuatioii (~) gives ,the valid sec-· 

'o~d viri,al co~ffici~nt at' lm; temper~tures, and the corr~ct second 
I. , , .. • , ,. . . . . . . , , • 

~d~third ones at high temperatures. No_te, that,, quite. reasonable 

··integral:'equations for g(r) derived in tli~ _supe;position·approxima­

tionJ4]: a;~ iti ;rtor-'b~yond .the.thi~d ¥iriai coefijcient [3,,5]~ Th~s, 

th~ ~se of integral formulation for. Thom'as-Fermi a~proach ins~~ad 
.' -- ,' ~. . ' .. , • • '1 :.,, • -~ ·; : •. · ''. '.. /-

of the differential one arid' the -orien:tation to. the pair distribution· 
. > ' . ' '·. - -' '' ~·. ', . . ,, . , ' \ . i . ' 

' function, .enable' us to generalize this' method to study :the ~ase of. 
I ' '.•· . : / . , ,, ... , ':., ... , .-··., ·.' , • , • , ,•, • f •• : r••. 

·. the non~Coulomb interactions. But, the' investigation goal'. has" ndt 
• . 'i. ' ,;'. 

I 
been reached yet: 

'•! 
.,, / 

( __ ·,. Indeed,·i~qu~tion (7)-gi;~s.th~ possibility to co~side~ particle.cor-: 

· 1:1at~~ns in, fo;. exampl{, nu~lear' ,matte/·_· where~ the. n~~lebn~ nucleon\ 
'' ' ~• • ' ' " I • • ' • 

--~pt~ntialis .. of Yukawa WPe.exp\-:TY)/iJ, or..j:nthe ~lectron_gas.,But, •.· 
: - t ;, , . . ' ' i'. ' • '~ /., ; \ \ •. ' '. • • ' • . ,; ' ' '. ·_, ' '. • .. 

._. · it is not the case for :the potentials :which are not' integrable .due. to 

( \heir'.: b~havi.our •. a:t small. separatfons betw~~ri· interactini· particles.· 
·1 , , . ~ , '• •. r ( • • ' •. • . • ' .• :· • - ,, • ' ' ~ '·, , ' . . ' 

,' .. For instance, if WE: take;p"otential 1/rm (m > 2) th,en the iri.~egr~s i1;1 

expr~ssions (7) _an& (9) will n.ot exist. This obstacle appears because 
'>,, -,, ' ,, 1,, •. ,, • ' , , • .' ,, ,\ •• • ; ; \ • ' C • ' • < ' : • ' ' • 

particle correlatibnshave been neglected while_ calculating U(r). Iri 
,.. ' . . . ' .' . ~ ' \ 

• 

1 

.-. particula~,:iri'ab9ve mentioned reasonings, quantity: U(rfar)•is'given 
~ith, ih~ expression ~ ·, . . , . . . , > 1 . , 
. ' ~ '· , . , '\ , " 

. ·tr(rfar) ·_ ~ !_{ i(I ftfar .7:Yl)dy· 
lvv · ·· · · ,, '·, 

' . ; ' ' I , ' , <·.' that' corr~sporids to the' pa!ticle interahions _taken'in Hartree ap-
t > Ir ',••, 

·, '' 
._,p/ 

,_;., 

J· 
'~ 

\ 
I, 

. . proximation .. The latter is well-known not t~-take into ~cco\mt ~y 
\ . . .· , ' ,· '. '. '' . '' ' .. ' .. 

·. correlations: To derive a more correctrelation for quantity-U(~far},· 
. . •, ". / ,, ; ,· ',. .. ' ,· '· 

j~' 
" i) 

i/ 

•I•,...,_, 

' !) 
I 

,[ 

,, . 

. 

"'~-{ 
L 

I 
.f 

, •• r 

T.·1 

not~, that _it is nothing ei~ebut the i~t~ra~ti~·n·energy:of a particle·, 
./ .. _.' ' . • ,~-.. .' , • . • l, '. ' ':' ~ >. ' , """"'• -. , . . ,', , . - ', ~ , 

with. the other particles uniformly distributed .around. witlr density : 
. '.-.,· . - \ 

n. Keeping·t~is' inmind; we estimate U(rfar) [6] as . 
\ 

. _u(·;fa~) : n,fv g(I !fa~ ~-ff I). ~(I Tfar. _: Y l)dy~. · _· -·•·_, (10) 
. ..• V . ~- . ·- • 

. 'I . . . - . - !, . ;~. , ,,, ' . . . . ' . , ' . -

B~t how)he /proble1:11 arises ,h~w U(r) c~~ be spe~ifif~, ,f?~ _yve have 
. '' , . ',1 l, / ~ ; ' • • ' ', , ,; _ I , , , ' \ , ' \ , . . , - ' , ~ ' 

fixed only its)imit value· at rfar• · A reasoriab~e way to dC>_ this is. to· .. 
~~ ; ·•.~ ·,> •', ' . ;- ..: , i ' '.<- ·-:: \' _; . •. r_ -'·;. ' •. ; ·,. /·-': • __ ,, r \_I . ' , • ' 

treat quantityg(r)~(r) as:the effe'ctive interaction.potential which;-·• 
• ,, ' .• .- : , • . / •. :• " • ,.- .• •• ' r 

., .. ~ . ' . / ' ' - . 

· ~ho.ul,d be _sul>stituted for <I>(~} in all the integral~ in expression~ ,(2)-
~-\. ',, -~-.<: ,• ''\._' ·--··,\·' :'· ·_',· :--.' . •'., ·,,.·· ... ,. \ .... / 

(5). ·Jn' this case we ·have : .. · . · ... -·_.. , · ' · . 
, ·, / . ' ' ' ' . • , ·,." I• 

'•, 

· U:(rt _. -.l~~1.f!--'ff'D.~(I f'-:f I) nsti(y}dy :' 
'• ,,: ·., - ,. •• I 

.. •. (11) 

Th.rther, '(1) and (l l)/t9getherwitli (6) yield th~ ~qu~tion . 
I -, ' ' '< I , ,' ' ' • '. ·,1• , 

•· µid(n) ~ µid(ng(r)) ~(r)+. . 

·, + n,J(diy\} 1): g(lr~ y I) ~(I,~ yl)dy,_-
,..... .. '.'. ·:. '·. ' , .. ,· . . ,, .... ( . ·. ' ' . ' \ 

It is interesting to compare (12) .with the well-known integral equa-
• . ;~ '.. ,,- _;i .,\ '.~-- '·': .. • . .:·:. ' ,:· ,,)· <,,'. ',__ ' I .,,_ ~-: I 

tions for the pair distribution function of the classical simple liquids. 
i • ~-· _' •. \ .' ', : •,:, , • \ '• , • , ,, ., , • I , ' : , ', e 

I In s11ch a situation .~~pressi~ri (12) can he rewritten. as 
,' ' • • ' ' , .,·. J. \, 

I 
' ,·· ,', i ,·,:;, ' :' , , , 

-0lng(r) ~ ~(r)+n i(g(y) ~ l) g{l:f ~.17 I} ~(l'r-fl)'dy .' (13) 
'-..' . : :,. ' '" . : ., , '.',, ,, :. ', _. . : -, ,-.. . ,. '" 

. \' 

7 



./ 
\,· 

This is very similar to the equation 
., 'i .- j' 

, '. :~,0lng(r) __ <I?(~)+nf (q(y)::-'l)i_(lr~ffl)dy ,')(14). 
' . • I ,- , ' ·• • - . ' 

de~.ived in _the superposition ~p~ro~iin~tionby B~goliubov (3] .. Her~ 

~(Ir'~ ffD ._; :g((r ~ uD~oi ~ :g n +·1-~ <I?(t)!!~t'. 
. ,, . .. " · .... · : ; . . . . ·; ·. Ir-~ . - . \ . . 

Function. ~( t) ~1" is oscillating 8:~ound ze~o, s~ its integral,· apparently, .. 
a' ' ' ' -• '.• •' ,.r.'" > ,If• .' ' • l, • ,, • ' 

does ~ot :m~ke : ari essential cg~ti-ib~tion:. into the expression' for i 
.. (i' r ~· y ·If. So, e.quati~rii 

1
(13) 'and (14):,ha✓e:t~·lyield the simi~ai 

' . '\_ . '_i ,..,. ~ •. ' , . J. , l • , .' ' , \, '-, ·, ,,_.:__ ' i:, . ;, ' '~ .:· ' .· '.• 
_qualitative results. Acc<>rding to (14), we .can ~xpect that iJ? (r) is · 
j .· .. 1. ,, ' '.:.· ·,:.'./~ ·:·\. ,·'.",) - '_,"> -. ·', ·:. ·,,··., )····,-:. ,:·,.: :' :·: ·.· ;f,:· i_,:. ,::,,·'.-·.'. 

. :, · ... :more accurate estimati_on of the effective }nteracti~ri potential than 

. '. g(r:)~(r).· T~~ r~plac~m~nt ofg(r)<I?(r):b; i(r) i~:expr~~sio~(b),. 

.1 

• . ;,· ,,: ,· ·., • ,' ' ' • / :,. .. : ' .·, ~ ! • '. ". '' • '1 • ' '/. ' \ • • - • • •• 1. ,.' ; ' '•:. ':·, • : • ' " ';· 

. ' ·results in th~ following integral ~quation: 

, '~id(nj, - ;,., <ng(r))? <P(r),t,;l. (;(Y );-: 1) ;j; 0 r;- if l)dif,, (1s) ··· .. 
l . 1 , 1,· , . • 

·· _which•gives BogoliU:bov ~qu~tion:(14) in the clas~ical limit; .Thtis,·~~-- .·-· 
I' ' ' . ' '' / '. '. : ':: ' )' / •{ ' . ' ''., I:. ' •,, ·. . .·', ' ' :,,'• ., ' • ,;: • -:: •! :,.~ ', ::·•,'• > ,r ,'. 

. have now d_erivedintegral, equations (13) and .(15) tliat allo~ us to 
' ••• •• --.'· < '. ' • ·'· '. ' ' ,·, '\ •• ,' ' '.' ' ,, -, 

. ·. expio~e particle c:or;elationsev~n' in th~ many-body syst~mswith the 
I . ,, , : ", ! , . . ; •• > , \ ·. , , \ ~ . , -~.' : ··. ; i' ·,. ~: , . ·. '- •. ; , • , . , , , ', . ' ... : , ,' • ,, ., , 'i . _: • • . i . . : , . 

int~raction P0fentials behaving at small distari~es M I/rm, (m >, 2). •, . 

' . ·.In,' con~liision," let us t~~- .~otice 
1

of the mo~t \mportant :points. 
J'. • ' ' • ' • , • ' . '! 

. of ·the· p~p·er, on~e; mo~e.•• 1:.The:,article :p;es~0:ts 'the.· ge~eralization ' 
,/.•1,j•••· :•,•.·:..,·,,._ \,l •,,,,._ ''.•~,:'":,:,,•;! ,_.•).,•·' \ .. ,•••,t,,'•.,.._,~, ·:,."'_'.;;_',:; ;l·., 

of the Th~mas-Fermi · method to investigate particle·. correlations1 in 
•.·. .· , . • . • . L , -> I , - .· ·,.·· : ! ; . . > ,_ : /· . 
.the many-body systems with non-:Coulomb interactions oftheir con:. 
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stit~ent~. The essentials of th~'generaHzatiriri-~onsist ih' risi~g-integr~l ··, 
- ,, , ' .. ,, ; ' ' 

\ 

·, 

' \ 
,· 

1· 
/ 

J' ,,.. 

/ 

formulation. and operating ~ith the pair d1stribution· fu11ction. Th~ . 
'' . -. ', - \ - . . ·_ . . - - -- ' ,-

. · -papef resclts in the integral equations for g(r) whi~h correspond to . 
' • ' '\ l •. ,._' 

·the-idifferent ways·of considering particle interaction;.:The most ac~-
. , , , ., I._ ' ~ \ . . , ~ ' 7-. . 

curat_e· of.them; (15), is reduced_ to Bogoliubov equation (14) in the,. · 
' • ' 1 . . ' , '. •' '... ·1. . . - - "·:-. . . ., ,: . . .. - . ,', . ; 

.··classic?! limit .. As to.relation '(7), it follows from'.(15) in app_roxi-
- • • I • • • ' ' • • 

m'ation g(r) ~ 1. At last,'.integral- equatioh (12) can be used 
1

as the 

~impli~ed•v;riant'of (;5) being-~bie to p
0

ro~u~.~ th~ same qualitative 
., • • • •• 1 ,, . ' ·, ' .. - ' ' ', •• '·1 

picture of particle: correlations; Ofcourse,'it is also int~resting\tO . - - '- ' . ' . : ', . . - ; - : - -~ . . . . - ._ : . \ . 

investiga:te.other possible eyalu~ti~ns ~f.U(r) .andthe corr~sponding 
• .• .,~·•.,' -~ \ ·.,: ·., '._\,.. ,_ '.··,_ .,'~·-.-~~---~-.: 1 .••• 1 ·:. ·>·~ 

integral equations for the .pair _distribution _function .. Thi~ investiga~ -: 
\"• . . , I . ' " < ' '·• '. • 

· ti6n will be present~cfin, the fo~th~oniing paper::",' ( .· -
,\ -.. . . .·· '-: ,. . . '' ,. ,·· . _. 
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illaue11Ko A.A. EI7-96-90 
· Koppem1um1 1.Jac~HU B 0606me1mo~1 no,nxo.u.e Tmrnca-:<l>ep~iH 

Ha oc11ose HH-rerpanbHOii cpopMym1poBK11 nonY4eHo. 0606me1me no.u.xo.u.a To­
Maca-<J>epMH, KOTOpOe nOJBOmleT IICCneJJ.OBaTb npocrpaHCTBeHHble' KOppen51Ullll 
B MHOroYaCTll'lllblX Cl!CTe~rnx c_ HeKynoHOBCKHMH noTe11u11anaMH B3al!~IOJJ.eiicTBll51. 
8 pe3ynhTaTe_ 11aii.u.euo mlTerpa.nbHOe ypas11em1e iurn nap11oii cpyHKUHll pacnpe.u.e-' 
,,' \ . ' . ' ' . . . 

nemrn, .KOTopoe B Knacc111.JeCKOM npe.u.ene , CBOJJ.HTC51 K . mseCTHPMY ypasue111110 
Eoromo6osa. nony1.Jeu11oe 0606me1me no.u.xo.u.a ToMaca-;-<l>epM11 nOJson51eT Y'.JeCTh 
'n3a11~m.u.eiicTB1rn . B KBaHTOBblX; M11orn1.Jacn11.JHbIX c11cTeMax 6e3' 11cnoni.Josa1111~ 
Teop1111 BOJMyllleHHii. 

Pa6.~-ra Bbmo~11e11a B Jia6opaTop1m Teopern'!ecKoii cp1;J11K11 HM.RH.Eoromo6o-
sa OIUII1. · · 

I' 

'1:lpenp1111~ Qm,em1~e1111oro 1111crn;yra l1Jlt:p111,1x_ 11ccn_eJtosa1111ii. lly611a, · 1996 

Shanenko A.A.· . . . -, . , . E 17-96-90 .. -
'Particle Correlations i~ the GeneralizedThomas-;Fermi Approach 

' .' " ,' J ,· ' ' ,, 

. This paper presents the Thomas-,-Fermi. approach· gerieralized . to consider 
the. particle correlations in many-body systems with ~on-Coulomb interaction 
pot~ntials.

0

The key points of the generalization consist in using integralformul~tion 
and extracting the pair distribution function. The latter_ has been found to obey 
-the :integral equation ~hich, in' the classical limit, is reduced, to .the well-known 
equation of Bogoliubov. so: the approa~h presented. giv~s the way of taki~g 
.into account interactions in the quantum many-body systems beyond the. weak 
coupling perturbation theory. · \ 

·. The · investigation has been performed. at . the Bogoliubov Laboratory 
of Theoretical Physics,'JINR. · · 
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