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In the papor 1 N,N,Bogolubo.- su;,;ge&ted the ne" var1otional pr1no1ple wh1oh 1& а genera11-

zat1on of the "ell known P'ook method 2 • The ooos1derat1on of the new тar1ot1onal pr1no1ple 

was extended 1n 3-,. In the Fook method the energ,y m1n1шum 15 вought among the cla~~ of quaи1-
1ndependent wave functions of the partioleв wh1le 1n ~.Ье ne,v variatiotшl pr1no1гlc th1:, ene1·p,y 

m1n1mum 1s soght a.mong w1der clans of thc fuoct1ona, namely, 1n addit1on to tbe quar.1-tndepen

dent wave f unotions of the partiol e $ one takes into acoount the w&ve fu.notlons of pa.ir~ ot 

partiole&. 

It iз •ell known th&t 1n the series of the physioal proooзse1t the oorrel&tiona of t11e &e

veral part1cles play an 1mportant part. lndeed, in the phenomenon of superoonduot1v1ty of eleo

tron ра1rз w1th equal and орроз1tе momenta neOr the eUergy of the Fermi зurfaoe play an esвen -

tial role , In the atom1o nuoleus the pa1r oorrelat1ons of nuoleoos wb1oh are on the outer sbell 

play an ir.lporta.nt part, and 1n о.,, -part1al ~odel of the nuoleuв the oorrelati on& ot the fore 

pa.rt1cleз a.re oonзidered: two protonв and t"o neutrons eto. 

In th1s oonnect1on it iв 1nterest1ng to oЪta1n equat1onв which would taka into account. not 

only the oorrelations of two part1oles but also the oorrelat1ons of fJ:/JJ numЪer of part1ol••• 

The method suggested Ъу 11,N,Bogolubov 6 ma.keв 1t poss1Ыe to take into aooount N -part1ole 

correlat1ons 1n thc proЫem where the total numЪer of partioles N'>>N, 1.е . , essentially, ~<• 

take 1nto aooount N -part1ole oorrelat1ons 1n tM med1um. In •thO pre•ent paper we use th1> 

method for obte.1n1ng an eqш,.tion for the wave funct1on of the ,V -part1Ыe •Y•tem 1n the D'"'nJ' 

body 1~r0Ъlem, tak1ng 1nto cons1derat1on itз o.ppl1oat1on to the procesзes in whicb the corrc -

lat1ons ot ma.nt part1oleз play e.n 111,Portant pa.rt. 

Let u• oonsider а syotem of the Ferm1-part1ole• 1oteraoting "1th а Haa,j.lton1an: 

н"Е:. T(f:f}a/at' +tz=. K(f;,~1;f,f.}a/a1-· af; а11, 
~, ~~{# (1) 

where T(f,P} = f(f;f) - ,1 d(f- f) , the othOr ootations are g1ven 1n' In 5 

using the new var1at1onal prinoiple one hаз oЪta1ned equat1onз 

2/,(f,f'/F ,l/1)• о !f3(f,f'JF,o/)"' о 
(2) 

for the funotions 

(J) 

where <А> "" 4 { А :Dv -:ft ~ ' 1,е. < .... > 1& the nтarag1Dg over •ome oto.-

t1st1oal operator CJS In the case of non-stationary processes one ohould consider the ampli-

tudes 1n He1senberg representat100 and then 

< [а; а, •. н]) , (4) 



'->r, ' ha.sing on 

- " -

dF(~,f,.)"' <[а/а,.,н])= '(f,,f•/F,Ф). ,, <d'f'((,,f,.)= ,, 2/,(f,f•IF,Ф)_ 
( ') 

L•t us oonsider th• oorrelo.tion funotion 

<а, • а~ ~ а~;> 

in ,Х - reгrecaontatlon in the """" -..hen the numbor of po.rtiole• 1"! io а good quш,tuш ono ; 

thereforo we exclude from (l) tM ohomical potont:f.al А 

reгrec;Onted in the ;form: 

Lot tДio oorrelaHon funotion Ьо 

(а, • ~ ,х'>' 
• 'r , .. а~.> = (-'1, ,,, ~) r (",',, ~) + 1 ( ,, 

wi,pco J tendo rapidly to zoro, ~hen th• spaaing betwoen the вyotems "· •·) .. , 
( >;', .. ,:) tondo to th• infinity, a.nd t\>o integral• 

J 1 '+' (v,, - . >!. )/~ ,ly, /" ,,. ,,.,., 
a.re oon.-ergent oneo. In thia aa.so one ""'У inHrproto 'f/(»,,. <) 

'"" N -J'O,rtiole •,rotom. 

In order to deduoe the •~ua.tion, ~hioh deterп,ine• 9-'(J!, _ ->',,) 

two-Hme ooпolat\on funotion 

<а,,,(~) a-,,,,(t) а; ('r:). а:,;('.-)> 

an<I differontiate it o-,or tho tiшo t ; we oьta1n: 

_ L <а~м' ,, а,,..(•) IZ,J;,+ (rJ 

"'<[«,,,(t) ... а,_,(о),Н] a;(r:)_ 

а,.~ (r) > = 

а,;ст:J >. 
'l.'hi" oquation oontaino the oor~ola.tion fnnotiona, 1ntlud1ng ~!,/+ :i, 

а., wavo funotion of 

let u.s oonaidor the 

"' 
oporatoro, L•t ua pro--

oood to the opprmciina.te equation expreaeing "vpro>:irдl\tely th• ooпelation funotion inoluding 

2 ,V + .' opera.tor,, in termo of oorrelaHon funotions of the t1'0 and l N 

~owa 

< a/(-eJ a~(tJ_ а~ ("J а,, (tJ , .• , 
a,;,<•J a,:(•J а1,-М a!.'(<'J .a/t<J> 

, , . 
=L. н <af(•Ja1(t.1_>(a~(•J 

)"' 
1~' 

а1_, (t) а,_(,) а:,н Ю ... а:~·-, М '¾., (.!) 

aJ/,ct;a~,(tJ а~+(т:J .. . а,,+1т:J> + 

oporatoro аа fol 

( а) 

1 

' 1 



j 

:1 

j Oont~ina suoh torms whioh tond to ,о,·о whon die.µlao~n~ 

in:finity, Let us note 1'hen ipllttln~ (8) lh• nu,ob•r ot :partJ.cJ.e• n 

of the raol tl>at Oho wava function '1'~ muat Ье ~roportlonal to 
• 

nary stato then in the goner~l non-stationaty оа.ое "" writo it а., 

\о the 

js oon.servod. 1n vlew 

in the "'"'' 10-

(S) 

Let us oubstitute (8) into (7) and d1e.plaoe 

(6) ,·,е oьta.in tho oquэ.tlon for th• w~vo !unotion of the 

to the :!.nfinity, thon, uSinr, 

,, - partlole systoat as fol I owa, 

L K(t.f-',~·1) ff(~. 
f!.f.' 

+ t = jK(P,f',Y,J)F(!,f{) 't'(~,--· 
,., !,f',,:. 

. , 
~ L L K(f:.,f';v,,fJ F(f,~J 'f(,;, 
i•• jso f,f:r-

J• [ 

. JJ,) + 

(lo) 

,)j-

L•t us oonsider 1\\.• eq""tton for the wave funotion of the ,v -partiole .systern in t!le ma.ny

bod;r probJ.em 1n the t·.,o гartioular оазеа. Th• first оэ.sо 

, 
+ Z. V(>i,~) 'f'(•" 

•8·• 
and tti• e~=tton for 

, , 
.У,,) - .L L VC•,.fJF(f,~) 'У(~, 

,., J•',J/a, 

F(f,f') we wrlte ае 

(ll) 

(12) 

. У,,,) 



(Ы) 

(ет) 

(Lt) 

(?I) 

(Н) 

(П) 

.. ' 
·~Jrl){r-('~Jэ\ 1 

о~ {rJ:J>:i(,,f;JJi1> .... r1:n.::1r.;-1J,1,j ± 
{r,;~1>.::1r.11)::1 + O'J)th o:11t11 \ 1: - u•n;J 

, 

,пон~Т•" aq+ iq v•:ioouпoo а.tв (,Jf)tf> ~U• {,/'t'):d """'" 

{ r.J ;J) rh f.l '1-J" r1> + CJ ;JJ .::/ r,; 'i! .J - CJ .:.J).::1 (,J<f) _::j J fr.;,;) Л - (.J:JJЛ \ 'f ... 



• 

• 
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Тhuo, ti,o uw .-ar1atioD11,l pr1no1ple and th• •tbe,...t1oal metbod OUIWIOtod Ь:, N,11,Bogolabs~ 

a.llow to <>aloulate not onJ.1 Jl'lir oorrela.t10no but al~o th• oorrel"tion• о! N -r,arl1•'·''' ln 

tbo •111-bod:, p,,oblom, Lot uo note that tbe nwober ot ~10111 1• 0011.oerтed •tr1otlr 1n t~e 

иро.t1а11.у bo11oseneouo рr0Ые11• an4 1• 1><1t oo.uorved 1А tb1 м•• о:! tb1 •~t1&H7 lllhomogeno-,u·, 

proЫomo, 

111. OOD.Qluoian I e,cpr••• 11,1 deep po.t1tш\e to.thl aaadel010:l.8.n /l,If,:Вo1olubo-, :!or tbe 

01ns inter••t to tbo work all.d Ыр.J.7 .-aluaЫe r1111&rk1, 
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