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In the paper/l/ a new'vari~tional principle was proposed by one of the authors (N.N.B.). 

- This principle is a genera~ization of the well known Fock metho<'e~ Consideration of the new vari~ 
ational principle was extended by S.V.Tyabliko~4 , 71. In this paper we shall make furt~er. 
investigations of the variational principle in the many body problem, obtain stationary e.qua­

tions in a evident form and consider the application of this variational principle to two · 

particular cases. 

Let us consider a sy~tem interacting Fermi-particles with a Hamiltonian 

· H -J.r:,. E U;;Jai ar. + ±r==. K (J.',f.';f .. ~)a;a;a·J' a.~,·, (1) 
. . . f,,f •. f.',J; . • I. •. 

here' E(J,'f}'"·T(f:JJ-fl.J}p .il- is the chemical potential, j -·set of indi-· 

oes characterising one particle state and the real function I{ v:.f.'; f. ,f .. ) 
properties: 

K ( Jl,J.'; ;,, ~) = K.. ( J.~. . .f.; f/.J), J ==-11.(1-. ',!~; f.~.,f;) 
' . 

Perform a canonical transformation of the Fermi-amplitudes: 

a.f =[ { U;v ci~ ... 1f,v d.;}. 
'. ')/ 

'has the following 

.· (2) 

(J) 

In order to preserve their commutation properties 1t i.s necessary to carry out the following 

conditions: 

~.f.f' =-~{11fiu;~ ..-v;, _v;, .. } -J;,r ~o. 

?u· =~ {u,, v;." ... ~, uf'JI }-- o. 

·we determine a new v<~.cuum state Co 

oL,Co""O. 

and find a niean value of . H . by this state~ e.i. 

where 

F(.f.f')=-r;. ~,~ Vfv; · ¢(f.l')"':'I; U;v~·il· 

Let us determine 'U and· ·1f ·from the minimum H condition 

conditions (4): 

(4) 

(5) 

(6) 

with the subsidiary .. 

(7) 

here 

cf {A l u, l!J .-£. [ jl (f,,f.J ~ :f.J.~. ~"< :~z.f.J~J.,t. "'!' (J,If,J z: .. )) . 
are Lagrange factors'. 'conside~·ing ·the ~ariations' ofdU,Oif,OU~dlf11 

.. }..(;1/J),)'- (;f,'f) 

as independent ones we find: 

. oR,. .,. [ {1 U,f''JUJ-• .., + JA- <~ f'/1/j~(,J ... )'~' (f."f w;(,}J ~ 0 
tfUfr,..~ f" / . 

JH .. ... [.{A.(:f,j"J'ifJ..'tJ j«'CJ, f'J u;.rw + ;«- (f,"fJu;.fJ) } = o 
av;"' J" . 

(8) 
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and two equations complexly conjugated with .these. We obtain: 

{ 
CfH · cr 1-4 ~ • · A (J, f');a L. ~ . ., o u .. .,. Ut'w o u... +/' (:lj f'J-t)'- ( f,' f ;=o, 

.. <.> '"' . ft,J . 

B 1 .. cfH 1!* cfH ;... , 
(f, f') = '[;. L U f'w 0 Ujw -1" :f'w OVf.w )._ (f, f ) ::. 0 · 

Let us exclude the Lagrange factors and find the equations: 

2l ( ftf')a A( f, f')- A (f,' J)::O, 

~ (ftf')~B(f,f~- 8"(f; fJ=O, 

which have the ~allowing form: 

2l (td') =[{¢ u,t"J'c. (f", f'J- ~(f. J~'J ¢ u; f-'J-f" . . ., 

-I:. {K (A ,f.; J, f") ¢ ( f,,f: )FU~ J'J- K ( f:l,f,; .f:f'}!P(.f,,.f./l JF (f~ .11} .,_ 
~~~ . . 

-..L. .K(tJ..f•i J, f'J¢(J,,f~.J=-o, 
~* . 
~ (.f,f~"'f={F(f;f"J~(f;'f'J-s{:l·,f"JF(f;f'J}+ ~ 
-rC {K (J:,f,; J;PJ!P (.f,~hJ¢*cJ, f") -K (di,f,; J,.f"J!P"'(fsf/l)!P{f/;Jj:::o, 

:f•,f;.,f". . . where 

S ( ;J, f'J = E (f. PJ+Zf.. 1\(f.t, f i .f,' J;) F (It, h). 
ft,f: 

- (ll) and (12) coicide with the equations obtained in / 3 ,
4
/. 

(9) 

(10) 

(ll) 

(12) 

(13) 

It should be noted that the functions 2L ( f, f') and ·~ : .h f-') . are connected by the fol-

lowing relation: 

.5• { v;; u;y, 2L(.f; f') 1' U f~ Vf.•v• 2t\J,'f)} + 

r--{ 1t' ,r'* .. r }~ . (14) 
+ D' U1v Un,- up~ v1~· fl (1, PJ= o. 

Therefore, if U (J-, f')""O then it follows from (14) that ~ (.f, f')~O and one may consider 

only one of the equations (ll), (12). As 1t was. shown in the. paper I. 31 the functions F(d,;') 

and !fo( J, f'), are connected by· the following means: 

F'( f,f') "'f, {¢If~ f," f)¢(~; 1') ... F'(f,f'JF'(f~ f'J}, 
~ { ¢ (f,f')F(f,'f'J+!P(J,'J"JF(f;'f)} =0.. . 

One may proof these relations by .a direct substitution of the expressions fP(f,.:I'J 

P:(f,f') , if to take the conditions (4) and those contlected with them: 

(15) 

and 

7{ u;:, u,v +V/v Vfc.J]::o~, (16) 

r:. { 11;, u1 ~ "'~~. uJt.l} "'o .· 
~· . . . . 

Thus, one may operate with the functions f and q> instead of the functions U and 6 , if 

the conditions' (15) carry out, then F and cp will be expressed in terms oi' U and 0 by (6). 

. ' . 
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We shall consider an application of the new variational principle in the many body prob~em 

to two particular cases. 

then af-Uf"-~f ... Vf.o<.-j, f{J,f'}=o(j,-f')11/, 

In this case the equation (11) obtains the form: 

~ ( :f,:fJ.U
1

1f; +(uj-lf/)'£. 1'-.(-f;.f'; f, -f)Up llf• =0, (18) 
f'>o 

~ r J,fJ=- E ( .f,.fJ-Zf.;JK u:; J~:JJ..-1) <- f~.f>~~:~J} if,~. · (19) 

If _ .f=(tc,O) where K- is a momentum and 6- is a spin, then (18) coincides with· 

an equation of _the compensation of "dangerous" graphs in the theory of superconductivit/
5

/ 

and if j is quantum number of the momentum projection along the symmetry axis 

of the nucleus 
1 

then (18) transforms into· an equation/61, taking into aocount an interaction 

of nucleons, locating on the outer shell of a heavy nucleus •. 

Second case. Choose f"' (z,ff) where ; z- radius-:vector, and let us give functions 

K ( .:f.z',:f;·.f,,f.z), E (f: .f) in the form: 

'~ V (Z.,-1.:~.; 6",, 6; J{ cfo. o;, ~~c;~ , d('Z. ,- 'l. :JdU:..z.- z2.) -O'o,~· d6',.5,' 1 d(z.-~~)d(2z -~,' ;},. 

E (?.)c5;,.0 ,, o( ~~ Z'J = {T (oz,J -h. }c5;6 • cfcz.- 'l'J-

H=[ {r('tJ-l.lP(z.,s;~.GJ+ 
't,G' J 

In this case 

..: fL Ucz,- z~; 6,,G._J{Fci..,6,. z;,6.) f7 ii .. :o,.. ;zA ,Gz)-
z.,/s,,'ZA,fi'.z I 

- F cz,,G",; z~cr.z.JF (~.z. .~; z.,6;}-f' ¢"'c z.,6.; z., ,6.t) ¢ (z,,6i;z.z.,~i 
'-..~ 

and the equation (11) will be : 

Let us write 

{Elt,J~Ecz .. J ... L Ulz.•z'; o..6•JP cz~6~ z',6'J-r 
'e'6' I 

+.[. UczrZ'· ~ ,6')F'Cz',6'· z~6•)+U('l, -z .. ; 6,,6.r}l ¢(z.,6, i z .. ,6z.)+ 
~~, ) ; J 

+[:. 1 U ('z,- z.'; s.,6'JF c z', 6'; z,,<S, ).¢ ('lz, 62 ; 2~ 6')+ U<2.z- z; Oz.. o'Jff' C'Z!o) 'Z.e. 63.); 
'l'6' l . . . 
!P (2',6;; Z~6·J}-I;,.{ Ucz.-z~;6,,6•JFli:5'> 'l:J.,G2Jd:Jc'l.~er·;-z.,6;.)+ . 

+ V(trZ'; 63-,ff'J /7(?. 1,61; z.,,G'.) ¢ (cz,~; -c; 6')) =0, 
it in the form: 'J 

(21) 

{E, +E
2 

-1' V,-t-Vz J .¢3z +~{G,~ ~K +6tH .sbx} +Z,~ -f{Z2x ~, ... zli,F'~.z }:::::o. (22) 

Here vl =I: U1tl-Z';6'c,G''}F(i,6iz:6'Jis a potential, created by all particles in the point ~i ' 
2'0' 

-6-1~=U('Zi-'lK;St,61l}fl('lrc,G'~;'Zt,60 is a~ addition to the kinetic energy of the L -particle; the ter~: 
Z,/'UC~1-2;..;or,'fhJ¢f.Z,,rJ,; z.:,C?.t) describes an interaction of the two particles, and the expression 

- r.{z.ti{Pu/Z~,~z.Y takes into account the influence of the others particles, distributed 
' . 

with the.density ~('Z,~;Z,~) 

~......... ---. 
· 06u.IIKHeHHJ.In .MHcnrp I l Sl,lCpitwX Ht:CJ~AOBalld 
i 6H(.JU1tYfF.KA 
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