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, In the paper/l/ a new variational principle was proposed ‘by one of the- e.uthors (N N.B )
/‘This principle is a generalization of the well known Fook methoc{ 7 Consideration of the new vari-
ational principle was extended ‘by S. V.’l‘yablikov4 7/ In this paper we shall make further
investigations of the. variational principle in the many body problem, obte.in stationary equa-
tions in a evident form and consider the application of this variational principle to two

particular cases.-

Let—us_ consider a system interac'ting‘ Fermi-;particles-with a Hamiltonian

| £, 2,7,72 . B . i s B .
here E(f )C) T(f J[) ﬂ-é}f : ) A - 1s the chemical potential, J["‘ ‘set Of‘ indi—
ces characterising one particle state and the real function K(:‘.,f. EA) ‘has ther',‘._fonowing ; .
properties: " o : j : o . ’ e | _: S L
Fx(fz.f.,fl,fz) K(a& f,,f,',fi) /i(.f,,f,,fz,f) s o ”'_“:(2) :

erform a canonice.l transformation of the Fermi-amplitudes.

a, Z{u,votiv '} B R ¢ >
In order to preserve their commutation properties it is necessary to carry out the following
~_ conditions: o AR IR . ‘i“ . s

Eff’yazv{uﬂu”* v vv}

?H.E {U,{v b Yy U J-'V} ;.‘ : .; .' |
‘We determine a new vacuum state C., > ( R
" and find a mean value of H ) by this state, e.i.»_ R - B
—ZEU !)F(:‘, £+ ZZI K (% f,,f,,:é){F(a‘,,f)F f;f)*’LCD( f)gbw,m},% ey
4s#s, ',z\m . R T s
where - . ,; AT AR SRR BRCE _ C
L e C (6)
F(H)—E .U;.y ) 96(.7‘, ')"Z uij’v ke ; ‘ . () EE
Let us determine u and ‘U’ from the minimum H condition T withthe ’SUBsidilar‘y; o

’conditions (4): o N o . ’ o
J{H(uw{ [A(fzf)Eff, /t(oa,ﬁ)'z,,'w(ﬁf,)’(“‘]J )

here A(%' f)/“(f f) " are Lagrange factors. Considering the variations of Oru, JU'JU Jv'

as independent ones we find' R o ' : R S ~> |
Z{lu;") ” 7u(f-‘,f'/2f,’f,,, *p (f.'f)V’;,)-w (@
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" and two equations complexly conjugated with these. We obtain . , ?‘
e . e
Al f') ):{ u fu,uoru,}*f/uu, ')+/¢(f'f) 0
B o ()- + JH +)_ e . ",’ ‘:' s e (9)
(H}:[{ o0, Ve T (f #)=o0. R €

Let us exclude the Lagrange factors and find the equations .

24102 A% #)- A4 4)=0, (10)

\ B(f, #)= B(H) 5(:‘,3‘) =0,
which have the following form:
%(ﬁf)—2{96(ff")g<f~}) é,(f,f")st»(f"f')—f S
ey
—Z {K(fz,ﬁ,ff”)sb(f:,fz)F(f”f) K(fzf,,f’ ')sb(f',f;)wa)} e
‘}Z, K, 45 % #) D, £)=0, " ‘ :
B Z{F(f (51 g(f f”}F'(f f')} @z
where  Ti—— {K(a‘z F1; 1 #) D (£,5)L" (#,#) - H(:‘z,!,,ff”)sb (/, f;)sb(;f’,’f) 0, o
N f'fu‘" 2(13)0

z-, (# #)= E(% f')+z): K(f,,f f’f}F(f},ﬁ) , ; e
- (11) and (12) coicide with the equations obtained 1n /2947, ‘
it should ‘e notéd that the functions 91,({‘. f) ‘and B(f'f') _;vare connected by the fol-

. lowing relation:

b= {u; u,,,zL(ffhu,, w2 f)} ST e
= ",(14)“7
o +Z {ufv uﬂy: flp v;V} B (f f’) O .
S ‘Therefore, 1f 2L (4 #)=0 ' then it follows from (14) that B(J—,a‘) 0 and one may consider

only one of the equations (11), (12) As it was shown in the paper / 3/ the functions F(\ff')
and P(£F) are connected by the’ following means.v,_ S R S

FUA#17T, - {o" (4:9) (512 F U FIF (515 )}

' Z{-‘f’(ﬁ IF(sF ’)*.¢(f’f/F(f”f)}=0 ,
_ One may- proof these ‘relations 'by a direct su'bstitution of the expressions Sb(f/f/ o and

(15) o

F(f,f) , 1f to take the conditions (4) and those connected with them:
}:{U ufv"'v;vvjw} Jw} S T (16)
- . . . )——-{Uw“ﬂ* “Jw} O L ,
Thus, one may operate with the functions 13 and CP instead of the functions U and 6
the conditions (15) carry out, then f and & will be expressed in terms ofu and lfby (6.



We shall consider an application of the new variational principle in the many body prob'lem'

to two particular cases.,

First case._ Let us choose Vg = of(f V), uj,,—u,d"(fw) y - U_f ’='blf, U:; ==z  ,‘ :
then Qg =l gtV dy, R4 £ FIVE, P8z —a’(f+f')u,1&i.
In this case the equation (11) obtains the form: )
’g(f,f)u,v (u —f‘)): ke f'f" —f)uf,zf,'— S ae
g (45)- E(ff) zz {mm R wﬁ}zf,,., O an,
If f (/c o) p where K- 1s a momentum and . 6 - is a spin, then (18) coinoides with

an equation of the compensation of "dangerous" graphs in. the theory of superconductivity/5/

and 1f f s ‘quantum ‘num‘ber:of the .. L% . . momentum proJection along the symmetry axls® q

.of the nucleus y then (18) transforms into - an equatio / /, taking into aocount an interaction"
“of nucleons, locating on the outer shell of-a heavy nucleus. o i
Second case. Choose f‘(?-,b') .where . \A'z radius-vector, and ~let-us give functions

K(#, f' ,f2), E(f’f) - in the form: _ _
::,U(z 2236, )(‘5}.6,, 5,5,,6"&, e/ )J(Zi-zz) ~8r, 6 0526 ,é'k(z,-ek)d’(;e;-jz,')},.ﬂ
. E,(z)c%p,d“(zfz')={Tm—A} e e, ,. | L :

AL {m;-z}hz,e-zﬁﬁ - T .

In this case

f__ - Ue,-2; 6’.,6';){}7(2,,6 2,,6)F (2,.6,3 2 ,02)=

z. ,00,22,62 - : "(ao)f
-F(zl,G'l 3 ZJGlJF('Q, 2:,67)*51" (2,,6,; 22 ,@)47(?',67;?;,52)}
o ‘ L
. and the equation (11) will be 3 e
| {E(z)+E(z,)+£ Utevz'; 6. 69F (2,64 2, s »
+>: Utea-2'; ;62 0IF (2,65 2, 61+U(z, 2s; (7':,6,)}5b(2.,6‘,,2;,61)+ U
(21)

+>:6 U(z -2 6’:6")F(z o* 2,6,)P (2z, G,,e'e;+U(z, 2; 61,6’)F‘c2’6' ae;;
2! .

) (z G, z.o'.)} -3 {U(z.—z' G, 6’)F'(z'6' z,,o'z)sb(z'en 'z,,G')-o-

: + [ (2g-2"62,6') F(2\6"; 2.,61) & (22,62 2! 6’)
Let us write it in the form. _

{E E *M Vl} 12 *E{GM 2K ém @K'}'*zu Z{Zan;" F"‘Z} . '(22)
Here V; ZZ:.U(ZI 2';6,,6 JFse)Ls a potential, created by a1l particles in the point 2¢ e
%, 7U(Ri-2¢;606¢) F (2 Ox;2:6¢) s an addition to the kinetic energy of the | —partiole; the term:
U(Z, 22; 6:,6;)517(2,,0':, 2:,%) describes an interaction of the two particles, and the expreasion
~ E{Z )P Z,UE'“} takes into aocount the influence of the others partioles, distributed

with the density R(2,0;2, 6)
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