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Let us consider the Hubbard Hamiltcmian with magnetic 
field ' " 

H= S t , c/+ t/ , + Ш / л n i-ftfn - n J]. (1) 
к к ' к к ' к У к о к к + к _ /d к -

Then define 
<X^Z~''rr|Xexp[-/Sftf-/iW,)]|, 2=Гг1е*р[ -рГ-Я-цЛЛ1, 

where X is any operator , Л the total number operator , 
ft - chemical potential. The operator H-\iN can be 
rewri t ten in the form 

H-,iN^Ho >V, (2) 

where ( the "unper turbed Hamil tonian") 

Н0 = ХНик ; //„„=< n к г. vUn n (3) 
U OK OK f K + - к - K + K - Ч ' 

and the I n t e r a c t i o n ' 

к£к' кк ко к а 
(4) 

: A - n , f = < , n = d + cf a n d d + d , 
KK К± К ± K± K± K± 

are the Fermi creation and annihilation operators, respec
tively for an electron with, the spin up and down in .the 
atomic state of the '«- th' lattice site. This division is 
veatsy natural because ,we hays separated the one-particle 
part of the operator (2), which can be dlagonalized in 
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every case. The subsystem Hamiltonian H0K in (3) acts 
in юиг dimensional Hilbert space and has eigenvalues: 
Kl - S + ' - + c ; '"OK = <- >»'ol = ' + • HU'-O. To deter
mine the realization of general statistical Wick theorem 
(GSWT) it is sufficient to find the eigenoperators ,/ '' of 
superoperator H0*[2,3] 

H'j" - l » „ ,]"UU'"jv' ; н-"-И-'-н-> 

0KJ к OK'JK' OK К ЦК Ок ( Ок 
Ок 

ForH0x in (3) the opera tors j ' K ' (jl!*JK' ) 
form 

have the 

/ ' 2 = d n , J3"=d. (1- a ) , j'Kn d 
к к+ к- J к к-t к- J к к+ K-

]24 = (l-n )d , 
к к+ к-

(5) 

J23 = d+ d , J14 = d d . 
К K+ К— К K+ К -

(6) 

In the general case of interaction we have to introduce the 
following free Green functions: eight free Green functions 
of the Fermi type corresponding to the pseudo-F'ermi 
operators (5) and four free Green functions of the Bose 
type corresponding to pseudo-spin operators (6), as well 
as the following diagonal operators: 

P K " *[ JK" > JK " J_ , f, = - 1 tor j " from ( / )) to ri < j ; 

Р / 2 = П , P34.l-n , P " = „ , P 2 4

= i - n , 
к к - к к- к к+ к - • к + 

Р

к " = п к + - а к - > р1к''~1-<пк+

+пк->- . . (7) 

With' the help of (5)'we , obtain for the"interactipn'(4) 

KM' "К К «' к к к к к' к* • 
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We define the t r ansverse Green function G as the matrix 
6x6 (and analogously t r ansve r se interaction due to (8)) 
with components 

%,,,/*"" "Ч" <"" (9) 
being the Four ier t ransform of •- TJ^-''e>)JK (r)->. The 
zeroth order resul t -° for the i r reducible polarization 
part i J _ 6 of G has the components 

(taking into account (8) it is sufficient to r e s t r i c t our
se lves to ij -12,34,13,24 ), where 
<P(I3P = {eXp(-fUi'> )+cxp(-PH'P) )]/Zn ,Z =1 i-xtf-pH'1), 

к 0 Oft OK 0к VK j=l OK 

г'Ап = imaginary F e r m i frequency. In the above approxi
mation for X the renormal ized components (9) •'•'-«'' 
a r e 

C 1 2 I 2 (i,n) = (l- X°34M )1°212 -A± , 
(13,13) (2 4,24) (13,13) 

ЬзГ4,34 № . « J - r ' - S ° „ f „ >*0з4,з4Аг+)- < 1 0 > 
(24,24) , (13,'") (24,24) 

GI234 (k,n)=G;412 <t.»)~z;3tiazo ню/л 
(13,24) (24, 13) (13,13) (24,24) 

and the renormal ized t r a n s v e r s e interaction (effective 
interaction) t'(k,n) takes the form 

(13,13) (13\2f) (2 4,13) (2 4,24) >- I 
Then the renormalized spectrum follows from A± =0 , 

+12 +34 

А. = Г,Ап +€ . , . / i A n + e ,. J/f iA'n +H'(13})(^n+H^24:>); 
(±) (±)1 ( ± ) 3 OK OK 

'+ =<+ +(U + t(k) + b+ )/2, ( = f + 0 / + t W - A + V 2 . 

From (10) we obtain two equations 
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<n > = a !(( •'••a He ) , 

where 

a =1/2-b /A , a = 1/2 + b /A , 
r V <h (+-> (h2 f±> ft) 

Л =[(U-t(k))2 + 4t(k)V <n > 1 ,2 

(±) (T) ° 
b =(V-t(k))/2-U<n_ >, f(c) = (exp(PO + l). 

/ 2 / 
On the basis of GSWT we have developed the 

diagram technique for the Hubbard model and have found 
the express ions for the renormal ized spectrum and renor -
malized t r ansve r se interaction. A detailed discussion of 
realization of GSWT in the case (3), of an analog of GSWT 
for diagonal opera tors (7) and diagram technique for some 
c lass of interactions will be published e lsewhere . 
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