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I. The study of the excitations in many-body systems has 
been one of the most fascinating subjects for many years. 
The quantum field theoretical techniques have been widely app
lied to statistical treatment of a large number of interacting 
particles. Some powerful approaches such as Green function 
(GF) method, Feynman diagrams and the canonical transformati
on method gradually penetrated the domain of conden
sed matter physics. Among important influences of the quantum 
field theory on the conceptual development of condensed matter 
physics were the concepts of quasiparticles and symmetry bre
akdown. 

The considerable progress in studying the spectrum of ele
mentary excitations and thermodynamic properties of many-body 
systems has been for the most par t du e to the development of 
the temperature-depend en t Gr een fun c ti on me t hod which has been 
e l ~ b o r a t ed by many author s.The me thod o f t wo-time thermal (re 
tarded or advanced) (;F's in i.t s i n i t ia l f o r m goe s back a l mos t 
thirty years to a paper by N.N.Bo goluhnv a1\(1 S.V.Tyab likov / 11 

demonstrating that the retar ded and adva nc ed GF ' s c an hop e ful
ly serve as a basis f or s t udyi ng t he phy si cal proper t i es o f 
many-body systems as well I1R t he c aus n l on e s. The c a us nl GF' 8 

which playa vi t al rol e i n quantum fi e ld t heor y ca nno t be ona 
ly lic:n l l y conti.nucd in t o t he comp l e x e ne rg y p l an e and t he r e 
fo r e the retard ed o r ndvnnc cd CF ' s II r c lllo r e conve nient in thi s 
:H'IISt'. The method of t wo- t i me t herma l CF ' s ha s be e n widel y 
us ed in n l a r ge numh e r or In ve st i r,nti onRIl! .:.I1 , c spc c i a l.l.y in 

' 1\ ' tl u- qu an tum t heory o f rnagne t i. s rn ' . 'l'hc (' XIl C t c qun t Lon o I mo
t i O l\ f or the CF i nvo IVl~ S h i. glw r - on k r GF I B nrul munt; he linca
r i zc d h y n c c r t a i. n n pp r o x i mn t io u s o t ha t it, c nn he so l vcd (o r 
t: 1I (~ CF . The r n nd onr-phn s e Ilppr Oxi mllt in ll / r,; i n t ile ni.mp le a t lind 
lIIo 11 l pu pu ln r ducou p l i n !', nc humu fo r t.h i n pu r ponn , Unf or t uu n t e Ly 
t ill' d mnp l. nn e f f cc t s lind ri til t u I i[ u t i.In!:r. n r c no t t akc n i n t o 
I CC U II IlI: f or a u n p p r ox ima t l o n o f t ile s o r t , 

Ovur t h e yc n r n , howuv er , lIew d cvc I o pme n t n hnvu hewn IIInd ~ 

IIn th I II tI dc cp c r un dur n t.nndi.ng o f t il e· i ut .c r r c l n t i.on h e t wcc u 
t:l H~ qu n u t run f i e 1d thunr-y and c ondens ed mil t. uor phyn t CII l eI t1 

W l,~ 11 1111 l: h (~ Gil mc t hod I Cnu 11' . Til t i ll' 11I n l: decades 11 h (J I~ru l 

r uf'o r mu ln t l.on 0 1' t.h u Cwo-l l.lllu CF llIu thod ha ll be e n glvun . 11 
Tid." nppr olH; h 11'1 bnuud un t hc Lu t r oduc t l.ou 0 1' " l r ~udll c ibl n" 
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parts of GF's, which makes it possible, without recourse to 
a truncation of the hierarchy of equations for the GF's, to 
write down the exact Dyson equation and to obtain an exact 
analytical representation for the self-energy operator. Thus, 
this irreducible Green function (IGF) method incorporated cer
tain advantages of the causal GF formalism, namely the Dyson 
equation conserving the useful analytical properties. There
fore, in contrast to the standard equation-of-motion approach 
the decoupling is only introduced in the self-energy operator 
and in a certain sense there is a possibility of controlling, 
in diagrammatic language, the relevant decoupling procedure 
in further approximative self-energy calculations. The crucial 
point of the whole problem is the same form of the equation of 
motion for all three (retarded, advanced and causal) GF's. 

2. As an introduction to the concepts of lGF's let us des
cribe the main ideas of this approach in a symbolic form. 
To calculate the retarded GF 

Or (t - t') = « A ( t ). A+ ( t') >> = 
( I ) 

= - i 8( t - t ' ) <[A(t), A+ (t')]1»' 1) =±1, 

let us consider the equation of motion for (I) 

wO(w) = <[A,Ai ]1» '" <<[ A , H ] _ I A+ » w ' (2) 

Fly definition we i.lltrodu ce the irreducible part (ir) of the GF 

If<dA ,11 L IA~ » _« rA, 11 L - a A IA+ » . (3 ) 

The unknown c on a t an t; u i.A de fined by the coud Ltiou 

<[ (A,H J~ ,AI I T/ - o. (II) 

From the cond it i.on (I,) ouc can find 

[[ A, HI.:. At 11) Ml 
a --------- . ( 5 ) 

< [ A. A+ 17/ ..... Mo 

The IGF's nr c de fin ed so t hn t t hey c nuno t be r ed uced to th u 
low-ord er on e s by nny k i nd of ducoup l l.ug . The i.r r cduc l.b l u c or r 

r e l a t ion f' un c t i ons lir e we ll kno wn In ut nt l.nt i cn l mcc hun i. c s . 
They nr c obvi ounly de f 11\(:d 110 

KA(x) = <A(x) > = OA(x), 

AB AB( A BK (x 1 , x 2) = < A (x 1) B(x 2 » = 0 (Xl)Gx 1 , X2)+0 (X 2)· 

In the diagrammatic approach the irreducible vertices are de
fined as the gr aph s that do not contain inner parts connected 
by the G~line. With the aid of (3) the mean-field contribu
tions are removed. This procedure extracts all relevant (for 
the problem under consideration) mean-field contributions and 
puts them into the gener a l i zed mean-field GF which has the 
form 

<[ A, A+ ] ri'
 
GO=
 (6)( w - a) 

To calculat e the IGF lr «[A,HL(t) I A ~(t' ) >> in expression (3), 
we have to writ e the equa tion of motion af t er differentiation 
with respect t o the s econd time variabl e t' I 7I. The conditions 
(4) remove t he inhomogeneous t e rms f r om t h i s equa tion.I f one 
introduces an i r r educ Lbl.e part f or t he ri ght - hand side opera
tor as discu ss ed above fo r t he " l e f t" oper n t or, t he equllt i on 
of motion (2 ) c an be exact l y r ewr i t t en i. n t he f o l l owi ng form 

o • 0 ° -+ GOPO 0 . (7) 

TIll! sca t t e r i ng oper a t or P i s g Iven h y t.he c xpr us si on 

P _ (Mo y l If<<[A,HI _ I[A,1I1: >>lr (Mo )" I , (H) 

From t h e DYflon eq ll a l- to ll 

a 0 ° I O OMO ( 9) 

we p, I~ l: thn f'o l lowin g oqun t ion for M 

I' .. M I· M Oo P (10) 

wo (:1\11 AI'lY. I.n 
thn t thc oc l l' -u ll n ",'

c ompl e t; u nun l ogy to 
,y o pu r n uo r M 
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(11 )M=(P)P. 

Thus, by introducing "irreducible" parts of GF (or the "irre
ducible" parts of the operators, out of which the GF is const
ructed) the equation of motion for the GF can be exactly trans
f or med into a Dyson equa t i on with an exact representation of 
the self-energy operator which is represented by a higher or
der GF. It should be empha s iz ed that f or the retarded and ad 
vanced GF's the proper part (11) has only a symbolic character. 
However, one can use the causal instead of retarded GF at any 
step of calcu lations due to the same form of the equations f or 
all three t ypes of GF's. In a certain sense there is such a 
possibility to control, in the diagramma t i c language, the re
levant decoupling procedure in f ur t he r appr ox i ma t i ve sel f-ener
gy calculations. 

3. The general philosophy of the I GF method is to try to 
separate and identify scatt er ing effec t s which are "elastic" 
and "inelastic" in nature. Before going into the fi e l d o f 
t he concrete exampl e s it will be wor th while to emphasize thnt 
f r om a technical point of vi ew the IGF me t hod is a special 
kind of t he pr oj ec t i on- ope r a t or approach in rho theory of two
t i.me j Grcun f unc t i ons / ll , 121 , It t ur n s ou t t hat there i s a po s-: 
s i b i 1 i t y o f gener a l .iz i.ng the scheme desc r i bed abov e i.ntrodu
c i ng t he "i r r educibl e" GF ' s f or highe r - or der equa t i ons o f mo
don. We de scri be hri e fl y this point of v i ew i.n o r dc.r t.o ex 
p l ain tha t t he s tr uc tur.e of the obtained solu tion f or onc 
particle (;1" dep ends strongl y on the stage a t whi ch "irr edu
c i ble" par t o hllve beell introduced . Le t us cons i der equat ion 
( 2) aga i n , 'Iu nr cnd o f (3 ) , IlOW we introduc e t ll(' I GF ' s i.n t it..
 
followi.ng way
 

w « A \ A+'» _ M , ~ « f A,1I1 I A I- » ,
n - (I) 

w « f A, II L I AI- ',) _ Mi l Ir «rr A, II \_ HL I AI ....'r. , ( I 2. ) 

I f1.1 ·~ ' ;A IAI ..... , (l o < .... fA,1I1 IAI 
......( • 

,d """ - lJ 

Th e unknown c o u s t a n t n rl 1II 111 a lJ r u cou u c c t c d h y t i ll: c o nd i t \. J 
o n !'! 

[[[ A,IIJ _IIII~ , 
AI I

'I 
> tl, ( I '\ ) 

'I. 

, 
As we have tried to illustrate in this article only the main 
ideas, consider the simplest possibility and write down the 
f ol l owi ng equation 

w Ir « [[ A. H l, H] _IA+ » w = ir « [ [A, H l_HL I [H. A+ 1_>:w . (14 ) 

Then by introducing the irreducible part for the "right" ope
rator we obtain 

Ir Ir ir 
« [ [ A,HL H L I A+ » w ( w - a i ) = « [ [ A, HL HL I [ H , A+ L » (15) 

From (12)-(15) we arrive at the f ol l owi ng set of equations 

w « A IA+ » w - « [ A , H ] _ I A + » w = M • 
o 

(16) 
a « A I A+» +(w - a «[A,HJ IA+» = M - 'l1J ,

L a 2) - w L 

where l1J denote 

l1J = Ir «[ [ A, H I II 1 I[ A, II J+ » " . - - - ( 17). 

The so l ut i ons of equa t i ons (16) nre gi ve n hy 

+ M0 (w - a 2 ) - (M 1-<II)
 
« A IA »(Jl
 

(If!)Cll( (JJ -a e) + a 1 

IJI (M I-til ) 1 Q 1 M 0
 

<[ A J-I J I A~· »
 
, - I (, ) ( 19 ) 

C.<I ( IJJ - a 2 ) I at 

Q 1 M ' Q2 M 1 = M:! , o (1.0 ) 

Th er e g t i mi t y t h pr CHUI1 t: Il pp r nnc' h i s :J r e n s l n r I h c t w e o n c n nd 

t he mornun t me thod 1 1:1, 14 / . TI ll' s t r uc t uru o f Cqu Ht [ OI1 ( 18 ) uX Flc l 
/ 1'1/ I y c o r r e s po u d s t o till' l:wo -rl r Ht - JIIOIIWl1t c x pn n a i.o n a • • bu t 

d i f' Lc r s fr om i t by til l.' f ll Cl:o rl1l , 11111 t.lu- bn s i «: i dl:11 or t ln : 
p r c nc ut me t hod r e acmb l e a thnt or the Mo d - ZWII Il Z I !" pr oj cc t i.ou 
me t hod rn t he r t hn n t hu monu-n t mc r horl n il Hhn W1I In pa pc r / 11/ 1. 11 
II ael f - !:OIl I1'l llte ll t- Jll1I1l1lCr. 

rpp l ] (.,01 " 1' 1'1 '11 1: I y 1" 0 :I uu mbe r 0 1 
i o u d r-u nud IlIOt t' I: " tlll ' n l' y / \l ,llI , Jr" Ic! " r • 1 1 I tl wo r t h 

tlr n t, 111 n f',flIHH IlI 1; 1111 1' 111(' me nn-r fi ol d r l) l1(lr rnn I L
11 :~ C II II In : o f I I V IH'Y u ou t r l v l a l ti l r ur t u r o , T o o h t a I n r hl 

uo n t r l v i n l n t r ruLu r o o f 1'11 1.' IlII · tlll - I' j" l d 1'I ' IIn r lllll li znt fn i l (' (l " 
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rectly, one mu s t construct the full GF built on the complete 
a lgebr a of relevant operators and develop a special projec
tion procedure f or hi gher-order GF's in accordance with the 
finding algebra. The IGF method allows one to completely de
s cr i be the quasiparticle sp ectra with damping in a very gene 
ral way. To ca lcul a t e t he self-energy operator in a self-con
sistent way, we have to express it approximately by lower or
der GF's. Here we will r estrict ourselves to mentioning a few 
mos t interes t i ng ex ampl es . 

Le t us co ns i de r the famous Hubbar d Hamiltonian 

~ t + U :£H (21)~ I ja I a , + -2 n ,an I -a' 
Ij a a Ja 1(1 

whi ch r ea l l y giv e s a be t t er understanding o f the electronic 
correlat i ons i n so l i ds . Two va r i an t s o f t he IGF t heory make 
it pos s i bl e to obta i n two exac t r epresent a t i ons f or the sel f 
ene r RY operato r ( 11) which are used t o ob t a i n ap pr oximate so
lut i on s i.n t he a tomi c (U >') t) an d band (U « t) limits / 101 

In the a t omi c l imit we obta i n f or ( 6) 

0 (1- ~_) _ n_l1
 

0 a (q, (U ) -;; (U E _ _ 11-0 Wq. -c + + ( 22)
- (U - E + - (1 - n_a >Wq,-c 

whe r e W± ar c the sh i It s fo r t he up per a nd l owe r b nnd s du e t o 
t he cor r e l a t i on o l' e lec t r ons : 

t 4 
W- _ I " a t nr a ' " ·' 11 n " a + > +
 

\ .(7 '" J ' " I ' a la j - a 

t < n:. (1n~ .. a " ~ < II, IT a \ .a a( _(1 a ra > - < a Ia a , ' a a r a a Ja > I , (2 3 ) 

So the CF ( 22 ) o f t h l.' ge ne r n liz ed mea n- fi el d nppro xi mn l: i OIl 
t ake !'; more a cc ur at e l y i llt o nccoun t t he no nd i agoll1\ l mlll:ri x e l e 
me n t s and du e t o t h i n I" :1(.: t has n mo r e g c uc r a l t wo-po l e s t r uc 
t u r e t han tl u- fa mollR " Huhb nr d TTT" an d Ro t h so l u t i o u a . III \HI r 
t i cu l nr , I" rom 011 1' no l u t i ou i r i s d ear that fo r ti ll : n t omi 
1 i mi t t he me au Li c l ds c nuno t he r epre se n t ed by t hl,: f unc t i. onn l 
o f the mean e lect ro n dt' lIll i t.y F [ ,- na'· I . 'l'l u: sn l u t i on ( 2 2 ) P.Cll' 

ove r i nt o t he " lllI hhardl " 11 0 111 1 i ou i f we mn k c II very c r u.lr- a p
prox ima t io n 

+ 2W- - < n n . .. Itj . a 1' (1 -{I 

'l'hc rv fo r c , t l u - II HI ' Ill" l ilt' 1(; ]0' nu- t hod mn ke n I" po a nlh l v t o Il t' (

c l e a r l y wha t. cu r r e l nrl ouu 1I1'C' omi t ro d i n I Iii' to t.n t rn r r u l n r l « 

(, 

,on functions to obtain any particular approximation. This es
sentially makes it possible to construct approximate solutions 
systematically. The correlations due to the self-energy opera
tor 

Mu((U) = ,¢ - 1 1 ~ t'et mt « Die i D ~ j » I f I q '¢ - l, (24) 
q em 

I occur in (II) a s ad ditive corrections which is very convenient 
for e s t i ma t i ons of var i ous scattering e f f ec t s . Note that the 
"Hubbard III" s ol u t i on gi v e s the local self-energy operator.We , 
r emark that the Hubbar d model in the strong correlation limit 
gi ve s the ar c he t ypica l example of the fact that in the general 
case the mean- f i e l d r enor ma l i za t i on can have a very nontrivial 
structure. Under va r iou s regimes the mean-field cor r ec t i ons 
can be dras ti ca l l y c hang ed and the relevant mean-field renor
malizations mus t be con s i de r ed . According to the rigorous ma
thematical theor y of superconductivity whi ch has been given 
by N.N.Bogolubov / 2 1 the mean-fields or Hartree-Fock-Bogolubov 
renormalizations must contain the anomalous contributions. 
For exampl e, i f we consider the system with the Hamiltonian 
( 21), equa t i on (3 ) for the superconducting ca s e takes the form 

\1 I t« a\ n, ,(1 a 
j a » = .« a , n 1 !a ro » - -; n I ' (1 ') « a, o Ia .~ (] » +a a·(] 

+ + (25) 
+ < a l aa,, (1 « a I • (7 I a j (J » . 

With the a i d of the d e f i n i t i on (25) r he e qua t i.on s fo r the 
nt r onf - coupl i ng superconduc tivi ty in the transition me 
ta l s / 6. 18 / and the i r d i s o rd e r cd n i l oy s 117 . 19 1 have been d t> 

ri ved. 
The ne xt very in t ere s t i ng mnlly-body prob l em i H tile forma

t ion of pol aron- li ke s t a tes in ma gne ti c semi conduc t or II du e to 
t he e f f ec t i ve n t t r a c r i on of t he e l ectron a nd magn on • It Ls ' 
po s si bl e fo r the cn sc o f t ho nn t i f c r t-o rna gn c t i. c coup l i ng o f 
t he e l ec t r on spin to t.h u l at t ice (mn gn u t i.c s u beyn t em) . Inve s 
: i ga t i ons o f t he ma gnet i c p o l n r ons p c r rni.t u s t o c l a r i f y t he 
n a t.u r e of t he t r ue c a r r i e r n at l ow t empe r n t.u r e a of t he mn gu e> 
ti l' scmi conduc t o r s , Le t li n c o n a i dc r t l i c li - r mnd o l , The t ota l 
Il.'Ilni I t ou i nn o f t h i II tnorh - l 11 1' 6 C rl l )l~ R t lu: t wo nub s y a t cms ( bu nd 
e l c c t r ons a nd l ocal i zed np i.na ) c ou p l i -d hy II l oc n l Il p i n- api n 

i n t ernc c10n / 201 -xc bm u;e 

11 "( . - 2 1 I , CS t · (1 )" a ,a ; a ll \ l' " Cw 
I a u 

II: 11II S n lre ndy heen lIo \.1.:11 / 1! rd thAt ' he 1:10' l;nIl; 1I 1 ~t1 0n 

t h l a p r o h l c m uuu n t: lu - p r o v l d e d 111l ' 11 1I 1 1" 1~ h n t.h ap l u- uon u r v i.ru 
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and	 spin-flip procp.sses. Crucial differences between bound
and	 scattering-state / 201 contributions to the electron spect
ral	 weight have been high-lighted. Using the procedure outli 
ned	 in (2)-(11) for the calculation of the electronic quasi
particle spectrum of the s-f model (26) we 2et the equation 

. f or magnetic polaron quasiparticle energies l 11 

E kU = E kU + I 2W1 'l'kU(E ku), 

<S-USU > 
I -q q	 +'l'ko (CLl ) = I.	 (27)

q	 (l-IA kU( w ) )( w + ZUWq - Ek+q,u) 

( 1 + I A ( W )) < (8 z ) Ir (S z ) I: >
+ k U - q ,..:qe..-__ }. 

o[l-IA (w))(w -E )
k U k + q, a 

The energy spectrum EkUconsists of t wo bands for any elect
ron spin projection, The magnetic polaron states are formed 
only for antiferromagnetic s - f coupling (I < 0) when there is 
a lowering of the band electron ener gy due t o the e f fe c t i ve 
attraction of the e lect r on and magnon . Our ge nera l i zed mean
f i e l d solution i s exac t l y reduced to the Sha st ry-Ma tt i s r e 

/ 2£>1Rul t fo r T ozOK. 

5. III th i s pap er, we hav e shown t hat the ICF me thod g i ve s 
o uni f ied and self- cons i s ten t f or ma l i sm for t he ful l de sc r i p
tion of the qUlls i.p nr ti cl e spec t r a and damping for many-pa r ti c 
l e systems . The mo s t importnnt c onclu s i on t o be dr awn f r om 
t hi s pap er i. s t hn t; t he me n u-rf i eLd r eno rma l i.za t i ou can have, 
i n p;eneral , 1I very nont ri vi al s t ructur e as i ll COBes o f the 
Hubba r d mode 1 i n t: he 9 t; ron g c o nre l a t i on I i mi, t rin d t he mngue -: 
t l c po l ar on pr obl em Il t f i nit e t empe r a t ure s o ll d nn orb i.trnry 
val ue of 8 - f e xch nnge , It; Ls important Lo ernphn a i z e t hn 
t he se s e lfv-cons i.a t cn t mc nrr- Licld appr oxi mati ons c nn he i.n t c r -: 
pre t ed i.n ter m o f d l llgr lllllR. 'l'hus , the TGF me thod l oad l! tCl r c l n
t i ve l y "well e s t nh l.i.nhcd " c r i ter i a underl y i.ng t he nppr o x ima 
t Lons for t he s o l u ti on o f. t he lr ie rn rc hy of c qun t Lous of 
mot i on ( or t he one- pnr ti c !c GF of nny gi ve n II nlll l l t oll i nn. It i n 
also wor th n o t ici ill', t hn t on t he b n ni.s 0 1" the I CF method i t 
becomes npp nrcnt t ha t: the r el. cvnn t; IlIc'HII1-fi.uld r-c no r rnnl i Zllt i on 
i n Eq , (3 ) mny n 1 11 0 be n nnl yzcd b y n n npp r opr Lnt o f'o r mu l.n t Lou 
o f t he b r okcn-uyrnrnc t r y t heo ry. Om: 0 r t ho h c n t known n pp r on-' 
c hes in t h i s fi e ld i s t he II ngo!ll hov f und nmun t.nI l. d c tl o f 
quu ni.e-nvcrngus / £6/ . Mont nuccc nn f'ul r c n t i. zn t iou a o f t.l rle con" 

1\ 

cept are the Bogolubov theories of superflui.di t y and super
conductivity. Bogolubov has shown that the use of the anoma
lous propagators can be justified by using a s ource term in 
the Hamiltonian / 2 , 261 • Thus t he present study might ~~ , use
ful reconfirmation of his results. Our recent results 4 
also reveal that there is much hope that such t ype of a forma
lism would clarify a very difficult problem of the microscopic 
description of the ant i ferromagnetism. We also believe t hat 
the IGF method can be a basis of the study of more gener a l ca
ses than that cons idered in papers 115 

0 

241 

It therefore give s some real insight into the foundati ons 
of the GF method fo r the condensed matter theory. 

It is a great pl ea sur e to thank Professor N.N.Bogolubov for 
very useful di s cu s s ion s and helpful cr i t i ca l r emar k s . 
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In 

KY3eMCKHH A.n. EI7-88-677 
MeToA HenpHBOAHMb~ ~YHKQHH fpHHa 
B TeopHH cpeAKOHAeHCHpOBaHHb~ 

Pa3BHT HOBbIH MeTOA AJIH pacve r a KBa3H'laCTH'lHb~ cnex r-: 
POB H HX 3aTyxaHHH B CHCTeMax MHorHX B 3 aHM OAeHC TB Y~ mHX 

'laCTHQ. C nOMO~b~ BBeAeHHH HenpHBOAHMb~ 'laCTeH AJIH 3a
na3AblBa~1IU1X IPYHKQIIH I'paaa BbillOAHTCH TO'lHOe ypannenne 
Ilaricona . TIPH 3TOM TO'lHblH MaCCOBblll onepaTOP asrpaxae-rcs 
'lepe3 ~YHK~H~ fpHHa Bwcrnero nopHAKa. TIoKa3aHO, 'lTO AJIH 
WHpOKoro Kpyr a 3aAa'l TeopHH cpeA MeKOHAeJlCHpOBaHHb~ 

TOA HenpHBOAHMbIX ~YHK~HH fpHHa n03BOJIHeT BeCbMa npOCTO 
Bbl'lHCJIHTb KB a3H'laCTHtIHbJH c nex-rp H s a-rvxanae , 

Pa60Ta BblnOJIHe Ha B nanOpaTOPHH TeOpeTH'lCCKOH ~H3HKH 

OHHH. 

Ilpenpsorr 06J.e/tHHeHHoro HHCTHTyTa aaepasrx accnenoaaaaa . lly6H8 1988 

KUZCJll5ky A.L.	 1':17 -88- 67 

I r r educible Gre en Func t ion Me thod 
in t he Coud en sud Malt er Theory 

A new method to t r ent qun ni pn r t.i cl.c spcc t rn nnd dnm
ping fo r a rnany - body ny s t cm i s developed. [I: c ou n Ls t s 
in int roducing i.r r c duc i.b l c Gree n luuc ri.on s and d rr i v lng 
t he ex ac t Dy s on cqun r. i ou lind eX/H'1 : ; c·l r-I ~I)(' q·. y ope r a 
t or . I t: is shown [hilt: t'1l(~I CF 111I'lllI1d !'. i v c ~ !1 ,'\ un i f icd 
lind nnt.urn l :lPP1'O / ICh t.o t.h u 1' :111'111 :11 ion or Ill<' 1,11'II\I :n 

t n ryexc it:l t':i.on Hpc(' lr lll11 lind d:lll1pllll', f'o r vn r i.ous llrun i 1
t oni. nn n or c l1 11 dc llnl~ d mn Lt . c r ph yn i ru . 

Th e	 inv e nl'i l',111 i ou 11;1 :-1 hl ~I '11 1" '1 '1 '''1 '1111'(\ t i t: 11\(~ L t1ho!' n 

tory o f 'l'hco r or i l' lI I l 'h y n i c a , ,11 :;1, . 
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KY3eMcKHH A.n. EI7-88-677 
MeTo~ HenpHBO~HMb~ ¢YHKQHH fpHHa 
B TeopHH KOH~eHCHpOBaHHb~ cp e~ 

Pa 3BHT HOBWH MeTO~ ~n H paCqeTa KBa3HqaCTHqHb~ cneKT
pOB H HX 3aTyxaHHH B cHCTeMax MHorHX B3aHMo~eHcTBY!OIJ<HX 

qaCTHQ. C nOM0IJ<bffi BBe~eHHH HenpHBo~HMb~ qaCTeH ~nH 3a
nasnsraaronnrx ¢YHKQllH I'paa a BblBO~H T CH TOqHOe ypaaaeaae 
,[(aHCOHa. Ilpn 3TOM TOqHblH MaCCOBblH o ne pa-r-op aapaxae r-ca 
qep e 3 tPYHKl1,H ffi I'pnaa asrcure r-o nOp5I~Ka" IIoKa3aHo, lITO ~n H 

IDHpOKoro Kpyra 3 a~aq TeopHH KOH~eHCHpOBaHHb~ cpe~ Me
TO~ HenpHBOAHMbIX ¢YHKQHH I'pnua n03BonHeT aec sxa npOCTO 
BbIqHCnHTb KBa 3HqaCTHlIHblH cnex-rp H s a'ryxanae . 

Pa60Ta BwnonHeHa B naBOpaTOPHH TeOpeTHqeCKOH ¢H3HKH 
OHHH. 
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rr r edu cibl e Gre cn Jo'un c t i nn Me thod 
in t he Condensed Ma t t e r Theory 

to. new me thod to tren t C(ll fiRipnr t i cl c s pcct r n nlld cJam
p ing f or a mnny-ebod y ny s t em i ll d ev eloped. 1t C OIl Bi A tH 

in in troducing i r r edu c ibl e Gr een fun c ti on s :1I1d (Ie '\"ivill j', 
t he c x n c t Dy son \ '1(1 1:1ti on and exnc t s \' 1f- (' I\('I"1',y rlJw l"a
t o r . Tt is shown t h n t till: IC}' lIlt' l lln t! g i ver! a uu i ("i.e -d 
nnd u n t u r al :Ipproadl t o LI lt : 1' :11 ('\11 011 i on or II", (·1( '11\1 :11

t llry ex e lta t in ll ap crt r um :l lId t! :lI l1plll l ', l' o r vn r ious 1I :1l11il
t on i nn s o f c Olll ll' l1lW d 1Il1ll: I'CI ' pl l,,' ::i , ' :; . 
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