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Abstract — The correlation function of phonon clouds of correated polarons is calculated in second and
fourth order of perturbations series and the originof renormalization perturbation series is establibed.
Diagram representations of different contributionsare given.

Index Terms— Anderson-Holstein model, correlated polarons, digrammatic technique, polarization
operator , Wick's theorem.

I. INTRODUCTION X[ T,,(1,)b,,(1,)e"" +b, (7)) faz(fz)eing =

In papers [1, 2] we discussed in simplest #£4 1 ,
approximation the dynamics of phonon clouds which _derldTZZ{§¢o(TT1T2|T)
belonged to strongly correlated polarons. This $tigation 00 o1
supposed that the system is in normal state and tlﬁ@fgl(rl) fgz(r2)><TE{,1(rl)5{,2(r2)>},
structure of phonon clouds is simplest. Now we Isdginit
the presence of anomalous propagators [3] andttheien
when temperature of the system is less the critighle of P igP (eGP (2 igP ()
superconducting transition. The basic equation khic Cbo(rlr2|r3r4)=<Te T e >=

where

determines the phonon clouds dynamic has the form: 9 2
= exp{—7<T (P (Tl )+ P (Tz )_ P (T:;)_ P (T4)) >} (6)
(1, 7) = <Teig(P(t)—P(t'))U (,3)> , 1)
where U(B)- evolution operator in the interaction =exp{o (=1 o 1=y o (FoTs t
representation of the Anderson-Holstein model toln =t |~o(t, -1, o k-1, F T B,
A o(|r,-7, )= g° <TP (T,)P (T2)> . (7)
U(B)=Texp ~[drH,, ()1 |, 2)
0

_ _ The non-diagonal quantities ® (7 |7,7,r") and
_ ~igP(7) igP(7)

Him(r)—Z(fU(r)bg(r)e T, (1) f, (7)€" ) () o, (r7z,|7') are omitted as small quantities. In such a

way we have more simple equation:

f,, f, are operators of impurity electronb,, b, are 55
operators of conduction electrons in localized ioers o@(rr') = ‘”dTldeZ o (1T, | T 1)
00 0,0, (8)
b, == SV, Cy. @ (T, (@)1, (2) (T, (T, (1)
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V,,is matrix element of hybridizatiog,is constant of Now we shall use Wick's theorem of phonon

electron-phonon interaction and p is momentum dflouds formulated in paper [4]
phonons. T is the operator of chronological ordgrin

q)O(Trllz-ZT,):qJO(T |T2)¢O(T1|T' )+ (9)
O, (T T)P, (7, ]7,)
II. PERTURBATION SERIES After omitting the disconnected part of diagramatéain
In the second order of perturbation theory we have 55
y P(rr) = [ [ P (TN, (0, |T)® o7 T AT, (10)
(7 /7" = %<Tei9p<f>‘gp<")”drld r,y °°
00 a1

Z[ f_g1 (Tl)bgl(rl)e-igp(q) + Bol(rl) fol(z-l)eigP(rl)J x (5)

]

where the polarization operatdi 2 of second order has
the form

N, (z,17,)==(Tf, )T, (,))(Th, (@), ). (11)
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Now we shall discuss the contributions of theenormalization of the simplest bubble.

forth order of the correlation functions
1 1 igP (7)-igP (7'

(77" =m<egp() oP( )I--~de1--~dT4Him(Tl)--H int(T4)>,
After preserving the main contributions we obtain

o™ (rr") =%j...jdrl...dr4(<D0(rrlTZ|r;g’)x

x(TH,1,T,F,) (Top b ).

12)

There are four different possibilities of renormation.
The first possibility is the increasing the numludrthe
bubbles which is demonstrated by the second and thi
diagrams with two bubbles. The second diagramshef t
first row are the contribution of normal state ahd next
diagram is the contribution of superconducting phas
There are two possibilities of renormalization
determined by increasing the structure of lines \rtices

The result of such correlations is depicted on thgf bubbles and the last possibilities is determirisd

Fig. 1. The first diagrams of Fig. 1 are the seconder
contribution. This bubble contains two propagaioes

irreducible contributions which are depicted by ld& row
of Fig. 1.

from conduction electrons and one from localized N€ first contribution was analyzed in details appr [1].

electrons.
The all other diagrams of this figure are the restil

_W’T' -+ W\'T,

- ~ -

~ - ~

Fig.1 Diagrams of second and fourth order of perturbation theory for ®(7,7").

Ill. CONCLUSION
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