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4 polaron model 18 of great ipterest for physioists during
¥ADY raoert ysars. First it is due to 1ts simplioity as an
exanmple of ianteraction of a partiole with & quantigzed 21eld
and, s200md, 1t is obviously interesting prodlem from the
viewpoint of wpdelling of physical prooesses, Just '1{11 this
model being concerned N.Bogolubov has formulateéd his oanonioal
transtorlatiomll/,'hieh bave pade it possible to construoct
a consistent schsme of subseguent apuroximations with ;not
aooount of the oéucrutiqn lawa, Bcnnuéc of growing hopes
for this model as applied to strﬁng interaotions this model
bheoCMESs YEry pOpular ranontly‘.e[A special attention has besn
paid to propesrtiss of 1nvﬁ1unoa of o systom 'relative to
a definite group of transformations that is nmontrivial in
theories with strong coupling.

In the paper the polaron modsl is studied by integrating
in the fumotignal space. Not§ ‘that an analogous problem: was
solved by B.re.ynu‘n’ ¥, However, he d1d not take into aooount
the somentum oonservation law in h:l.s oaleulations and as a result
the sffective mass of polaron appeared to be written brevi.mans.

In the praseht paper the ¥ffentive mass 15 oal_culuhd"ﬁy, the -
Bogolubor oanonioai trunaro.rgits:ouq and ‘approximte nnontinual




integration. The results thus obtained are slightly differsnt
from those of raf./J/.

1. Pirst reoall some results of pnpcr"/ devoted to atudy
of the Gresn function of & system defined by the Hamiltonian

H= =35 8e m 8 & (Ace ™ horale™ )
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Here L:, ‘ez_ are the creation and annihilation operators of
-
quanta of a scalar field with a wave veotor K , and
+
[JL:, ‘en' J = SKK'
and AKBEI ths Fousier components of the source density.
By using the Beogolubo¥ canonioal trauzomtion, i/ .
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1t 1a possible to reducs the system Hamiltonian to the form
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and dus to the trenslatiopal invariance LS. Hi-01t may ve
oonsidered to be C ~number.
The Gresn funotion of the system given by the eguation

(H-E)G =4 (1.5)

18 represented as 8 continual integral. As its expsutation value
in ror./‘/ thers has heen found tha expreau:.on.
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where ’ .
& = £- 7+ Z Wik .
From (1.6) 1t is seen that a3 T>eo for the system energy
&(§) one has the Tepresentation .-
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As a recult we obtain Iy
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The integration variable {7 in (1.9) repressents, up to
a factor, itself the velocity of motion along the Peynman tra-
Jentnr(. To obtain the velpoity '\-/’. appropriate to the classi-
oal trajectory it is necessary to solve the squation E.E_v_l._- O
Allowing for that in the case of polaron h

WeTwr, 923 1a.02 = WIE L jdk oL -« (1.10)
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In formuias (1.10) and (1.11) we have introvduced & out-pff on

the upper limit of the modulus of the 1nttgrltion somentum K

in order to remove the divergencss arising in (1.11) st noin-

0i1ding &, and S .
From (1.11) 1t followa: that V, can be reprulntcd in. thl' .

fora
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Ae we are interested in the effeotive mass ni 8o we are - .

-
searching for &(8) up to the terms 8 :
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Therefore it suffioes for us to caloulate (2= 5(-@1.;,0.
Substituting (1.12) into (1.11), taking the limit £+0 and
intsgrating over ¥ we get:
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Making change in (1.11) in the following vuy;:\';’-—-i;’n'?,
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cunuin; the vnlooi.ty 1ntnp~auon by th !‘iymnn pnth
1ntogmtl.on uth the usex or thé uunblu lu‘b-titution -v‘-' x
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2. Io the previous seotion we hava found the xiwn-ﬁt:.t:on
(1.18) which together with eg. (1.14) enables one to caloulate
the ground energy level &,’n apd polaran effeotive mass m <

Note that the actionm SR8 quuutto.u with ::cspaut
te Z due to separating out of the motion along tht.olgsiaal
trajectory, This makes it possible to npprosze the sotlon
& [#] by a new action S"D‘-’] extrsotad from & by means. of
qusdratioal teras.Bxpanding § aver Z(y) we thus obtain (in ths
limit §" 0 ):
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where C 15 determined by (1.1%), - -
Now the relation (1.18) ocen be z-llmi.tt-n 4n the: form”
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whers
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<s-g> = (st eSsan/frd em
We stress that the funotional averaging is transferred to
exponent that makes it possible to caloulate approximately
the functional integral (1.18).
To saloulate < 5-Shwa make use of the results of raf./J/
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Note that in (2.7) the limit T - #o ghould be takern. When
doing ,'9' only large arguments of the funotion F.(7] will be
1Ipo11tlnt_. .

Zst us oaloulate the function J.(%) for T-=and large
by oq. (1.14). As ona can guﬂy sse, 1n this limit the wmainm

contribution camss from the region S.~¥; ~¥ . Then we have
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SubstituH.ng (2 9) 1ntu (2.1) lnd taking the 11-11: ?"-0

‘we nrnn ﬁ.n-.u: at’ the expression

I . wz(,_vz__u) _ w2y :G"SL'Q“J‘F-:/‘G: . 2.10
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In"this case F(u‘.)*‘fand (2.
oxpx-uahn .
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After substituting (2.11) iato (2.12) we bave
w16 L2 P
TP k7 = 202(sLf10) - (2.13)

1.84, the oxpt'ouion from ree/?/,

It is interesting to mote that 1f one considers the para~
‘meter C 1n eg.(1.14) to be different from C in the approximating
functional S'and demotes 1t aw C' then formula (2.10) is
modified in the following way: )
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whiok after lubntitnt:i.on ot (2.11) givu the mslion
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It is easy to be comvineed of tht th' =ininel velus of

the sffeotive mass is achieved at n. fol14wing '
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To ooiphtc the paper we stress that the above developed
scheme for calculation of the polaron effective mans is based
on the momentum sonservation law that gives it strictness and
consistency.

The authors are sinssrely grateful to N.N.Bogolubov,
RoN.Faustpr, V.i.Matvesy, A.N.Siasakian and i.N,Tavkhelidce for

1nt:rlut in the work and useful ocosments.
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