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,The Kemmer scalar symmetrical model is treated by application of the Lappo-Danilevsky 's - . ~ 

method and the renormaliza'tion principle~ developed for the problem~ of the field _theory with , , 

a fixed_nucleon. It turns out that ( 1 ) the renormalization coupling constant of the model has an 

upper lirriit, ( 2 l, .the connedion between the re~ormalized and unrenormalized interaction cons-

tants is finite within the limit of point interaction. ~": 
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Introduction 

, . . . ' . .. - , I 

The problem of the origin of ultraviolet divergences is fundamental in modern quanturri field theory .. 
,~ --

We shall not here list all possibl~ _attempts to solve this problem in the theory itself as well as in its 
. I ' -

·-models. 
- .. ' 

In the present paper we consider the K~mmer scalar symmetrical moder/11 by the L-appo-Danilevsky1E 

: m~thod.'/2/ This~odel is interesting b~cause first, it iS' ~renornializable theory, i.e. i~ the cas~ of point 

interaction _all ~he ultraviolet diverg~nces can be removed by the mass a'nd ~oupling - constant renormali _

za.tion, se~ondly, i~ spite of the absenceof the:vacuumpolarization there arise~the 'pole situ~tiorl,3;4,5,6/ 
'· . ' . . -_ ' - . ' 

': 

in the model. ----

Th~ application of a ~ethod different from the usual ones leads ther~fore to new results which allow 

· one to understand better the structure of the theory within point interaction. 

l. The S ~ Matdx-

The Kemmer scalar symmetric~lmodel describes the interaction of scalarmesons with a fixed ~ucl~on 
/ ' - - < 

havirig only two isotopic degrees of freedom {proton and neutron). 
. ' - - ~ 

The Hamiltonian of the model is written in- the form -
• ,! 

8 .. 2-.. ... ... 2 2 2 .. 
H,; m+ y;:£ f dx: (rr

1 
(x) + (V cp(x)) +,p. <-¢ (x)] 

-- 0 . - 1=1 Ul 
8 

>' 

HI ~g1:: f d~ p(;) r
1 

¢
1 
(:) -0 m 

- ... - -+ ... . . - -I It ;t 
where rr

1
(x) and ¢

1
(x) aretheoperatorsofthescalarmesonfif!lds,_ p(x) =~v(k) e ·. 

- form factor ~fa ~ucleon,- \ are matrices of the isotopic spin 1/2 (the Pauli ma~ricesJ, om ' is 
. ' \" -

the coimterterm responsible for. ~he nucleon 'mass' !~normalization. 
-I 

We write the Hamiltonian 11 . iri the intera~tion representation 
L - ·--- , .·• 

' 8 
11 (t) ~ :£ 'g
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r ¢ (t) -om 

I I= 1 1-. I 
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where -

·¢'.(t)=jdi!p.(xJ¢(il,t·)=~ v(k) [a~.k~-tw\at ... k· ~twt 
J . . . j · . -> • I · 1 . . : . . . k. v 2{,] 

To make further analysis more, convenient we assume each field ' ¢l to be en'tered ll
1 

(t) ·with 
the interaction constant g ; . 

0llis Hamiltonian belongs to the class of injeraction Hainil.tonians considered in/7/, so.that all con-

, elusions ~re directly applicabl~ te- the model under consideration, · · r . . . . ' ' ' \ 

The , S-matr~x of the scalar symmetrical model in the Lappo-Danilevsky's method can be represented 
in the form/2/ . .- . . ·~ 

where 

',_. 

r"1 ·n 
' 00 • 00 1:2 ] f'?J 

i om a 
S=~ :-a:-s 

-sa,; I ~- ~ :£ 
n =0. n =0 m =0 m =0 

i ml (- i g L!..1 ) n I ,m , ).n z 2 (-zg 2 r 2 2 

2 ml m I · ( n . - 2m )I I· · 2 I 2 
I· 1. ' I 2 ~ m2/ ( n 2 .:.. 2 m 

2 
) ! 

oo_: oo ~· oo .. oo nl .n2 -a(!~l+l.£1) - .. 
'x f-d~1 ... fd~n· 'fd(1 ... {d(~-,fi fi.e I lli!(~J -(.j) X 

-oo · . -oo · 
1
-oo -oo · jl=ll:J=l · , · 1 ; 2 

m m· . 
. 1 . .' 2 n I . .n2 

x n· ,l'i<~21L -1-:-e-2/L~ n ti·<~21L2~~-(21L~: n ¢~.<~) n · · ¢2 
/L=I · 

1
· ·"=I · v=2m t-1 ·1 v =2m t-1 I .· · . ~""2 . 1 ' 2 2 

' ' I, 

((v ) : x 
. 2 

• oo -al sl.· . nl .. n2 . ' I 

X :exp 1-zgs's r ds_ ~ . -¢8 (s) n n d~e -os) d(.e -os) I 
' -oo e =1 e =I . I ' 2 . . 1: 2 

x. 

,_ 

(3) 

X 

(4) 

• 2 oo . . -a{!sl+lsl)nl -·~ . . .· . ·. ·. •·· '• 
X exp 1-•::!_L ff ds ·ds e · I 2 fi , U i(~k -os)e((_k -s

1
) t'i(s .-s) e(~k -:S )l{(k -.yl 

. 2 -oo :. I 2 , ·' ~ k ,;,I k =I I I 2 . I 2 I 
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The expres'sidn for the -~a -m~trix is symmetricai withrespectto the exchange of the\ndices 

1,2,3. Thi~ can b~ seenif we expand Sa. ~matrix in··.· ..• g
3

• and change Hie .order of _summation.,··. 

It is not difficult to understcmd the physical'meaning of the ~elution ('4 .) . if w~ take into con~id~- . 
~ • 1 ' · l, . ' 1 -' ~ \ , • • , , · • . " • 

ration thefact that th~ ~perato~s of charged mesons· ( 17+ 77°· 77,.. ) are connected wiUi the sea-
,· \ ' 

-lar f~elds ( ¢ 
.. 1 

¢ ) . by the relations 
3 . : ' 

( 5) 

. / -

~here' '¢ ..:.,( ¢ > de~cri1bes. the ~~nihilati~~-~f neg.at~ve (pos~·itive) meso~s and the crecitio; of po~i~ ·• 
' • •• ~ < • • '~ • • • • • : • • ·' • • ~ 

tive (negative) ones. . cp0 is the annihilatiori and the creation of neutral rriesons. So, .the solution (4) 
: .• ·• ,. . . . ~ . ,. \ ' I ·, • .· • • . ~ . • -

· is such that the contribution from neutral mesons rr0 in taken into account accurately and the expan. 
'\ '· 

sion.is performed in the charged-meson fields. 
/ .·· . / 

! .• 

The renormalization 'of the Model . 
\i. '· 

.. . . . . • • • . . • '.. . :. .· ·, • i . !· > . . ·.' . :. . ' .... 
·In view'of the absence of the vacuum polarization in the model only the nucleon ~mass' cinct the·"" 
- _. . ' I • • - • . 

COUpling COnstant a:e SUbjected tO .the 'renormalization;; ;• I \1 
, . .~ ·~ . ·; - -~~."'·---/ .. --. _.\ .; , .. '''r .. _; ". . ·":-· .. ' .... ·. ', :. 

Th~ mass renormalization, is p~rformed a~.is shown in/7/, by a simple divisio~ by the philse .· 
' ~ . a ' . . r ' J ' ' '~ o;J· '• • • "" . ' . • 1 f •• • -· ; • • t . . • ' . _,. . • '... '. 

· <'N·I ~ J N >._The difference lies only in the. fact that _now the expapsion is carried oil tin__: g 1 
c and · g2 · with coefficiimts' depending on , g3 · • The difference is tmessential andw~en calculat~ · 

ing the formulas from the p~pe/7/ ~~n be tised. Since t~econst~~ts. · g1 ~and g2 ~;rt~r the' S-mat

rix ( 4 ) explicitly symmetric~lly we; assume tham to be equal to g r= g2 ':' [. . 
. ' "' . . . . ' .· . . - . ~ ' ' ' . 

. The coupling constant renorrralizationis' performed in the .. following:wpy. After the mass renormali~ 
' • • • • c \·.--

iation (divisi~n by phase) has been p_erformed, the matrix element of any proces~ i~ a function of the ~ 
- ' . ,; ·j • , • -... • ' ~ . . . -· • '. ' ' - . • 

energy and isotopic spin variables. Jf . I the coupling constcmts g = g = g I . g and the 
,., -1...;·,:"·,2 ' 3 ., 
. · cutto££ , momentum ' L .: :' 

' . . ' 

M "':M ( v1 g, g3! l~ ) • ( 6) 

)n: the Lappo-Dariilevsky' s. method (when u"sing. u;e 

represent;d by the power series 

S -matrix'( 4) )-. the matrix elenu)nt M is 

,• 

1 ~·· 

·<. ·, 

m oo._ '2n . 2 . 
M ,; g 'gm3 I g · M (v g I') 

_3 n=O . n' ' 3' 
' ' 

. 
' 

. (7) 

' ' 
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' -, 
........ \' ... _,· 

.\: j 

\.' .. '\ ·' 
- ' where m arid rr;3 are po;itive f~t~gers d~pendlng on .~he inocess under- consideration.-

• c - \ ' ' \. ' ~ '· •• ~ : • • ". ' • ' •• --:~- ·' • • • • • ,/ 

Unlike perturbation- theory where in the limit of point interaction ( D ~ "" )' - - the integrals in 
, . ,

1 
, _. • • -./ .. • " A • , ' / . • •• ~-' ' ./ , > r 

M · diverges lo9ari!hmically, the coefficients- Mn Tn ( 7) for-' L, "* oo- _tend. to zero. For example, 
. . . . . < . /. _·. .._· . ·. j • • • • • ' • • ' < • '~ 

the fi'rst term of ( 7 ) for the elastic scattering mnplitude of - rr0 -meson is of the form: 

M (cu) . o r 
. 2 2- ·. ' .: : . . .·_ OQ. ' ., .- ' • ' ' ••• '\ 

16.8 ;ga e'~pl-'2g 2 :£-_ v(k)J f dx ( 1-Co~cu 1 x)/),(x)exp L2i :£ 
-t ,_; 2- - -_ , a --. -_ '-~ _ _ . _ _ - a --> 

-' ~ _r 1 , -, : k ur 0 , - , - k 

__ , 
'I 

v2(k)i -_ rl (J))( 

cuB 

,/· 

( 8) ,-

where__ cu, r is'the energy of a scat't~red me~6n'. For, ,, _., 00 M tends to zero as exp l-'g%2/n L I~' 
• < / ••• -,-

.-A simil~r .si tuatio~ takes pla~e for' tlH~ ~ther t~r~s of thi; series pnd for- ~mplitudes of~ other-proces-
.· ~'' . . . . . ' ., '' '· / - ' ,· \ . . . - . . . ', ' . ' . 

ses. po, the t~~k of.the renormcilization theory. in tlie Lappo-Danilevsky's method consist; in the re-· .. --= . - . ~ .. '·· . . ' ' . 

moval of 'zeros but~ot infinities. 

!': 

',' • : - • • •, ·•, , :. ' ' ' c •• , ' , • • ·~ I 

- The renorinalizability'ofthe theory ~~ans as was pointeCI oufin/ 71, that the matrix element 
... •/'·:·;' \ ~· I; ' _,1'<"_: ..-,~ 0 :' , _.,.,,·' ," -F..... ; '•, ::•" ·, .. · '' ' 

must be ofthe form;' '. ·- . . ... · · · 
u 

·' :··,,.·. ·/: 

--
· ... · .. · ·: ·.·.... . .... ~-. 

M=f.f•>rll, n ;g )=8-lll~'gmsi 
- · - "'r · 8r r ' , 8r 

·. , , . ··~ - . ··;; \ . n=o 

; -

~nAf~(ll, g . f • 
gr n - ar, 

.·., ' 
(9) 

I 

It is n~cessary to fi~~· '; t.f~J 
0 ••• I 

0
" j 

. Thi~· ccln b~ done easily, ~ince the depe~ence o.f the renormalizable ,. · 
, -g . ~nd . L is 'k·n~~n: ~····. . . . • .· , . . . coupling~ constants .. ~ · .. · g jr. - on 

' J ' 

I ' 

·from here. 

'-. 

g <N lr!N;·,;.~g<l'i IT(r(O);SJ-Ill;=gli11l: 
Jr _ _1 i .. 2 _ . , 1 . 1 . j · . :·.· .la _. 0 
. /" ·., : . -' ~ . . 

\ 

. <1'.; I T('J (O) sa ) IN> 
· .. <N.!Sa- IN > 

'oo 

·~' .Br =- Btr=~g2r= B I 
n=o: 

·g 2.n C- r'ia2 >L)-
n .. -'· ,, 

-
00

- • '2n _ 2 _ 
Bar =-·g;I g, .Dn, (ga' L ) •: 

·n=O 
--; 

.... , 

,( 10) 

',t:. 

( ll ) 

q2l 

By·inserting now ( ll ) and (12) i~to ( 9) and compari~g it with (7); we obt~in the-equality: 
,·,. )' .. ,·' . . . . . ·' . ' 

)' 

~.: 

()0 '·. :, ' • 00 ' ', I ' ' '.'/ 

. k /?M '(v, g2
, l-\) =;(I', g 2 kD ( g2 , L')) rna X 

n=o. n. - • ~ . '- k=o-'-- _ _. k; _·a- .. , -

~.l: ,82nr£ 82eCe(82:r.~ /~~~f'>(ll,g2[i .• ,imp (i,,rJ 
n=O -e=o 8- . n-- 8 .. m"'OI __ . m 8-

;'-

,---

' ·-

2 

lJ_ '• 

' ( 13 ) 
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\ :, 

' ' 

I 

' /-;,-. 
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By expandin~ th~.right h~nd side .in a power s~ries irC g ar{d equali~g the coefficients ;for equal 
2 , '.,.·' _:'. . ' / ' . _.""_ .. ) .""I \ ' ;• '-·' . . • • ;,• ~-. Y .• • • / ! • ':. "; . ' ' 

·powers' of g ,. we 'obtain the system·oflinkinq equations.which connect the known functions Mn, Ck, D m : 

with unknciwn ones Mer> and~their deri~at iv~s ; :This set;~£ equations~: solvable a~d the.functions . 
n 

A~~r> . _ can be conse9uently fo'und{ See Appendix). 
' ! 

,,: 
··/ 

'/ 
! : . )'·', ·:. 

So; we are abletci represent the ren6rm~ii;ed matrix elememt of any process ·as cl series partiaily 
• ~ • • - • • J. \ • ' • ' - J • • • _j " 

S';!mmed up over the renormalized coupling'const~mt. . ,._ ' 1 
. 

. I.._.' 

. we a~ply. th~ ~forem;~tio~ed rencirmC:Ilization proc~d~re to the.medoncnucleon elasticscatteriniJ ~mp~ 
·-' 

• . .. " ' . . ·. . ' • j' • 

litude. We shall coPlsider the scatterfng amplitudes of the particles · ¢ . ¢ '¢ · since it is more con~ 
• • .• : •. .'. I' •· •· ' ' ; ./''.,_ '·; , • 1>'/·. ·, .'- • ·'. · .·.':./, ,. ·.· .-··.1'.· '2~~' 8 

·,venient in our-approach and the scattering amplitudes of the charged particles ·" +· rr0 
1T ~-are simP.lY 

, . \, . ' ~ . , . . . .• . . I 

,I their linear combinations. By restricting-~tirsei~es to the first term~ of the series*, we g~t' •. ·' 
•, F , :/ ' , \ J i 1 ' "· 1 '• , \ > , _, , , ', ::. ,' , ' •. '\ ~ ~ • 

··.' 

I .. 

00 

_.f
1 

__ 
1
• (r:u) "=·I · (cu\ ""2 g2 i f dx- Cos "'r x\l_(x). + •• , 

. ·r. 2;_2 r: rl - . 

. ' ' :· .··. 14.1/0Q --· '.:.-·_ ', ,. ' ,'·_: ,(· . 
·. f (cu) ;,.~~ fdx (l-: Cos(,) x) ~(x) 

. 3- 3 ; .· (<)~2 . 0 ••.. ,. / \ j . .I 

,·,-, 

l(x) + .... 

>.x 

'! .' ... ~ -' 

t.(~ )l(x) ( l(~~f·~l)~fl ~.d~6J;x~~(~ +xJl(x;+xJ'1-t-···· 
I I l (x +·x·l . ' ·. ~- .. . . ,t. . • . . 

, : .- I 1, 

't'' 

'•' f 

* Th~ 
1 

a."\Plltudes_ 

·. •' 

•. 1' 

\· 

'are connected wlth .. the. cross section by the relatlop :' 

'· 

.>•' 

(lSJ 

,/ 

., . 

f :' 

... , / 

'•-' 

·;'' 

., -· ' 

J 

_I 

\. 
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Here we put . gar·==-gr. \' 

' ' 

8 

I . , .. 

\ ~ -

• ; , 1 _ _•" I , , j \ 

Fi~~t of ali and _what is evident the a~plitude, .-~ _. 
8 

differs from·the amplltpdes {1' ~ 1 
and 

-I · · ) and • f _ .. - fr9m . f · · · • This contradicts the isotopi6"-invariance of the modei. As.: 

I: .. 

2 - 2.. .· 1 .. - a . _ 1 ,.... 2 , . : . . :· _ . _ . . _ 

it has already beenpoiqted out this fact foHows from· the apparent non-symmetry of the S-matdx '(4) in 

¢.:., 
I 

:and 

' ' ' . I ' "'~ 

, ¢
2 

_,and ¢a.-~· field~, Of course; ifwe consid~r totalser~~s for the·amplitude £
1

..: 
1 

f · they are to be coincident. It is diHicult to say which approximation is better f . 
· a a · · •· - . - - ' · · . · · · · · · 1 . · · 1 · 

or f ;specially as tl)e model is of a purely methodical interest,. it is therefor~ imp~ssible to ~ake · . a - a . ~ 1 /. • •. • .' _ • • _ 

use of any phy~i~al arguments . ' . . ' ·, ' ' . 

The f~Ii~wfng :conClusion~ may be drawn. on the b~sis of these approximations: 
•• ( ~ •• • '~ . ' • • ' • ' ~ . • '• • . • j " ', . - ' . ' 

;.'_. \ '· 
The fl'!tegrals converge for, small x in ( 14) provided : 

__ > 

'---...' 

1-. g2 I "2 < 1 . 
r ' 

( 16) \; 

Thus, it turns out that renormalized coupling constant is restricted. This result agrees with the 

- Khalfin' s conclusion)~;· who has shown ;that th~ restriction to .· .... g c~ri app~-ar if. the amplitude consistE 

\,. 

: •• , •• • • J ' '. I . . . , ' - ,r ~ . . .. : . I·- I ~ -" ' . 

of a finite number of partial waves. In the model under consideration there is or1ly the 's·s~attering. . I 
' • ' • • • • ' r 

, I 

We note alsci that for high energie~. the amplitudes. ( 14 )• have 'the same behaviour: 
- . • 7 ' - ••. ' . ~ 

·. i(tllf ) .: -l+g2/ tr2 -
. ~~ r ( cqf >>T). 

.r_.\ i 

With increasing- energy the amplitudes fali off more slowly than in the case of perturbation theory. 
'-·) 

.. • 

The · RenOrinaiized Coupling Constant 
' ' ' 

.-_. ' ' ·_. - .. ' ~ 
We consider more indetail the connection·between 'bare' • . g and 'observable' g: interaCtion 

·, . . ' . . . . r .. 
constants. This connection' is represented by the relation' ( 10 ) . S.ince the series .for the .c·· S'a -mat-

\. ' • • • ~ ··- ; ' < 

rix ( 4 ) is apparentlynori~syminet~ical :vvah respect to indices 1,2 and :3, then depending on the choice -

of r
1 

.~. r;. o~ · .. r;' fn ( 10 ) series for .gr ( { 1 ) and ( 12 ) ~ill tur~ out ~ob~ appare~tly dH~ ··• 

ferent but their sum is the same; Here we may speak about a successful or' an successful choice of par-
, . . • ·- ·. ' ·, , I . ''. ~ ' , • :._ • • 

tial summation (which fi~ld, ¢
1 

¢
2 

. or · , ¢
3 

is conl?idered rrigorously in the' expression for the S 'j. 

·-matrix ): 
·.,,___ 

·We c~nsider fi~stthe expression torr g (12 )·, i e. we·study the effect from a field whi~h is conside-
. .· , 3r · . < . . . . · .. ·. , .. · 

red rigorou~ly. By calculating/2/ we obtain the following expressions for th~ D , -coefficients* .. 
. . , ' '· . . - . . n ' 

* In paper / 2/ an. erro~ has ,been ~-ade In the, formulas ( ,4; 10 ) and ( 4.11 ) when calculating the. t'e~ms of the 
power series to~ g 4 and g'6 . 'which led to a wrong conclusion ,th~t In goh:~g,t() the !lmH L.:. 00 '. the restric-
tions to g 2. 1

• g!~yv from one tLrm of the pow'er series to another. ~ ' . ·.. / 

·--.. 

~ . 

~ 

-. 

/ ~ : 



•, .l 

j 

·, •, 

J \ 

/ 

. 9 

If~= l 
. 00 

·. D
1 

= -2 .F (0) fdx x. R (x) 
. . " 0 .< . . 
· · 2 oo . · · · ., ' . . . • F ( x + x ) F ( x +x) .. ' 
D~-2F (OJJI·r dx dx dx {(x +x) R(x ) R(x) [_· -~ 2 s -·1] + 

" J. 1 2 3 1 3· 1 ·a • · · ··. o · · · · F(x')F(x +x +x) 
2 . 1 2 3~ 

.(17). 

where 

. twx l 
I 

. 2 •WX ·1·. . . 
R (x ) = I. ~ .e _ • F (x). 

k ,. cu, . '. 

A remarkable feature 'of the formulas ( 17 ) consists in the fact that ther~· exists a finite limit . ·for L.:. oo 

.where": 

1 lim D 
. I 

rr 2 A0+X) L-+oo 

'lim· 
L-+oo 

I 
00 

D =:..:..~"fffdx dx dx i · •· (x~t xa) .· • 
2_ '2rr4 . I 2 3 (l+X )2+ (l+x p+X 
. . 0 . 1 . 8 ' . 

. •. 2 
3 +10X+·9X 

. I . 

I . 

./I' 

. ( . 

\ 
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. . 2 - . 
Thus',-,; it turns out that the integrals for D n as funCtions of g 

3 
_have a pole at the· point 

g3 ~ 0 and, consequently; ~an not be explcinded in Taylor1s series. The same situation hasbee.n tested 
up to D 4 ; . 

- ,.-" . - . 

We failed to _study terms of higher order because of gre;:xt technicc;Il difficulties although there exists 
[ . ' ' ' 

algorithm for obtaining each term D n · .. To all appearence a similar situation takes place in each~· 
_.v 
'. term of the series~ 

'· . 
The limit gr1g for a ~o '.is n~t equalto unit 

-..; 

lim Brig =.L-,1+~ .... ,,, ';"·1 
a.~o. 

( 19) 

~ntrary to perturbation theory. The logarl.thtnic diverge~ces may therefore be explained ~s follows. 
' ·-- -· ' . ' -~- ·--- "' 

Let l(x) be s6~e fu~ction analytical i~ x = 0 and equal to f (x) = a 7 '1 

. Then; if we seek for this function e~pcmsion in Taylor1s series in the form 
...__ '. . 

· f ( x ) = 1 + . ~ : anx n 
n=1 

I 

then for the coefficient~ an we shall obtain, of course, senseless ~xpressicins. 
·, 

',I 

·~-: l 

Probabl~, a similar situatioh take~ place in the model under COtlSfderation. The ratio 

having a finite limit for • [. ,. oo' .. at 'the point 

-~-1 ·.; . 
g/g=Z2Zi_ 

g= 0 hasa finite value un~qualto unit. . . i 
i • ,. ' -

This result agrees with the conclusion obtained from the assUmption on the .completeness of the set 

of the Ham~ltop.iari· eigenfunctions (. i ). By repeating the calculations of the pape/91 we get for the 
1 considered model 

where aN~ (w) 
. f 

Br /g <1. 

00 .! 

_g
2

=g 2
+'11rr'f dcuk'kaN. (cuk) 

· r . . . ; TT (20) 
IL 

is the total cross' section of the reaction . (Nrr) .. Hence, it appears that always • 
. \. . ) .. " . ·~ -

Since We failed to find an· n-th term of the ~eries ( 12 j the problem of the convengence of this 

. series remains open. 

"" 

it should be noted that with.increase of g 

to be convergent then 
· lim g I g ·"' ·1 : 

' 2 r g .~oo. 

the terms- D ' 
n 

decrease and if we assume the series 

( 21 ) 

/ 

( ,/ 

' . 
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'· ' ., 
Drawing an cmalogy of the series ( 12 ) . with that of perturbation theory it hould be:noted that ci 

. partial sum~ation in ( 4 ) distributes _alL the Feynmann~ graphs arr,ong the terms of the Lappo-Danflevsky's . \ 

, s7ries; in.th,is case the $Orne graph CO~ enter the different terms Of t~eseries ( J2) With the;coefficient 

. 0 < a < 1 ; and in each term of the series it is possible to do to the limitfor L ~ oo • . . 

' ' 

' In the renormalization group metho/6;l0/ only a ~art of p g~aphs is sum~ed up, t?ese are so called 
1
main

1 
_· 

giaphs -although the remaining part di~erges M less strongly. 

Now-we_ consider the expr_ession for· g =-g =-g .' After the division'by phase.in ( 11 )_ has 
r. lr 2r 

been made we get 

' "" 
c,::F

3
(0) ff dxl dx21 R(x,) 

0 

For rath~r large T, the ratio gr;g ,can be written in the form: 

. A/2 -~- - ~ 
gr;g = 11 c. I 1 - en L + ... l ·. 

.2 (1 +A.)·-
- (_23) 

In goirig over to the limit for . r; ... oo each __ term of thi.s expression is equal to- zero:· However, this · 

transition is not appafently correct. Indeed, we consider an example \ . 
• • • 1 

.. ... 0. 
r. ..... 00 

•- In ( 23) we cannot go to:tl)e: limit in each term too because of-the presen~e of incertairities'o£ the kind -
n ~ ' , .. - - -._ - . • . . .. - -

?n l.IL. In going into ( 17 ) we had not similar uncertainties. · 

- · Thus, nothing can be said about the behaviour of the series ( 23) in the limit of point interaction 

as well as riothing can be said basing on the knowledge of some approximations in perturbation theory. 

Conclusion 
\_· 

The application of the Lappo-Danilevsky1s method to the Kemmer _scalar symmetrica1'model alloved us 

to_ obtain twci important results: 

1. The renormalized coupling constant is restricted to lhe condition ( 16 ). Note, that in. investigating 

the Low equations f~r this inod~/111 th~ restriction to. the coupling cons~ant ~ < 1 is' close to our 
2rr 

: restriction. 

I, 
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2. The connection between g r and. g i~ finite in th~ liinit of point interaction. :The logarith-

mic divergences in perturbation theory are related to the expa~sion in the coupling const~nt g .. 

g ;g .,'l In this case the function 
. . 
gr=gr(g) has no special point for 

a; it is assumed in peiturbatioii. theory. 

g = 0 and' lim 
g ... 0 

r 

It should be notedthat these conclusions arebased on the assumption that the irivestig~ted series . . \ / 

converge. But the problerr{ of the· convergence of series remains open. If can be said only that the study 
i ' • . ' • ' 

of higher appro~imaticins in.the Lappo'..Oanilevsky's series offers no difficulties in principle, but is 
' ' . '' ,. . . 

connected with cumbersome calculations; 

,i'' 

In conclusion I express my gratitude to prof. D.L Blokhintsev and acad. N.N. Bogolubov for unceas:- / ' i ·. ' • , , . ' I ' 

ing attention and valuable advice, I thak also B.M. Barbashov for useful discussions. 
. ' :' ' . . I' ' . 

' 
Appen.dix 

From ( 13 ) we have the following recurrel1t relations · 

. where 

I . . . 

·' 
ll!<rl 2 _ ~(2~+mJ 2_ 

n (g3) -·Co , (g3) 
.2 :, ·, 

},fn (g3 ) - · 

2 
l: T. (g ) . I ·. Dk .. .D I C n ... 

.ps 3 . . 1 k LJ 
p+k +e +S=n k 1+~ .. +km· .. mq ft-~.H2p+m 

p<ri~ 3 

ce2p+m 

'l-

T
' 2 2(' • (' 

ps(g
3

) = ... I g
3 

1
1 + ... :1.) 'd 1t" .. +i/, 

1 +212+; .. +s1' =s d &2(J1+ ... +J ) 
. . s ' 153 . s 

.M(r)(g2) x 
p 3 

- j 
. (D"(g2 JJ/2 (D (g2)) t. 

X 1 ll 2 l! 
• I 

11 . • I 
12. 

D (g2)= 1 
' k 8 ' k +k .. k 

2 ' 2 
Dk (g 8) Dk (g 8), 

1 2 
1 2 

~ 

... 

/ 

(D. (g2J'/~ i 
" ll 

~ 

D =·l. 
0 

j !• 
. " . 

•' 

I 

~'' 

\ 

·, 



j 
) .. 

' ' . ' 
·._/. 
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, '· . • '". ·.'.:.; •. ·.,ll, <' .. , \~·.. . •. _:· ''·r. ,, .· ,·, .. --~----.,_.... , •~ ~:. -.'·. ,· ·.- ·. ~ 
!ge sull,lination is perfor~ed over/ all integralnon-n¥gative_r~ot~' of equat:i~r:s, writte~ dow~ ~der the 

sum~ation _syffib9l. · I ; ; 
·,:.·,·, \",: ·.·"":' .. 

.·.,I: I.·. 
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