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1. This paper is devoted to prove multiplicativity of re -
normalizaetion of general-class supergeuge theories with nonex-~
panded (¥=1) supersymmetry [1,2] in supersymmetric gauge in a
specially chosen parametrization of a supergauge multiplet.
Many works are devoted to the problem of the renormalizability
of supersymmetric theories. Limiting ourselves to theories with
N=1, let us present the results of refs [3,4] , where the re-
normalization structure was investigated for the general-class
supergauge theories (including matter fields) in supersynmetrig
sange as well as in the Wess-Zumino gauge [1]. - It was in par-
iicular shown thet in both gauges renormalizetion conserves
the supergeuge and supersymmetries, In the Wess-Zumino gauge
the renormalization is a multiplicative one, but in the supex
symmetric gauge the renormalization, which is multiplicative
for all the parameters and fields except for the gauge super-
multiplet ard which for the gsuge sipermultiplet has the form
of a nonlinear substitution of variables, "~ es not contredict
to the Ward's identities., Such situation is due to dimen-
sionless gauge supermultiplet and is typical for all the
theories with nonlinearly realized symmetry., In particular,
renormelization of general - class two --dimensional chiral
thecries is 21so accompanied by nonlinear reparametrization
[(5]. :levertheless, in some two-dimensional symmetric chi-

ral models (e.g., O(n)/o(n-~1)[6], sSU(n) x 5uin) [71)



the renormalization multiplicativity has been proved. The
proof was performed for special parametrization of theory using
the Zinn-Justin method [8]. By modifying the scheme [7] it was
later proved that a wide class of two~dimensional chiral theo-
ries could be multiplicatively renormalized [9].

The main problem arising is that of the choice of a new
parametrization.

The above=mentioned considerations as well as similarity
of the structures cf renormelizaticn of two-~dimensional chiral
and supergeug  ‘heories allow one to assume that in supergauge
=1 theories too, by suitable choice of parametrization one can
achieve an overall multiplicativity of renormalization in the
supersymieiric geuge. The content of this paper just consists
in the solution of this task. The form of the supergauge muliti-
plet parametrization will be described below. The paper ig plan-
ned as follows, In section é the medified action S of the theo-:
ry is constructed, an equation for the producing [ ~functional
resulting from the IRST-symmetry is derived and its consequen-
cea are astudied to find the structure of theory divergences.
In cectvion 3 the Vard's identities resulting from global gauge
symmetry ere analyzed for the same purpose. In section 4, on.
the begis of the resuvlts {rom the sections 2 and 3, the multi-
plicativity of renvrmalization for the case with the gauge sym-
metry 5'1(2) group and a concrete parametrization is proved. Ve
shail as for =8 possible use condensed notations. lerivatives
with respect to the fields are the 1right hanu ones, and those

with respect to the sources are the lef't han. cnes,



2. Thus, we shall consider a theory containing chiral matter
superfields “H. (x, G)as well as Hermitien fields of the supergauge
mitiplet V=V (x8) =00 v*(x,8).  The enti-Hermitian
matrices I}:‘ are generators of super gauge transformations of

matter fields the parameters of which are the chiral superfields
- a
A.'- - ra/\+ (X,e):
4 A+ ! -AY 1)
kHg..“'_" w-l-:e LP"-; LP__,\,J_ge Y-
The gauge supermultiplet is transformed as follows:

+ .
v iv’ A+ iV ~As
e —e " =e’"ee 2)
The supergauge~and supersymmetry-invariasnt part of the ac-
$ion has the form
1
Sgs = §55v (V) + Sy * Se,
where S.’, igs expreased as
Sw~m+'+'++.f ¥R+ m- ‘V_"'f w3 + h.c.
and S, and Sv,w represent the self~-interaction of. the super -
gauge multiplet and its interaction with matter fields super-
multiplets, respectively (explicit form of 555 will not be hance-
forth necessary (see, e.g. [2] ; the set of all the matter
. +
fields Ys,¥s will be hereinafter denoted by P ).
Not yet defining concretely the form of the supergauge mul-

tiplet new parametrization, let us generally represent transi-

tion to it by

ifaV

(e = M@y =ifSatviey+ 6 mv)

where 'a does not coincide with [ a in general, ra and Tn rep-

resent the full set of matrices. The geuge transformation (2)

~



now will be written as (A, = /\+ l'a)

. + .n

M (@ (x,g)) — M"Y (7(x,8) = (e""'M(ﬂ(x,e))e""")‘f
For infinitesimal A.(x,8) we have

EM) = ~AIM-~MA, = [ 60+ T.86™(m),
whence the law(linear)of transformation of [ "and 6( ) one via
the other is obtained at group tranaformations.Purther we shall
consider a theory where instead of V% the fields N ave
chosen as the mein supergauge fields, and we shall introduce
the set (% 6“(9[))5@"(:1'!). In terms of the fields & the in-
finitesimal supergauge transformations have the form

Scof = R: a(®) Ai + R;(w)/\:“ = R: (m)/\ﬂ = RZS cos/\ﬂ, (4)

where the follow:lng notations are introduced
Ria * Ria=Riga, i(Rea~Rlg)= R(p}d , (Rega, R(p)a) Rg

/\: + /\:.a"e/\?u); Ai'/'h =2.‘A<P) (A, A‘m)g/\ ’

and R;s are alreedy numerical matrices.

(5)

Let us now describe the modified actions. As a gauge funce
A=_ I A
tion choose the function T‘ﬂ=t,.DDCD , Where t,. are some (gauge)
parameters and the gauge-fixing term ngin the total action

represent as

gt = {d*xd4*0 [BeaB.a* B, ! Hper] =

=§d xd“6 [B,qB o+ (B,qt. + Bty )DD"],  (6)

{ - . - +a
3P=(?(de+ B—a);éii-(aiba—ﬁ.a)),’ ti:(t:a+t:) "(tfa—tr ))

Let us by general rules introduce the following action for



the ghost fields

Syp = gd" d*02, DD 1R} 8 gd‘*xd’*e,a AR
where notation .‘DD@ ﬂﬂ is used, and the fields cBenda Dy con-
gist of chiral fields and fields. Hermitianliy-conjugated with
them in analogy with the formulae (5).
Now we can write the modified action
I A r A
S = Sgq(M,8)+ Sg + Sy + g[K,,,,I R (PC7+ KRy () C ™+
(7)
D A B r Ary1—2c r A ra
+-1-L :f CC +Ar@ + X,.CDaaﬂ]——S"’ [7{,,(0 +?(,_C«Ja@_q],
2 "1ins
where .7\,,. is an external scurce, a general real superfield; 'Xr,
are constant Grassmaniean numbers; Kth’ Kr,e.nd L‘D are external
)
sources, the chiral properties of which are presented in ref.[}];

)
‘F are structure constants:
JHB

a
B

RB Sqneé (8)

The modified action S , as a consequence of the BRST-sym-
metry, satisfies the following equation {this kind of equation
Por the pure Young-Mills theory was for the first time written

by Zinn~Justin [8]).

§8 &5 §S 65 65 &S 68 — -
51 b Ke,1 ¥ B 5K£,a+ 8C? BLg ¥ 524 DBy
&5 XA 85

=Ar ERy * N EER
The last term in the right hand side of this equation cla-
rifies the meoning of Xﬁ H Xﬂ is the BRST-variation of the pa-
rameter ‘tf. [1 O]. Intreducing in s standard way the producing

bunctional | of vertex functions, we obtain that it satisfies

7



a eimilar, as S does, equation

5 &1 s & & ST 6T
§bT ©Ker ' B8° GKga  G6C? OLy @ 5% DDB, =
I a &I

=AeSke tXr SET
For the divergent part of the one-loop approximation of [ (de-
note it by [j4 ) we obtain:

§s &ha 6had 65 §S &N +Sﬁa §S

§OT BKeyy | 6% 6Kgr ' 68° bKya | 54° OKga |

(9)
6 6§l §Ma 65 Erw =2 5T1d A &My
"§CA BLga | 5CA bLs ' 6B DDBH r 5k T Xr 5t7

. Note thet since the supersymmetry transformations ere linear
over ithe fields, the supersymmetry of S results in that of [ .
Consequently, F,d is a supersymmetric functional. Let us now
construct the general expresslon for r',d 1gsuing from the Fevn-

men dlagram divergence index., The letter (with account of all
additional vertice) is equal to

Ct)q’-‘ 2 -N-2Ny £10)
where N 19 the total number of the external to the diesgram
superfields: Cf: ﬁ;, (‘PI’ K¢,I’Lnand X: (X:: has a mess dimension
and its ghost number is -1), N, denotes the number of verti-
cea AW. It is seen from (10) that with eccount of the ghost
number conservation [j4 does not depend on L at all, the
source Kpr can be included in r',d only linearly, in the form of
production of KC and KX ; X , in its turn, can also be in-
cluded only linearly, and besides KX - in the ferm of the
vroduction 7(05 . The matter flelds ¢ cen be included in ﬁd

8



'no more than quadratically. There are no divergences having the
structure of the production of the fields and sources with the
same chirality [11,12]. Thus, the gemeral structure of [4¢ is

© .ab
Fa =50 (®,2,8)+ {[Braf (n,t)B.g + Bag® (2,4 +
B-a Gy (M) + Dy R1g (1,)C%+ Ke Qg (HIICO+ Apey(m)* (1)

X 23 (,8) s + AT §py (1) Ksl,

where S, contains matter fields in the combination- ¢¢’+. The
functionel S, as well as the coefficient functions §°, g%, Ryp,
Q:;, c.);', a';ﬂs, ::’ depend in genmeral on Ji and t . Bewides, it
follows from the supersymmetry of [14 that these coefficient
functions are superfields and 51 is & supersymmetric functio-
nal. It particularly means, that all the coefficient functions
are unambiguously restored from their values at & =0.
Substituting the expression (11) for [;4 into {9) and set-
sing to mero the expressions before different field structures,’

we obtain the following set of equations:

SRY _a . 5Qj — > a)

soa Aia* gge Ry = (A+—=B)=Ffas@ip, (12)
Seo” Sy -

e Q * —gga- Ry = @ » (13)

S
_ERS  ra  B%g pa _ 6@ -
T fm® g:m sz '8 " &t7 ' S (14)

5&) ra (. rs Sco?
CEa® S5 §m T T2 L2

t
s*s-..a _ 88 -
R wd

(16).



L
fa @), = Ta @ $(79). a2)

a

Let us come back to the general case when t‘,fO. Let us take
the opportunity that the functions ¥,(1,t) and ,(%,t) are invari-
ants of the Lorentz group, i.e.
?o(ﬁ)t)"' ‘fo (ﬁhytl\) H ‘!q_( ﬂl t) = ':Pa (Tl/\’t/\) I3
where fh’,\ and t,. are the values of 1 and t obtained as & re-
gult of Lorentz~trensformation A . Transformation A {see (36))
chooge from the condition when tn o= 0. Obviously this transfor-
mation is always in the vicinity of fa =0, Then, according to

(41), (42) we have ..
J J
9, (Fn,ta)= £,(88) ,  Ya(Tasta)=Taa Tn f(9R)

Now congider the following Lorentz-~invariants:

3 T 4
ea a g - E ,tA,_L

H

. . 8
Ligg = Laag=TaaTue , €% Lg=6c,

red rga _atae lIa.‘
&) L% —w,\t,\,r-ﬂﬂ tﬂ,t - g[A DA’

Then we have

| —a - b K
ﬂiEX-‘—’ﬂ;t,‘ TAGTASt/\ %: =

_rae B s 6 s (43
=W tar Lm,aﬁ ths@a = oty Lag ts@

B _ 8 r "
' T = ‘-l/mb’ tar@a= Laqg tiw ’

T a®i = TraTag £a

and Pfrom the formula (38) we obu:

1s0



Let us, at last, solve the set (12)=(18) taking (19) in-

totconsideration. Trom (16) we find the general solution for
r

?m :
rt sutimt)
S (Tt)= 57 (20)

~t
where U (‘ﬁ,"b)- is some fun-tion. Witk regard to (20) one obtains

from (15)
Scob ~a
a), (mt)=a (91) +US(F,E)~ =5 u(at),
(21)
Teking into consideration (19), from which it follows that
a%(M)=0 and introducing the new functions a®(T,t) by
ﬁa (ﬁ)t) = aa(ﬂ)t) ’ an(ﬁ;t} = an(ﬂ)t) + an(ﬂ),
rewrite (21) as
50° =~
S - 8
@y (Mt) = us(mt) sra Y NEAIP (22)
At the same time, rewrite (20) wvia ﬁ:
rt Su (z, f)
gm T
(23)
The equation (12) for V'=C was solved in ref.[3].
6 §RA £ &z° (3" T, t)
am (W) Fge —Ra e/ (24

where aeg(az,t) are soms furctiomg, With account of eq.(13) eqg.( !

11



is identically satisfied for Y'z=n.
Now let us find the solution of the equation (18) (see ref.

(31): §S
s,=2%nt) et + agsa

Sg(R)-26225g¢ .

And the eq. (17) leads to
St" -52,=0, i=1,2, Stﬂ (2%@,t) + UN(A, 1)) =0.
Now coneider the functions l..l.o @) = Qa(ﬂ,t)+ aa(ﬂ;t) y

then the functions
r
r :-‘w’rv 6(0 6
u=u Sqt Ug

Then one can write (see egs. (22), (23))

r r S a rt  6u (sr,t) a a
@ == Fga 1n " AN €
From eq.{(13) one finds
o g 5R" g su”
QAup=-U g *Ra 5587 (26)

(comp.ce with (24)); the eq.{(14) is satisfied identically. This
*inishes the solution of the sget (12)=(18). The obtained solu-
tions together with the relations (19) allow one all the coef=-
ficient functions in (11) to express via the functions u"(ﬂr,t) .
Our task is to define the form of all these functions concrete-
lye.

3. In this section the Ward's identities as a consequence

of globel gauge symmétry will be derived and analyzed, Infinite~

12



gimal transformations of this symmetry cen be obtained from (4
if independent on X and 8 /\‘1 parameters are chosen:

/\‘: = {o{+ i.p)a where & and j?; are real numbers. So,

5'3@"= Ra(w)é- =R35C€)§' , f(:) Ed) §(p) Eﬁai 27

where 53 denotes globel variation. The fields Cﬁare transfor-
med as D D A_B
SgC =f5C E,

and the matter fields CP are transformed according to (1) witk
constant Ai o Meking global transformations of the fields in
(7), we come to an identity for the modified action S. Then, by
ususl procedure we obtain the same jldentity for the [ ~functio-

nal:
o6 a &I 18 3 r &§r
6a Ras dds AT wan::‘P Jean i’r Ras 532 gtz T
SF r &I
(28)

&1 r &
+ ArRas 532 EAs x Ras xE TR

In future it is sound practice to exclude from considera-

D
tion the value 5r/5‘t5 present in (28). It cen be done by means
of eq.(9), differentiating it with respect to X beforehand.

As a8 result we obtain the following identity for ﬁd :
a &g Srid

Sr 65 85 r I ¥
H Rﬁs 535 75',?E.‘(Rﬁs SAg t rRat §,F )"‘ 5T R¢,ns¢ +

13



§Ma ¢? B 5ﬁd Sﬁd Sﬁd
205 TenC =Kex Re, 1 7 5Ken T K ~Ras BRe * L fon 3o *

r &6 e ,r &
+ Ar-Rpg S.A’d + Xp Rys Sx’;’ +tr R[22 =t ;a,:a,s c®-

560 ra 5%8 f;E s 8
R g)"'x §1B+£71F$BRDC + =2 KsRa C
ts
5 , tr D G@if ~ , .8 06F
+ $1F DDBg + 4. §1F + xr g.ﬁ": °85+Xr st;p Ks],
r -

Subgtivuring e.precolion (11) for f}d into this, one obteins the
colowing eguel! nu:
5-)"
@

c a S F S r r 5
gj (PHSC"1+t‘5 Rnt§1p S‘}'{ERHSC‘) =t5R"*§1F+Rﬂsm' (29)

CC(R:5031 r—tb Rﬁt ”-)'l- - RBS 8¢1I R¢> 93¢ 0 o

{the remuinin: <juations ere gsaticficd identically that is why

Ehey are not writien;
Somparing (30, with (18) one obtsias

_ s F 55 ¢ ta
Qi = Ras@; + tg Rpe € (F

sty with account of this relation, the comparisen of (29) with

(31}

it 1o onioe e i ion of Ll former expression,



r s tr
Substituting instead of g, @y and £ _ their expressions
vie u(ﬂr,t) into (31) (see (25), (26)) one obtains

A W g A i § F s &
Q‘RU. = Rgsld , G.g-—-Rn'gﬁT'tsRnu Sth (32)

¥

The relat:.on (32) test:.fies, that under the action of the
)perators G the values u are trensformed as vectors. As to
the operators themselves, it is not difficult to check that they
form an algebra which is isomorphous to the algebra of the ope-
rators RR Ras/ST

[ A, 63] :fen

cf. (8)). Also note, that under the action of the operator G

CD and ‘t are also trangsformed as vectors:
1
G.RCO = Rﬂta" ) G-Rts = ‘Rns tr- (33)

4., All our further considerations will apply to the thsory
with the SU(2) group and a concrete parametrization which will
be now discussed. As Lﬁ;- (see (3)) congider the doublet-rep-
resentation generators 21 » Where 'C',, are the Pauli's matrices:

qvi i .
e =chv+t;Y-shv = M(x,6) =2, 7'+ 6(m)

whence

. i
r,-rt(v)=-\\—;—shv, 6(®)=chv, 6%-gf=1, v=y(v)?
(34)

r .
Thus, the field @ is a four-component one: (Or= (“Lywo)i(ﬂ,a')
‘in this section in the indices like I, S , t, ... , instead
ofd, 8, C, ... we shall put L ,j s Ky eee? s=(i,0)). From (34)

15



2
it is seen, that the value 01'5"'”'2 is an invariant, end the

global gauge transformations
T @B -iTe sip)f
M(x,8)=M(x,8)=0 ~  M(x,8)e (35)

are itranaformations from the group SL(2,C) which is isomorphous
to the Lorentz group. The four~vector gr" trangformation law

at Lorentz transformations is (& =0")
c;i = q°ch2p + qi—ﬁ—-shaﬁ ,
. ﬁiPK (36)
G g hepr2g sk, pVET

The transformation laws of the fields TI' and € at the trans-
formations (35) for infinitesimal & and ﬁ have the form of
(27), vhere
i =2€ t 0 _ o =0
R(a)jK"a iKj R(ac)jo‘-‘o ’ R(.L)ju"‘o 7 R(d)jo )
i " 0 . (37)
Rippjx=90, Rgjo=26ij, Rigik=28ix, Repjo=0
In accordance with the noticing made In the preceding section
A +a -a ., .- +a
(see (33)), the vectors ws and 'ts =(ts + ts 5 b(tsa‘ fs ))
+0 ,-d .qa
are in the theory. We shall consider the case of 1 P =ts =t5

~G.S
Introduce the vectorst via

~a,s_ ,5ra sr_.( ‘w0
t ‘Q L rl —\O +1_1

.-
and present U (Mt) as an expansion

u(@,4) = %@ G @t + 4P _(T,t). (38)

1o



Substituting this expansion into eq.{32), one obtains
A A
qﬂ‘fa (M) = Qe (Mt)=0, (39)

i.e. the coefficlent functions ﬁPo and ':fa ere the Lorentz group
invarients,

Next will be considered the so=called singular gauge, when
33} !Bg f(3+atr +8, t+ )]JDCO (see(G’l). I‘ormally one can
pess to this gauge by the substitutions ‘l’. —P'O(t,- , Bg—(1/) By
with following tending of & to ©@, This gauge is noteworthy
due to the following observation. In the modified action S
there are two summands which are proportionel to the parameters
t‘z: ng and S p. At t{a- t; -‘tc; one can change the variab-

9
les in S

BY; = Baat®, Dn=Brats, Ao =Ar Ta,

-5, t‘;‘rg=z°"rg=s;, piiesd,
pagsing in the functional Integrel to integration over the pri-
med fields, after which, at t: =0, the dependence on ‘tﬁ vanigh-
e3 in the theory. This observation is equivalent to the stete-
ment that in the singular gauge, at tz =0, the theory is inde-
pendent of the parameters tf. « Let us first consider the case
when f:: O. In this case Us does not depend on t. Considering
the expansion {38) for S =0, we obtain, that at t:=0. f, is in-
dependent of T . And from (39) it follows that Y, is a function
of fl[a only:

S AC R YR

(41)

Likewise. for §=1 from (38) we obtain:

17



_ 8S5cc_ __§_51 o
TRY gm‘ §t7 (17)
§5¢ I &5Sce 551
EFR%H % Qm e R,Fl 0. (18)

The equations being identically satisfied with account of
the egqs (12-18) and a series of edditional relations are not
written here. These relations will be derived below. One can
come to these relations issuing from the equalities for the

10dified action S which Tollow from its expression (7):

§s A §5 A &S

§Dq Bty skr T ExXr Far

6 7a &S

SB;E‘ B—a"‘E DDtr S’ﬁr 3

§S _ -a

Sa% 7 a _
vhere E =By +E- , E+ , E- are projectors on the chiral

superfields, The functionsl [ also satisfies these equetions.

Directly write equations for [yq :

6r1d, __ A Sr1d a 8hua
8§34 ==Butr g SKr + ExXr KX
Sla _ L

o = s :DDtr

SMa

B -9

Substituting the expression for I‘,d {11) into this, one obtains

&
ef@t)=0, fNan=0, Rp=traw,

- ta p rA A IS A
2:=EtDDtr~ @, 2ig=tstp + 650



- , g "
uimt) = 00+t Lt SF).
ab

Next, let ue present 5 ’ Laﬁ in a more convenient form:
ab afij, 6 S _ el il Lot
4 ='t;€ tj; =8 -x'yt, x":Tat
L A e J A i" /\J'K K (45)
LaS‘-'TaLUTB) L'JZ =87
lewrite the relations (43), (44) in terms of §':
A re
X = (@ +65%) L (&¢+6y°),
[ s T P P i
u'@t) = a*f,0x) + [L(@v6y)-Tt [f (),
0 _ ~ - I- fal l-J . J , -~
ulmt)= 65,0 -[y' LY@ +6y)+61fx), $=5H+f.
The adventage of writing in ferms of the values introduced
in (45) is in the fact that there the whole dependence of the
theory on the paremeters tr is expressed in terms of 3 In~-
deed, if in the funciionals 535 and Sgh the substitvtion (40) is
accomplished, then SS:F and Sgh will have the form

(B .+ BTNy B
53;-(84' B—i.)-D-D(W'PZf 6), Qh \‘@H @ )[RBC +¥ RB ¢ ]
Hence it is seen that KL is included in the interaction verti-
ces only. It means, that any quentum field value, u" .among them,
in any order of the perturbetion theory must be a finite K" po=-
1ynom1al. Consider the consequences of this fact for the func-
tions fo(x) and £,

Choose X without restriction to generality * +the form 5"‘-‘

= 5 S” . Then we have:

~y? 0 ‘e
Sl el 2eitgijt =¥ 0 Aij 1-y¢ 0
e7=8"-ys6"={0 1 0]



T4 y6)? 7 'Y+ 6
x=" 1_*;2) W@, Ut =6500- Hhr- 4,
~ 6’ - ~r [ad
W)= 0 f00+ G20, wimy-atfw, wEy=aleo
For simplicity take o= §’=0
1 2
X = (ﬂ:_;ga) ’. 6’= ’1_'_(“1)2 ) ’ » (46)

According to the aforesald ’;(ﬁ)a.nd )e1 (ﬁ,x)af(x)(ﬂ'ps)/i-z{a
must be polynomials over . Consider X at l=0:
Xptzo = §7/1-8% mhen <x/f ) = P (¥,

(P, - polynomial) or f (x) = P (X/1+X) Substituting the va-
lue of X' from (46) into the right hand side of the last rele~

tior, we obtain
Fx)=P ‘——Wwa']
£,(x) = °[(1+gz)2 - am

The right hand side must have no singularities. The expression

/1
=% >

(47) i8 symmetric over X and £ , hence it is a finsl-order
polinomial both over ¥ end Z and, consequently, has no pecu~-
liarities over x and 2., Hence it follows that the po'l.inomial
P, in (47) is a constent, i.e. Jt (X)=C. And for ﬂ (9,Y)

we have:

AL HaEr)= pard)

fo) = 111-x F;( 1:x)

Substituting the velue of X from (46) we obtain

i (2+¥)° 7
h@n = 1+zx P [(1+zx)aJ’

where, as apposed to fo (X ), there is elways a pole at Z i/x
thet is why P, (¥) =0.

whence

20



Thus, we finally obtain the expansion of ur( ﬂ;t) .
ur(ﬁ;t) =SZ“a)r(ﬂ) Jwhere SZ“EC does not depend on N and ‘t
Now it is seen, that the one -loop resnormalized rction
5- ql‘,d is obtained by expanding Sm with an acecuracy to
the terms having the first order over 1] , which is comstruc-
ted by the initial modified action S by the substitution:

1f2 ~ ~
N>2g%, ¢—Z, ¥, C—C, DI,

’ L=L, 2=Z'x, x—+ZJx,

K—2 K, Kg—ZaKe,
-1 . -3 -2
t—Z,t, 9g—299, f—Zs f, m—Zym,

Zg=1+162g, Zg=1+nbZ;, Zp=1trndt..

Then, considering the theory based on Sj;p we find that Siq

satisfies all the equations satisfied by the action $ . Con-

sequently, the producing F“ =functional of the theory deveiop-
ed over 51R will satisfy all the identities satiasfied by the
F- functional of the theory with the action S, etc. There-

fore, in the highest approximation one can use the method of

mathematical induction.
Thus, finally we obtain, that in the singular gauge the

theory is renormelized multiplicatively.
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