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Sect ion 1 

This paper dee.l s wi t h the question of whether the s uper­

synunetry of the Lagra.1gian persists after the renorme.lizetion 

of supersynunetric gauge theories. I n other words, whether 

there are anomalies i n these theories (superanomalies), simi­

lar to Adler's anomalies in gauge theories [1], which violate 

the supersymi,etry of renormalized theories. It is clear that 

this problem is directly connected with the possibility of 

constructing an invariant intermediate renormalization of 

supersynunetric ge.uge theor ies . A regularization proc edure 

for s uch theories co:tstructed in Refs. 2, 3 is a si.1persyrrunet 

ric generalizn.t ion of the regnlarizatio:i of ge.uge theories 

by the method of h i gr, er cov,.ri ant derivatives. However, tl1P.t 

procedure does not provide a complete r egularization of the 

theory (neith er i. t regularized gauge theories), but reduces 

the problem to the regularization of one-loop superdiagrams. 

However , that procedure we.a nonstructed for theories i!11plyin~ 

vectorlike interaction of the matter fields wi t h t he gauge­

supermul tiplet f ·i P-lds. In this paper the problem of super-
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anomalies is considered for a general theory, when t h e matter 

fi e lds are r epresented by e.rbi t r ary chi ral multiplet s . ·: c 

have found that f'. e;en crnl s uper -ge.uge theor y h as no s 1· pen· '. O • 

me.l ies provided i t dol'ls not contain ga ue;e e.nomali e1:1. ?he pro o~ 
is based on the analysis of W~rd indentities ( ~ I) co r re oporl 

ing to gauge and snpergauge invariances o.f the tneo r ;r i n t r1 e 

\'/e s s-Zwnino gauge. 

I n Sec.2 we specif ;y the ;nethod employed to obtain t h e 

result, in Secs. 3 a;i.d 4 the gauge and superga ;l;;c ide•1ti -

ties, respectively, are written out and a na l ysed. 

Section 2 

Consider a g enerrl supersymrnetric c;auge theory i n t h e 

1.V ess- Z~mino gauge. The possibility of supersymrnetric gene:re. · 

l i zatlon of the regularization by the method of hig.'1er cove.-

riant derivatives reduces the problem of superanomalies in 

the general super-gauge theory to the iavestigation of one­

loop di agrams only. !.loreover , as it follows from the results 

of Ref. J , only one-loop die.grams with internal matter 

fields and external gauge-su.perml<l ti pl et fields cll.n contri- . 

bute to superanomal ies . Hence one hes to consider only that 

part of the total Lagrangian which cont ributes to the above 

mentioned one-lO!':!J diagrams. 

Thus, let us int.roduce the finite generating functional 

W (I) .. -X 'D ) for one-particle irreducible one-loop dia-
R r' I I ().. 0.. Q. 0.. (J\Q. 

grams with external fields B,,., X e.nd 'l> ( B_µ, .!J and 

the Maj orana spinor X"'" represent a gauge-supermul tiplet). 

4 

W(B;u, X, .V)= En N·
1j dtq.clAq.exp fiJdx[ L -

R 

{ ( 0.. ) ?. 1 0.. A Q.C C ~ A Q. C C " o.. d d 
- 4 ol.1 Ff"V - e: SlCFf'.,, 51' Bv -Lj"Ol3 B!'B.,.5,.. B.,. + 

+ ~ s ~~ x. a. 0,,.a14 -xQ.+ icS" ts -X Q.0,... b;bx¥,· t n
6

Z>a..va.+ 

{ ..J I o.. )2. o. o.. 1 o.. .f, c o..tcJ} 
+ 2 ~~ \df'B;" +d2 l) af'BI" -2 d~ B,.. B,...a/\E\ cl ' 

where 

L = ~ [ ( \71' ( ci,) A<Jr) +\/ f ( 'lt) A'l- + L t'l er v" ( q,) t°r + 

+~ ~ :JQ, A; CCq,o.. Aci. - %'} (XQ.A~ er; t cr + t'l- cc; A't x Q.)]) 

F 0.. 0.. 0-

14~ ::: (lf' B,,. -ci v B,.u, 
0.. 0.. 

Vf' (CJ..)~ O,f' - t~C('} f),., 1 

ii C\. C ~ rQ.t c. t 
u,, - B 

r fl ' 

(1.~ C ~ C [ ~ Cl ' 1 
o1 = ~ Sp 'l!} lq:q.., l4] · 

( 1) 

(2) 

Spi nor t'} n. .·d scalar Acy fields represent chj ral 

matter supermultipl ets ( ~ denot es c? irality and i s e qual 

t o :t 1); matter fiel ds are r epre sented here by two , i :1 gene­

ral reducible, chiral supermult i plet s, cor responding to tvio 

chiral i ti e s); Cf <1' are generat or s of corr e spondi ng red•Jclble 

r e presentat ions of matter f i e lds , with 'L + a.no '[ _ di ffer­

ing in general fr.om each oth e r ; L denotes a s~'ll!':at i o~ over 
- q, 

chira.li t ies; ~ is t h e coupl ing constant (for simplici t ~ 

we wi l l not wri te it do1\''1 in what fol lows ) ; tr.e subscript 
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,. R" here and below means e. regulari7.at.i.on of t h e t heery by 

means of i ntroducing a cut-off momentum I\ 
r he s ummands i n (1 ) proportional to o "li ( 1 = 1, 2, • •• • 6 ) 

nre counter t errns whi ch secure the converge nce of the theory 

afte::: t h e r emoval of t he regular] zation ( /\ - .,. ) • The 

essePc e of the 111.st s umm11.nds in ( 1) ( d 1 , cl;~ and .!3 are 

fin i te qua ;1t i t i es) ; ril l be di sclose d below. 

'l'lle LP..g.::-a :1 gi an L. i s i nvariant under c;e.u~e transfor-

:.iations · 

r '1.o.=Cl ""+ po.cf.Q.c Ir 
o u l"' !"(>) '\' ut' W 1 

0 'X. °': f 0..ct /( "w •, o ',iO.: f LCl, ~\) ,' 
(3) 

0. CL• . o.+o. Q. CL 

SAa/ i. 'L't A'}w I oAq, = - 1(.j A~<(;<\- ' &o/,=i.'C'r ~1\-w, 
CL 8t: -~Wa.~<ly ct:; , 

( 6J ( x) i s an infini tesimal ~e.uie pai d.llle ter ), and e.l.so unde t 

the gl obal s upersymmetry t rt".nsf erme.tiens [
7
]: 

a.. l - 0. 0.. - .. - c. o. C.C. ' 
¢Bf'=2 X l',..~s c, o1) =tor'X o,..~+i.X o,..t Brc, 

0. ~ 0.. .. 0. i. l 0. i.e. e. c 
o'X =27J c +2~s ~t'l...f,..vc + z:~s~/~ ~ 't e.,i'&.J c, 

(4 ) 

A 
- .1. o A+ ,T; r .1. · i .,. q. ls b ,. : c 't'"l" q. = ''¥ c ' 0 'ro~,'" - ... 2. "t,.c vi' A' I 

5t.,,:= ~ l vfl A)+ t 'Q'14 ~ 
e.. is n I.'. A. j or11.na spinor , an infini tes i mal Gras srnann pare. .. 

meter of super-gauge t ra'.lsformations ). 

'.:'li.e r;e:-iernt inc; functional 'W ( B, )'._, 1) ) , too . is 

f orr:mlly invariant under L 1fin:ites i.me.l transformations (3) 
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and (4) of gauge - s upermultiplet fields : W(B , X,:D) == 

::W(5+o5,X+c5X, :l:> +- oZ>) (th e c orre s ponding 

transformat i ons of matter f i elds i n ( 3) and ( 4 ) are c ompen ­

s at ed by t h e s hift of i ntegrat i on ve..riH.bles ). Us l :.g t hi s p r o ­

perty we obtain t h e follov1ing f ormal WI for W 
i ng to gauge trans f ormations (3 ) 

cor respond · 

0 0 ( 5 ) 

( 
O.lo a. ~ c. C ) O'v.f fO..Ct> c o\JJ a.ct 

- o af' + r B;11 (x) 8~o.(~J + fJ (x) rJ)a.( , t f x(xJ &W' =O 
f'A 0 XJ 6X(x) 

and s upergauge transf ormat ions (4 ) 

_ o.. W - o. - c a.tc ~ ) ~ 'vJ 
~ x_ ( x) QI' ((s e.: B o.lx) + L(al' x (X) a"' c t -x. (x) 01' f l\,,(X)c &.Va'(x) + 

'I' ( 6) 

( 
{ o.. . a. t po.ic e, c· ) ¢\JI 

t ~J) (x)c+ ~ '65 f ... {~Fuv()()€..+2'65 ~/'t.Jt B,..lx)E> .. (x)t: - - =0 
' c. r I oX"{x) 

( i n (6) integr a tion over X is implied) . 

Let u s now expand W(B,'X,'Z>)i n powers o f t h e ext ernal f ields f 

I "" a.t t 1 -a. a. t ~ o. "g & i o. o. g t7'. ~ w (B, x ,JJ) = 2 B,. n,...,, e>" + 2 xol r:r.i xf) +Bl' rf' :o .. -c :O r /.,.) + 

..!_Ba. Q. ~ e/ r a. t e + ..L et e/' 'IJC ro.e.c l. & a.. :z:hr/r o.tc ( 7 ) 
;. G I" Uy )I ,..v.,, 2. /A " f'V + 2. 'I' /A + 

i (Le. c o.~c 1 ·o.. -t cro.tc -I -o. g cr a.. R.c 
+6JJ1J 1J r +2B/'"X..<X~ ,u,.tt!>+2X..t XpV «f.>, + 

f a. ~ c d a. tcd . 
+ 21: E>,... B~ B,.. B~ r I' ",.. 6 .,. ••• 

(subsequent terrns are :io t wr itten out explici t l y bece~s c of 

their irrelevance ). 

Inserting t h e expansion ( 7 ) i n (5 ), (6) and equat i ng t o 

zer o the su11unands proport i onal to different powers of'ex ter-
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:ial fields we obtain a set of gaue;e and s;_tper- gauge ide:i.titie~ 

interconnecting different vertex ftmctions from the expansion 

( i ). As will be si1ow:: below ( Sectio-:J s J, 4) , these ide:1.ti ties 

based o:o. t h e formal i ~warie.11c e of W under tran sfor.w?.tions 

(J) and ( 4) o::-, certai:i conditions ?wld in the fi 1.al t '.leory. 

i..lt. ) 5i"' . Free prope.(;ators j) a. ( K =.d '}- ( K) of t :·.e fiel d .J 
L • ·r 

A'} e.::d If'~ respectively , are given i n the :no::-,ent1.:.m 

space by 

l ll' iK 1 i.O Z\ (K) : 7 
"" i..t< 

<K _.o Ko 1+<t~ A - <s) 
$'!- tK) _-'.i"r- 7 ' ~=~s , K :: kf'O/'· 

The v ertex f tc .ctio::ls of the expansio:i (7) that are · .sed in t h e 

following are giv'.l:1. (in the momentum-integral represe;1tatio:1) 

by 

na."1p\:6a.t[q:-idr p ... P-,1 + 2.\Yp-p<!.)<;i.'"~,6t.1(P. R _q,,..p~) t i.diP.P}9) 
-.v \ J JR(W)'< r?.(-r - p)' /' .; I . • ' 

0 "' /\ " a. ~. a.~ r r d r r - p t 8 l p ] 
rel. ;?> ,P) ::. 0 L-<t: JR(2jj)4 r?.(r-PJ" t 2 4 cip ' ( 1C ) 

t ~ r a. ,.. Q.~ [ 't r d r (2r - f') t: d ]- Cl~ ('ri7c ) 
IA ( P) ::. 0 a JR (2~)Y y2 (r-p)~ - 2. P;. - - 6 P,... li/GJi )4td2 ~ 11) 

a.i ra.~rz r~ 1 +i.__!_ol] 
I (P) :: o L LIJR(2'.il )4 r?. (r-p )a 1i 6 ' 

( 12) 

::i 

~ 

a.tc i a.k[f d.r (er-p).1"(2r+K).., JA~(d.r 1 lr
1 

) !f-i (P,K,£t)=-2 A . fl(251)'1 ra(r•K)2(r-p)<--~ Jll(ZiJ(r+r<J'(r-p)Zj ~ .3 

a.tc 4 J. dr 1 { . po.tc [( 
fr,dJ?> (P,K,~)=--2 R(ZSI)~ Y2 (r+q,) 2 (r-K)' L'f7 O>-,J.r.- (+<})!' K,._ -

-(r -1<)1' cy~ +(r-1<,r+~)~,...J + ~ClgC (Os o~)c{,.,[(r+q.)1'(2r-K);;. t 
(14) 

+(r-K)/'4 (2r+q,);;. -( r- K, r+q,) {JI] - tt'"'v>. ( Y- - K )&(r+ <t)v JC 

[ 
c.k a.Le 1 1 ·f St. .P Q.tc. 

x A o~ + ~<{: { o,. '6s "'-r> J + 2 5 t of',clf' , 

r a.tc ) ~ { [f dr 1 ( , o.tc 
µ-JI\ (P. K,cy "3 R(ei)~ ra(r+K )2(r-rl2 -Liff (er-p),.(2r-+K)v(2r-p+t<)11 + 

. o.te • ~ ,.. " " ~ 1 o.tc " ,. " ,. ,. ~l] +tee{ Sp(~l'n .. (r+1<)~ 11 (r -p)r2A Sp(~5 '6,..q,,(r•K)b',.(r-P)1; t 

+ o...-e + t-c +ot.2f (P-'l-)v} +('l--K),..'t +(K-P)~'} +at:,..,,..~, 
[

p ..... q.-1 ll<- <v1~ a.Vic[ JJ.'I< ,,~ "'
9

] a.tc. 

}'-/I "ll-7' 

a.k _ d o.tc { }AV [ d + J ~ 
~ f"" /I - ~ <} ~ 3 R ( z_5f)4 

( 2 r - q. )_ ,, 
r 2 (r-q,)' J t 

( 1 5) 

fl/I[ 1 Jdr (21--K),,J -;)I[ d J dr (2r-PJ,.,ll 
+ ~ K,,Q~;. Rl2!f )'< y <- ( y- K)2 t ~ P,... ~ + R [291)~ r 2 (r - p) 2 "Jr 
d' .. t .. ( d iJla ) ( P." p.).. v'>. ) 

: \ 3 - 2l 2!!T)!j 't ~)I + ~ ~ + <t p }' ' 

9 
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o.~cd _ °'"""f[..!...5 (a-"'<( -r-.ccrd )1~ 1 J ~v>..<> (P, K,q,,t)-'9; l.j P L~ '} "'t '} R(2!il)4r'(r+-l)'(r-'})'(r•p•tf 

•((2n2.t + P)/' (2r-2'!--k)v(2r-9,)_>.(2nt}6 -Spc/+]Gs ( r+f>+t)ov X ' 

"" A 1 ~ ~) JJ-J ("a. i'L c'Cd)1rc1r (2r+tl6 (2r-q.)1'+ 
i<(~-~)c/-a6 1..r + J - <a .Sp Lt~""' ~ '\- 'J.(2!i!)~ r2(r+tl'(r-<r)i!c16) , R . 

i JJ" )\"' ic.-Qr.~uc"~)(dr 
+-e~ <J Sp\ Lei. l't l'} L'} J (c5i)4 

R 
(rtt)i!.~r- '})' J + 

1 [ " 116 ( 11 tc1~ eca. <4de ed,) 
+symmetrlzationsoverlegsj+i.cSZ3 <J}'ia- t f +~ ~ t 

+ <fµ ;o.. 'J v6 ( rde (~a.+ rde f~c) + ~,u~ '} v.>o. ( ~dee t d\ 

+ ~ d ~ e (CL)] • 

The foll owing notations were introduced : 

' .s a. t a.& L p 'L"r 'LC\- " 6 CC 
~ 

E <} Sp cc; cc~ = 
~ 

a.k { ~ } A ~ t q Sp er-; er-"' , 'C ~ . 

<( & ae. 
) 

',1 erms proportionAl to 5la El.re surface terms which fire i;e:-i.erat 

ed by the translat ion of integration veiriables i 11 the linear­

ly divergent integrals and are given in the limi t of the re-

r.1 oved renorr.1al izat io;1 ( /\ - <><> ) • 

::ote that in vectorlike theories (when '[ t ll!ld cc·- Rre 

1 () 

the same) the quantities ft: 
o.bc.. 

and A are j_dentically 

zeros. 

Let us now turn to the direct checking of WI using the 

expressions of vertex functions given above. 

Section_:! 

First we write out and 5-ne.lyse gauge WI considering 

only those identities which contain integrals with worse than 

logarithmic divergences (in unregularized theory) since the 

origin of the WT violating anomalies is the nonzero surface 

term arising from the translation of integration variables 

in such integrals. 

Substituting (7) into the ge~eralized identity (5) and 

differentiating the latter with respect to external fields 

appropriate number of times (with a s11bsequent equating to 

zero of external fields), the following set of a gauge iden-

ti t ies in t~e momentu.~ space is obtained: 
a. i 

P1.. n f v ( p) = o 

o.i 
pl'~ (P) 0 

( 17) 

( 18) 

o..tc. o..te ec a.te ec 
i.P;.iGiv>- tP,K,q,)" t nv~(9r)-f n")\ (K), c19 l 



o..gC . 

P;; ~ v ( p I KI q,) : 0 ' (20) 

~£c ~e~ ec ate ec 
L(p+K)fl r_,Y.cl/~ (q,,K,p)= f G~ (K)-~ r""f.> (-P), c21 > 

o.{,cQ dae reic 
-i.frrr">-6 (r,,.:.1<\--1*) =~ 16 'll>-(f-t-t,K1<\-)+ 

ea.ere@id t?io.e recd . +f L>,-y~ (p-+q.,, K,t)t { "Y ).6 (p+K,'\-, -t) . (22) 

Substituting (9) in the identity (17) which is the pola-

n ~t ) . 
rization operator ,..v (P transversali ty condition, and 

(11) into (18) we find that the latter hold provided 

d 1:. 
!JT~<c 

2 (egr)" 
d - i.m-~~ 

2. -- ____£ 
4 (e§f)li ' 

( r~ o.t( P) = o) 
(23) 

This investigation of identities (17) and (18) sheds 

light on the necessity for introduction of additional finite 

counterterms in the Lagrangian (1). This i s due to the fact 

that the adopted regularization proceduxe is not gauge inva­

riant and cannot ensure the automatic fulfilment of the re­

normalized WI {in the absence of anomalies) i n the limit of 

removed regularization. The introduction of specially chosen 

finite counterterms ~ompensates this drawback of the regu.la-

1:? 

.. ... .o ... tion. 

Irmnediate examination of the identity (19) s:iows th13.t 

it is true only upon the condition that 

2 . .'if 2 ctgc fJd. ")>.v . a.Cc.rd ~9iz )f. <) + 
3 {~Si)4 A t K rJ. 't pt d ~ 3-c(231)~ \P-.1~}.+ P,.. K v .. Jv,.PJ< 24) 

. pa.~c[ 2 ( -c)ilf,( 3 z'l ) ( er ~z )] 
flt (CJtvCj.,._ -}"" <j, )- Kvl\-~v~K ~LIG(2.3f)lt+6lz - .St.,+ 2.(2!ii)4 = O. 

whence it follows t hat 

. lfj 2 

d3 = 2.~(;5f)'1 &22. = 6t.1 + <r!Jf2 
.3 ( 2.5i)~ 

( 2 5 ) 

As for t he first summa.."l.d in (24), it i s .; . at t:1e e:-.o:::~.lo·:l'I 

term which violates t he identity ( 19) aYJd t :~us reprod·:ces tie 

well-known si t ;;a tio:1 in ge.vge theories. TI'..e e~ se:,ce of a:-.0::1a -

lies in thi s ide:1tity (a:1d as it turns oi; t. L: e w:·,ole ti:eory) 

is guarant eed on ti;e co:::dition that 

A a.~c ==- 0. 
(26; 

All i.nvestigation in w:.:e.t follows will oe cnrri.ed o t o.· 

t:::te condi tion (2 0 ). I t is worth ::o';i·:.g tiet ~. drliLo!1"'1. fi~it<5: 

co1.;.'1t erterms in (1) !:tad been writte:-i o·.i t wit'1. i?. cco· .-,t of (2 ' ). 

:;o·.v t :--.e ide:itity (2 )) fiolds trivially (see (1J )) . 

:'h~ a.::-ialyses o f re:nai::ii::e: :~ :,t;e ide:1ti ties lB~: rl to t '-' .e 

relat io::-, s: 

32'[ 

Cts"' cSZ.4 + 2 ( ~ST)~ :rr" er 
5 l 3 :: 6 Z 2 + G \ 2.~) 4 

'. 2 

7 ro::: ( 2 : ' f':. .. ~d c2-- ; i t :'ollows t :":r:~t t:-.e ~o :·. st~~ · :~ s 02 1 

13 



ol.e and&~~ differ from each other and &l4 differs from 

bZ5 by finite quantities, i.e. their divergent parts satisfy 

the equations oz 1 ol;v= o l e,<>liv = 0 t?id;v; Ol~div = <5 lsdiv • Note 

that these equations being taken into account, the divergent 

parts of the counterterms in ( 1) combine into gauge-inva.riant 
o.. )a -o..( o.fi "a.i.) t 

structures proportional to (GI'-" and X '0140 + 5 )" X 

respectively. Thus the requirement of gauge invariance of re­

normalized theory brings to a number of relations e.nd we shall 

take t hem into account in analysing superidentities in the 

next section . 

Section 4 

To obtain superidentities one has t o substitute (7) in 

the general superidentity and equate to zero the summands pro­

portional to different powers of external fields. The follow­

ing set of superidentities ensues (again we have written out 

only t hose superidentities tn which integrals diverging worse 

than logarithmically are present) 

- a.: v, [ i a. t ~ a.i ] Jdp Aot (p):D (-p) 2 re(~ (PJ -(P)c!f.> r (P) c.,..,~ 0 ' (28) 

J -Q. i [ a.t . a.t ( l 
d.p xol tr) B.., (-Pi (a,.. ~s c L n fl" t P) + P,u ~f.> lP) olo;i.iJc )ptO, <2

9) 

- a.. t c [ 1 o.'1"' 
jdpd 1<d°f.o(p+K•q_}Xa4 (-P) r>.., (-K)B,. (-ti,) 2(~,.. ~5 c.),J,..."1' (P,K,~) + 

. {W) 

. o d ~c I . ) f a..ol ctQ.. 
+tt ,a5 ~,,G".c.P.J.q!> (P,K+9-)-(a,Alc).tP,11r11 " (<t,K,p)-

ca..~ 1 
-K,.i ~.~fJ (q,,p, K) (~s ['6,- • ~vlt)~l = 0 • 

'\-4· 

Subs tituti ng the explicit expressions of vertex function :f 

in the first two equations we find that t hey hold provided 

relations 

8°l,= ol. 4 

are satisfied. 

sracr 
ot"' = 5t.4 + c (e9T)11 

(31) 

As for the t hird i dentity, i t is true on t he condition 

gr i!a­o t. = Sl + __ l 
2 4 3 (2.$)2 

( 32) 

which is corr e l ated with ( 25) and (31) and a l so vii th t he f i rsi 

of t he r elations (27). 

Thus the r e quirement of t he superinvariance of the t heort 

i n question leads t o new r elat ions between the renormnl ize.tioll 

constant s. Combini ng ( 25), (27 ) , (31 ) vre find that 

? 2.- ~ (33) 
Si,::. 0 ! 2 -5r cr = o'2 -~ :5 l =6t _5icr =02- 5i

2
'L 

?) (<.5i)~ 3 2(2.ill) ~ · lj S 2.(231)4 G 2(2!ii) '1 

Note that thes e r elat i ons being taken into account, the 

diver gent par ts of counterterms in ( 1) uni te i n a supersyr.m1et 

rlc ga.uge-invaria!1t str'tcture. 

It is worth reminding that i!1 anal ys ing super.i.dentities 

the rela.tio:!'ls of Sec.J , ZThich followed from the reqni:rement 

of gauge-invariance, were supposed to be satisfied . '.i'he re­

lation (32) which is needed for the va.lidi ty of the st:.per­

identi ty (JO) is added to the ones obtained in Sec.J. In par· 

ticular, the violation of (26) will invalidate the ident ity 

(30). 

As it was pointed out above, anomalies can arl.se only i' 

ic; 



ide·1tities which cor,tn.j_n integrals divergini:; worse t:-1an lo-

gari thmically (in unregulari zed theory), wh i le i:; identities 

cor~prising at 'l'forst logari thrnically divergent integrals tra.'1s 

lations of i nteg-.ca.tion variables are permitted (no surface 

terms appee.r). The formal proof of the latter identities in 

unregvlarized theory i s correct in r egularized theory as well. 

:n part~cular, superidentities wi t h logari thmicall y divergent 

quant ities will evidently hol d afte:c· renormalize.tion. It is 

worth noting, however, t hat we are investigating the questior: 

of w:1ether the theor y that is manifestly gauge-invariantly 

renormaliz~ble is at the s ame time supersymmetrica.lly renor­

mali:i:able. In the renormalization procedure we used tne re-

quirement of gauge-invariance led to the necessity of adding 

finite count erterms. Hence, if the superidenti ties with loga­

ri tiunical ly di ver ee:1t quant ities contain vertices which have 

acquired additio'lal finite counterterms, generall;y speakl.ng, 

one must verify t:iat these extra terms do not violate the 

ide!ltity. However, it turns out that in the case under dis­
t! Q. tc 

c ~ ssion ( with ~ c 0) superidentities with loca.rithmicellj 

divergent quantities do not contain such vertices. Thus from 

the analyses of superidentities one can deduce that SHperano-

malies do not exist. It is important to note that this state­

ment is true only on the condition (26), i.e. if gauge iden­

tities are free of anomalies. 
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