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I. 	INTRODUCTION 
As is well known ( see refs. ' t, 2/, wher e a complete list o f 

original papers is given), the conformal invar i ance a l lows t he 
complete two- and t hree-point functions to be determined up to 
a few constants onl y on invariance cons iderations . Howeve r, in 
the important case of gauge fields, i . e ., t he fo ur-vec t o r fiel ds 
with a scale dimensio n to be equa l to one (in units o( t he 
i nve rs e l ength), t he corresponding conformal covnri ant two-point 
func tions have only a l ongitud inal part, i.e., these f i e l d s are 
pure gauge. To avoid t his difficulty and to constrll ct the non­
tr iv i al conformal invariant theory in the case of guuge fie lds, 
Ba cker and Johns on 12. S/ proposed the hypothes is that spec i a l con­
formal transformations follow from some restricted class of 
gauge trans fo rmations. I n papers 14.51 us i ng this hypothes is 
t he nont r iv ia l model o f nont r ivial conforma l-inwlTiant quantum 
el ectr odynamic was constructed. 

To c lari f y the origin of above-mentioned di fficult i es of 
uni f i ca t ion o f conformal and gauge symmetr i es , it is essential 
to conside r the corres pondi ng representations of the conformal 
gr oup. In genera l t he symmetric traceless tensor field of rank 
n and sca l e d i mension d is transfonllcd by the representation 
X = Id. nl /l , 2~ When n=l and d.,6 1,3 , the rep resentations 
X = I d, 11 are irreducib l e . However, th is is not the case, when 
d = 1. 3 . the so-called exceptionnl points, for which the r ep­
r esentations X are reducible bu t not decomposable . For the 
representat ion X = t1, 11 t here is one i nvariant subspace forme d 
by longi t ud ina l vector-fields aIJ. ¢ ,i.e., pure gauges, and for 
the r ep r esentation X = i 3, 11 the corresponding invariant sub-
space is const r ucted from conserved currents a"'j '"" a. This can 
explain a pure longitudinal nature of two-point functions fo r 
the electromagnetic potentials and a pure transversa l nature 
of the corresponding functions for conserved cur r ents transform­
ing according to the representation X = 13, 11. Nondecomposabi l i ­
ty of the representations X.." 11.11. by 'Which the electromagne­
tic potentials are transformed, is used in papers 16 / , where 
also an Eucl i dean nontrivial model of quantum electrodynamic 
has been pr oposed . 

In the present paper we also use the nondecomposability of 
the representations X ... 11 , 11 and X = 13,1 1 of the conformal 
group SO(4,2) according to which the electromagneti c pote.ntia l s 
and currents are trans formed. It is supposed lhat lile potent i als 

!'. 

and currents are transformed a ccording t o the nonbasic repre­
sentations, i.e., such r epresentations of conformal group which 
are nondecomposable f or any scale dimension (see refs. / 1,21 ). 

A short description of the nonde composab le representations is 
given in t he second section . These repr esentations a r e charac­
t er ized by that the generators of the specia l conformal trans­
f ormati ons act on the f i e ld s AJL{x) at point J. - 0 in a nontri ­
v ial way , i.e ., [A/l(J.).KA]x=a - a.As a consequence we see that 

the invariant "tw"o-point func tions have a nonvanis hing transver­
sal part. The explicit fo rm of these two-po int functions is 
f ound in t he third section . In the forth sec tion the invar i ant 
action is given for the model under consideration from wh i ch 
t he equat ions of motion are derived. In sect. 5 the problem of 
quan t i zat ion is d iscussed. 

I n pa rt two of the present paper the above re sults wil l be 
genera lized to t he nonabelean case. 

2. 	 NONDECOMPOSABLE REPRESENTATIONS 
OF THE CONFORMAL GROUP 

Here we will cite some r esults from ref .' l / , yhich will be 
used later. The irreducible representations ( IR) of the confor­
mal group 80(4.2) ( i n the Euclidean case SO(5. 1)) in general are 
labelled by three numbers X =!d,1I 1• 1121. where d is the scale 
dimension and 111 and II~ are the numbers labelling the IR of the 
Lorent z subgroup ,(SO(4)) . Here we consider only the scalar 
111 = lIe::::l a and four-vector 111::::1112 = 1 repre s entations, which 
are labelled by X - Id. 01. X ~ Id. 1 I. respectively. As has 
been pointed out for the except ional points d = 1,3 the four­
vector representations are not decomposable. 

The same i s true for the scalar repre sentations with scale 
dimensions d = 0 and 4. The representation space is denoted 
by eX ' Corresponding i nvar i ant subspaces are: 

C10.01 .J Flo. 01 c 1-( \; C10.01 ; f ~ const I • 

Ch.t! J Flt.lI c Ir~ \; Cll .lI; f~~a~g. g \; Clo.oll. 
(2 . I) 

C13.1I ::> Dls.tI D I f ~ \; CIs .1F a~ f~ ~ 01 • 

C14•01 J FI • . ol - If I:; q•.ol: f - a~ g". g" I:; C18 .11 1 . 

The peculiarity of these representations can be es tablished by 
considering the conformal group Casimir operators. The second 
Casimir operator i s given by / l / 
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C =1.. J AD J = 1 :l:"":l: _62 +4iL1 (2 .2 )
2 2 AD"F"v ' 

where 6 and I~v are t he dil a tat ional and Lorent z generators 
a ct i ng at po int x:= O. Then for the basic s ymmetric trace l ess 
tensor fields 

[C , <I> (x ) 1 [n Co + 2) + d Cd- 4))<1> (x) (2.3)
2 /J.l'"., tLn tL 1,·. ·,IJ.n 

f r om wh i ch it fo llows that for any of the cons ide r ed four repre­
s entations th e r .h.s. of (2. 3) vani shes. As a conseq uence of 
thi s degenerat i on of t he spectrum of the Cas imi r oper a tor s , for 
some values o f scale dimension and t enso r r ank the r e is t he 
above- ment ioned nonclecomposabi li ty of the correspondi ng repre­
sentat ions . As is known (see ref . 11/ ), the conformal group 
has a c l ass of representat i ons , the so- called nonba s ic r epr e sen­
ta tions . These represen t at ions a r e nondecomposable f or any 
sca l e d imens ion and a r e characterized by the ac tion of spec i a l 
confo rma l generators a t point x = O. wh i ch is non tr i v i al, i . e ., 

["' (x) . K") x = 0 - k"<I>(O) ~ 0 (2 .4 ) 

Here k"i s a nilpo t e nt ope rator Cb"k)1 =0,1= 2,3 .... and b" 
is an arbit r ary f our-vector. In the ~se of nonbasi c repre s en­
tations t he second Cas imir operator is g iven by 

6 2c = 1.. J" D J = 1.. :l:"v :l: _ + 4iL1 + k" P C2 .5)
2 2 A 8 2 I1 V 11 

where P = iall i s the t r anslat ional gene rator. 
Cons~der th e following fi ve- component po tenti al field s 

RCx) ) (2.6)ACx) 

( 
 A" (x) 

where R(J:) i s a scala r fi e ld with sca l e d imen s ional d and A 

is the fou r -vec tor fi e ld with sca l e di mens ion d + 1 . Wh en d .. l). 

A is the electromagnetic vecto r potentia l . Suppose t ha t the 

ffe ld A( x) ha s the fo l l owing t r ansformation prop ert i es with 

respect t o spec ial conforma l t ransformations 


[ ( : C:(X) ) , K~1 
4 

= i (2X ~( d+ xVa) - X2a" 0 )( R)
v

2A g l'P [2x"Cd+ 1 + x Va)_ x2a"]O~ + 2ix (:l:"v): Au 

(2.7) 
u ~u qwhere (I Ill/ ) p "" i(oll gvP -al/gp.p ) are generators of the Lorentz 

transformat10ns in the vec tor representation. Consequently , kll 
fo r t he considered here representation is given by 

o 
(2.8)k~_2iA{0 

gl'P o ) 
Substitutung (2.8) in (2. 5 ) (fo r d _ 0) and t aking into 

account (2.3) we have 

[A Cx). C2 ) = _ 2A( 0 ) 

a"R 

i.e., the act ion of the Cas i mir operator (2.5) on t he f ield 
(2.6) for d .. 0, is given by t he p r ojection on the invariant 
s ubspace F ll, l l ' i.e., on the subspace of longi t ud inal functions . 

3 . COVARIANT TWO-POINT FUNCTIONS 

Cons i der the two-point function of the f i ve- componen t poten­
tia l field A (2 . 6) in the case of arb itrary scale d imension. 
Fo r our purposes it is conven i ent to f ind t his f unction in t he 
Euclidean momen tum space: 

d 4p Ip(x-y)

G(x - y) = (-- e O(P) ­

(2.) 4 

(3. I ) 

< R(x) R(y»0 < R(X)AV(Y»O ) 

= < A(x) AT (y) > 0 ­

( 
 < A"(x)R(y) >0 <A/x) A v CY»o ' 

where AT(J:) i s found from (2.6) by transpos1t10n . Note that from 
the Euc lidean two- point function (3. J) a time ordered Green 
f~ncti on can be found in the Minkowski space by the substitution 

P4 -+ ipo ' p2 -+ P~ _p2 - if. allv ..... g llv (3.2) 

and the corresponding Wightman f unct i on with t he foll owing limi t 
(see ref . 12 1 ) 

:; 



___ 

W(, o 'X) lim 0d( X' - , - iX O) ' (3 . 3) 
,,0 

Th e covarian t f unction (3. I ) can be f ound up t o some con­
stants only f r om t he symmetry consider ations. Indeed, t he co­
vari ance wit h respect to s pecial conformal transformations gi ­
ves t he fo l lowing equat i ons : 

dA (x) . K ) AT (y» O + < A(x)[A(y). K ~J T > O ~ 0 , 	 (3 .4) 

where t he invariance of t he vacuum state i s supposed, and the 
act i on o f the s pecial conforma l genera t ors K~ is given by ( 2 . 7) . 
By t aki ng into account the covari ance with r espec t to the Lo­
rentz and d i l atational transformations, t he so l ut i on of eqs. 
(3.4) 	 i s found in the following form 


\ 

id 	 c p \- A c 	 11 

(P2) <1-2 . (3 .5 )iA v ) \ °d ~ 
dc 2 _ c 1 ) g~v 


- C1P J.l 
 2(1-d) p2 + '1!P~ Pv
2(1-d) 

Here c 2 are c onstants, one o f which can be determined f rom1
the normalizat i on condition. We point out that for any value 
of the scale dimens i on d + 1 of the fo ur-vec t or potential, but 
the value d .". l for which (3.5) is singular, the covariant 
function has the transversal part . Consequently, for d "'" 0 (3.5) 
contains the conformal covariant two-point Green function for 
nontrivial e l ectromagnetic field. In the limiting case d ... 0 
from (3.5 ) we have 

~ 	

2i PI.' _ 1 8 (4) (
21.2 p) A (p 2)2 (3.6) 

G(p) - lim Gd(p) 
~ 

d ~O _£L ~ -~ +c~ 
A (p2)2 p2 (p2)2 

where the limit is taken in the sense of generalized functions 
and c 1"" -2i! ,\ is subslituted to f i nd the Green function of 
the elec t r omagnet ic field in the standard norma l izalion . From 
(3 . 6) it fo llows , that the conformal-covariant two-point Green 
function i s g iven in arbitrary gauge - th e conforma l invar- iance 
g ives no restriction of the gauge fixing paramcter c . As has 
been ment i oned ~bove, ttlC corresponding covariant t ime-orde red 
Green f unction in the Minkowski space can be found from (3. 6) 
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by t he s ubstitutions (3.2 ) , and t he Wightman function by t he 
limi t (3. 3) . The Fourier kernel of t he Wightman function has the 
following form 

1 (4) 
21." 8 (p) ~ 8' (p2) )A Pv 

(3.7) 
W(P) =9(p o) 

21T"p~8' (p2) _ g~8(P") + cp~pv 8 ' (P 2) 

Here SCPo) i s the ordinary theta-function, ensur i ng the spectra­
l i ty condition. 

We point ou t that fo r any value of the parameter c the Green 
function is nondegenerate and it s inverse which is f ound from 
the condition 

0-1 (P) O(P) _ O(P) 0 - 1 (P) 	 (3.8) 

has the following form 

1.2 iA 2 

~ ~(l _ c) (p 2) 2 -Pv P


2 
(3 .9)0-1 (p) 

_ 2( 	 2 
- g ~ P + p~ P v 2 P~P 

Remark . Strictly speak ing (3.B ) is not satisfied a s an operator 
equation on the subspace of functions Va satisfyi ng t he fo l ­
lowing equat i ons 

01 ~ 0 , 0-1 'J ' _ 0 , 

where 1, l ' G Vo ' 
I t is easy t o check that the Wightmann func t i on (3.7) s a t is ­

fies the homogeneous equation 

ii-I (P)W (P) o. 	 (3. 10 ) 

Also it i s easy to check that 0 - 1 i s t he covarian t Gr een 

function f or t he five-componen t current 


D(x) \ (3 . 11) 
J(%) 

. ,J ,,(x) ) ( 
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which is transformed under special conformal t r ansformat ions 
by the law 

r ( D (x) ). K 1l J, (x) # 

(3. 12) 

2
2x # (3 + x "av ) x a -2.\g ) D(x) ) 

~ ! " iJT 

( o '(2x~(3+xllav)- x2a~]Sf+2i!. "("'i.p.,); ( J p (x) 

Here D(x) is a scalar f i e ld wi th s cale d i mension four, and 
j (x) is a vector curren t with scale dimension three. I t can 
b~ es tablished that the inverse Green fun c t ion (3. 9) i s t he 
in terwln1ng ope rator of representat ions T and Twhich tra nsfo rm 
the fields ( 2. 6) and (3. II). i.e •• 

a-IT ~ Ta-I (3. 13) 

In an infinites ima l form (3.13) has the followin g f orm 
-1 --1 

a XAlI~ XA'fiJ • (A. B ~ 0.1.2.3,5,8) , (3. 13' ) 

where X AB are generators of t he conformal group. For generators 
of th e Lorentz subgroup and di l utations the equality (3.13') 
can be checked direct ly . I n the case of special conforma l trans­
formations, by subst i t uti ng KJ' from (2.7) and KIJ f rom (J . 12) 
after some a l geb r a i c operations we find that (3.1 3 ') is a lso 
satis f ied. 

At t he end of th i s section it is necessary to po i nt ou t 
tha t t he scalar f i eld R(x) has extraordinary proper t ies whic h 
f ol l ow from (3.6 ) and in the x- space read 

< R(x). R(O) > - const. < R(x), A" (0»0 - x"-::v 
o x 

Cons equently, for the field 

R(x) ~ R(x) - <R(x»o 

we have 

x
< R(x) R (0) >0 ~ 0 • <R(x)A (0» - -3 . . (3 . 14 ) 

•" 
To prove the exi stence o f the field R(~ with the properties 
(3 .14), it i s necessary t o propose the nilpo t ent proper t ies f or 

8 

R(x). One represent a tion with such propert ies is given 
by 

(: ) 
0 

rex) 

R{x) 
0 

) and the degenerat e vacuum sta t e 10> (1 ) ) also mus t be sup­
posed. 10> 

4. COVARI ANT EQUATI ONS OF MOTION 

Cons i de r t he foll owi ng i nva riant bi l inear form 

Tr d 'x , ~ A T(x) 0-1(a) A(x) + (x) J(x) ,A
2 

4 1 II vrd x, '2 A (x)(g"" 0 - a" av ) A (x) + -A (R(x) oa " A" (x)
4 

- A" (x) 0 a R(x» + A2S1-C)R(x) 0 2 R(x) + 

" (4. I) 
+ A"(x) J (x) + R(x)D(x)'

" 
where 0 - 1 (a) is obtained from (3.9) \.,lith the substitution p .... 1a 
and J(x) is the five-componen t e lectromagnetic current of the 
matter fields, trans formed by the law (3.12). For the matter 
fields t he standard bas ic r epresent ations ar e s uppos ed (see 
refs . 11. 2 / • 

The invariance of (4. I) wit h respect to t he Loren tz and di­
la tat i onal transfo rmations is evi dent . To s how the inva ri an ce 
o f ( 4 . I) also wi th r espect to special conformal trans fo rmations 
consi der first the interac tion term of the Lagrang i an 

f = A T(x) J(x) ~ A" (x)j (x) + R(x)D(x). (4. 2)
tn t Il 

} The variation of Lint under the i nfini tesima l special conformal 
t ransformations has the form 

af Int = B(x8a)f Int + 2.\8a " R (x)J " (x) ­

- 2.\8a" R(x) j (x) = 8(xlia)f 
~ int 

where a i s the parameter o f special conformal transformations. 
Consequently, f lnt is transformed as in the case of the bas i c 
fields. As the Jacobian o f spec ial conforma l transformat i ons is 
given by 

9 



det I iJ(xe+ aXe) 	 ,411 _~v A B( ~ ( .. (l -c) B2 (x) I , -8(xaa), 	 I = rd x - -.- F .. + - x) a A" x) + ( 4 . 9)4 ~. 2 ~ 8ax v 

the interaction part of (4. I) i s invariant with respect to spe­ where t he not ation B(x) = DR and F~w = allAV - dy A Il is used . 

cial conformal transformations. , It i s evident t hat ( 4 . 4) coincides wi t h t he act i on o f a f ree 


As a consequence of the fact that G-1 (a) i s an intertwin­ e l e ctromagne ti c fi eld wi th the gauge f i x i ng term 1 10 / . Note that 

ning operator of the potential (2.7) and current (3.12) repre­ the equa t ions fo l lowing f rom (4.9) when 8(x) i s cons i dered as 

sentations t he kine t ic part of (4. I) is also invariant . a Lagrange mu l tipl i er 


Suppose t hat (4. I) is an invariant action of the nontrivial 
conformal invariant model of elec t rodynamics under consideration, a~ F - ~ a B ~ 0 

IlY 2 vfrom which we get the following equat i ons of motion 

C - 1(a)A(x) + ' J(x) = 0, (4.3) a~ A (x) + 1. (1 - c) B(x) = 0 , 

~ 2 


I n 	 terms of the components A~ and R(x) eqs. (4.3) read are not conformal cova r ian t . 

(g~c - a~av ) Av(x) - ~ ca~R(x) + j ~(x) ~ 0 , 	 (4.4) 
5. 	 CONFORMAL COVARIANT QUANTIZATION 

OF THE ELECTROMAGNETIC FIELD1.
2 

(1_ c) c 2 R(x) + ~ c a~A (x) + D(x) _ 0 . (4.5)
4 	 2 ~ 

Quanti zation of t he elec t romagnetic fie l d wi l l follow t he 
Equations (4.4) are the Maxwel l equations in the presence of procedure proposed in r ef. 1 61. where the f ormalism of Gupta­

sources ( given by the matter current), If it is required that Bleuler for the nontrivia l conformal invariant models is gene­

t hi s c urrent i s conserved (a~j ,,",0 ) , from (4.4) we get that ralized. The int r i nsic difference from the standard Gupta­

the scalar field R(x) s atisfie~ the fourth- order free field Bleuler forma l ism is that the Lorentz condition (as expected ) 
equat io n separating t he physical space i s replaced by eq . (4 . 7) (as 

expected) . Not ice that eq. (4.7) is conformal invariant, that 
c 2R(x) = 0 • (4 . 6) is not the case of the Lorentz condition allA Il::l O. The condi­

tion (4.7) with D = 0 is cons i dered in papers 1 8,9 / , where it 
With t he latter equation, eq . (4. 5) becomes has been observed tha t t he Lo rent z condition is inconsistent 

in the presence of strong interactions. Note also that the sub­
A.. c a~A (x) + D(x) = O. 	 (4,7) sidiary cond i t ion (4.7) i s different in form i n t he free case2 ~ 


(D (x) _ 0) and in the interaction case (D(x) ~ 0) . 

The conformal covariance of eqs. (4 . 3) or (4 . 4) and (4.5) , that For simplic ity consider first the free field case, when eq. 

can be checked directly, is a consequence of the i nvariance ~ (4 . 7) has the form 

of the action (4 . 1) . We point out that the parameter c depen­

ding on t he choice of gauge in the propagator of electromagne­ ca~ A (x) = 0, (5. 1 ) 

tic field ( 3.6) enters onl y into eq. (4.5) for the scalar field ~ 


R(x) . which is confo rmal invariant if eq . (4.5 ) i s satisfied . Consider 
To investigate the behaviour of the action (4.1) under the the following one-particle states 

gauge transformations 
" Il t +1<1>1 > ~ r d x I( (x)A~(x) I O > + ~(x)R (x) I 0 > I . (5.2) 

A~ (x) ~ A~(x) + a~",(x) , R(x) ~ R(x) (4.8) 
+ +where AIJ(x) and R (x) are posltlve frequency parts of the cor­

we wri t e down t he free fie l d par t of the action i n an equivalent responding fi e l ds , (Il(x) and 71 (X) are arbitrary functions 

(up to t he fu l l di vergent terms) form 	 ( It (x), ~(x) 1= S(R 4), which are transfo rmed by the curren t rep­

10 	 ]I 



resentation (3.12). To ens ure the transversality of the physical JC ax'P 
d 0--' 0 1 Ap(X') 1<1>1 > - o. 	 (5 .8 )states (5.2) and consequently, their gauge invariance, t he axil

fo llowing cond ition i s required 

a ~ ~ ~ (x) = 0 • (5. 3) 	 where x" P _ (x P +a P x2 )/ (1 + 2ax + a 2 x 2 ) is a specJ. al con formal 
transformation of t he coordinates. It i s checked that (5.8) is 

J
i.e., ~~(x) <e 018.11 (see (2. 1». Note that (5.3) is a suffici ­ sat i s f i ed if 'JA ~ Dl s. 1I . i.e., the transversality condition 
ent condition fo r the separation of states 1 ~ 1 > with a positive ( 5. 3) is fulfi l led . 
definite norm . Indeed, from (5.2) we have Notice that t he requiremen t that ~ J'(x) and rKx) are trans­

formed by the currents representation (3.1 2) results in the4<<1>1 1'1'1 > = ( d4x d y 1~~ (.)~ v(y) W~v (x _ y) + 	 identi ty 

+~~('h(Y) W~. (x_y) +~(.)tv(y)w.v(x-y) + (5.4) <OIA~(x) I <I> 1 > = <O I A~(x) I <I>;(x» , 	 (5 .9) 

+ ~(x)~(y) W (x - y) I. 	 ~here the transforma t ion law f or states is given by, 

where W (x - y) are components of the Wightman function (3.7) 1<1> • > = (d'x 1t· ~ (x) A: (x) I 0> + )( • (x) R+(x) 1 0> 1 . (5 . 10) 

in x - space representation. Going to the momentum-space repre­
sentation in (5 . 4) and substituting (3.7 ) we have 

At the end we po int out that the above g i ven procedure of 
quant ization can be gene rali zed to any n-particle states, in­

2 A2 2 
<<1> 11 <I> I > ( ~,(2(p)(1 _ co86)+ - I~(O) II> O, ( 5.4' ) cluding the interacting case. In the interaction case eq. (4.3) 

2 1pl 4 should be sa t isfied on the average, i .e., 

< <I> J I c 
-l

(al A (x) + J (x) 1 <1>, > = 0 , 	 (5. 11 )where co86 =t. p /itll p l. 0 ~ 6 < n. and i t is taken into account 
that ImA f, 0 a nd the condition (5.3 ) holds. 

(j.k=O.I .... )As a consequence of equation (3.10) we get that in the free 
case t he equations of motion are satisfied as expected on the 

from which we get the following s ubsidiary condition separat ingaverage (for the one-partic l e states) , i.e. , 
the phys ical states 

< 0 I a-I (a ) A(x) 1 <I> I > = 0 • (5.5) 
<<I>J I; 0 a~A~ + 0(')1 <1>. > ~ 0, (j. k = 0.1 .... ). 

which in te rms of components are wri tten down 
(5.6)v A 	 Here j~(x) and D(J.) are currents of external sources or mat­

< 01 (g 0 - a a )A (x) - -2 0 a R(x) 1<1>1> = 0, 
~v ~ v ~ ter currents. 

A consistent scheme of canonical quantization for t he conside ­
re d model and the correspondi ng nonabelian mode l will be consi­<01 a~ OA~(x)I<I>1 > - O. 	 (5. 7) 
dered in th e followi ng papers on this subject. 

Note that the SUbsidiary condition (5.7) is satisfied not 
only for the physical states for which (5.3) is satisfied, but 
also for anyone-particle states. To find a connection between ACKNOWLEDGEMENTS 
the condition (5 . 3) separating the physical space and eq. (5 . 7 ) , 
recall that the transversal components do not form an invariant \.Je are pleased to thank Ch. Ya. Christov, 1. T. Todorov , 
subspace (see (2.1», i.e., the corresponding transformed com­ S .P . Kuleshov.and D.Robaschik ( or the stimulaling interest and 
ponents depend also on l ongitudinal components. Using the i n­ helpflll discussions . Interesting discussions with M.Ya . Pal chik 
variance of eq. (5.7) and following paper / ~/. we require that and G. M.Sotkov are also 3cknowledged. 
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3a~KoB p.rr. E2-83-28 
o K OH¢OPMHOH. HHsa p HaHTHOC TH B K aJIH5pOBOllHbIX Teo pHRX. 

Ko aHTo BaR 3neKTpOAHH aMHKa 

B pa6 0Te npeAn araeTca HeTpHBHanbH3H KOH~OPMHO-HHBapHaHTHaR 
MOAenb KB aH T OEOH 3neKTpOAKH aMHKH . OCHOEHWM REnneTCR npep;nono­

~eHHe, QT O 3neKTp oM a r HHTHbill n OTeHUHan BMeCTe C p;o n onHH T enb HhlM 

CKanRpHblM noneM npeo 6 pa 3yeTCR no HeOCHOBHOMY Ii , c neAo E aTenb Ho, 

H epa3J10lt01MoMY npe,o; CTaBneHHIO KO H¢OPMHOIf I"pynJTbJ. IIonYl.leHbl HeTp H­

BHanbUble ¢YIIKLI,HH pacnpoc TpaHeHHR, H HEapHaHTHoe AelicTBHe H Ebl­

Benel-ilible H3 tlero ypaBHeHHR ABIDKeHlHI . Pacc MaTpHBaeT cR KOEapHaHT­

HaR npOll,ep,yp a KsaHTOBaHHR H n OKa3aHo, 4.TO HopMa OAH01.{aCTHl.lHbIX 
COCTOHHHti nOJIQ)KHTenbHa. 

Pa60Ta IJblllOn He Ha B fl a Oo paTo pHH T e ope T H 1.J ecKo il ¢H3HKH OJ1JlH. 

npenpHH T 06.eAHHeHHo ro HHCT~TYTa AAepH~X HccneAoaaHHH. AY6Ha 1983 

Za i kov R.P . E2-83- 28 
On Conf o rmal l nvar ian ce i n Gauge Theories : Quan t um 
Elect~od ynamic s 

In the present paper anothe r nontriv ial model of the confor­
mal quantum electrodynamics is propo s ed. The main hypothesi s 
is t hat the electromagnet i c po tentia l together with an additio­
na l ze ro scale dimens i ona l scalar f i e l d is transformed by 
a nonbasic and, co nsequently , nondecomposable represent ation 
of the confo rmal group. There are found nontrivial conforma l 
covariant two-po int functions and an invariant ac t i on from 
which equations of motion are derived. There is cons i dered 
the covariant procedure of quantization and it is shown tha t 
the norm of one-par t ic l e physical states is positive definite . 

The investigation has been pe rformed at the Laboratory of 
Tbeoret i ca l Physi cs , JINR . 
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