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1. According to Salam and S t ra thdee ' 1 ' the scalar 
superfield is written as a polynomial in the Majorana 
anticommuting spinor 0, i.e., 

a [«,/31 

+ Ф [ а*Чх) о ойв + Ф[ «•^•S 1

 ы в вм о х . ал ) ; 
ару а р у 8 

Ы,р,... =1,...,4). 4 

The fields with arbitrary spin may be written in fi 
a similar way/ 2 ' 7 , i.e., as one homogeneous function ill 
of the two-component complex (commuting) spinor 

4'(x;Az) - А'' Л ' 2 4 ' (X ;Z) , (1.2) 

where y ^ l i / p i ' , 1 give irreducible representations of ' ' 
SL(2,C)/2/. 

We introduce the superfields with arbitrary spin in 
the following way 

i 

4'(x;A z ,0) =A" ' \ 2 Ф(х,г,0) . (1.3) 
i 

With respect to 0, the fields ЧЧх;г,0) are polynomials Ц 
of degree 2. Here /. and 0 are two-component complex *, 
spinors and 0 a re elements of the Grassman algebra, j 
i.e., a 

^ . • « b ' ^ e . - ' b l . - I i . . » , , ! . - 0 , Ub-1 ,2 ) . U 



The transformation laws of superfield (1.3) are: 

U(a,A)4'( X ! 2,e)U~ 1 (a,A)=4'(Ax+a;zA~ 1 ,6IA- 1 ) , ( 1 - 4 ) 

U U m x s z . ^ l T ^ a ) =4»[x f t +y(a<T t l f l -0CT f ( a);z ,0 + a ] , 

where AG-.S0(3,1) , A ftSL(2,C), a t T 4 and a€ T,, are 
two-component complex anticommutingspinor parameters 
of super transformations. In the basis in which y5 is 
diagonal we have correspondence between (1.1) and (1.3) 
for the scalar case. 

For the tensor fields d , = iv2) the super transforma­
tion law (1.4) may be generalized in the following way 

= ф [ V^~ ( a V~ "V^'V т(аа^~ва^ 'e+aL(-1-^ 
where a and Ь are two arbitary parameters. In the 
infinitesimal form (1.4) and (1.5) are given by 

[ G

c , Ф] = i - i - + la- - ^ (cj)c + A _ i _ ( , / в)с!Ф , 
дв. 2 дхп * 2 d£V-

(1.6) 
[ё\Ф] = | — + i ^ - — ( 0 а ^ + '&.-*—(воН |Ф. 

во- 2 а/ 2 a ^ 
We have the transformation law (1.4) if a = 1 and Ь = 0. 

2. Consider the two-point function 

F (x f z y 0 i ; x 2 , z 2 ,0 2 ) =<0|V ,Ц,«j.flj) * 2 (x 2 . z 2 ,0 2 |0>, (2.1) 

where the fields 4* a (x a ; z a ) are transformed according 
to some irreducible representations x = ivi>v2i of 
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SL(2,С) . The superinvariance conditions for the two-
point function (2.1) are 

F ( A x . , + a , z b A - 1 , e b A " 1 ) = F ( x , , z b , e b ) , 
b b 

F[ x* + • i - ( a a ( i 0 b - 0 b a ( i a ) > Z

b , 0 b + a ] = F ( x ( 1

b , z b , e b ) , (2.3) 

To satisfy (2.2) and (2.3) it is convenient to pass to the 
momentum space. Taking into account the translational 
invariance and spectrality, we write down 

F ( X l - x 2 ; z

a , 0 a ) = /d 4 p0(p ) e ~ i p ( X l " ^ F ( p ; z a , e a ) , (2.4) 

where 0(p) =0(p°) 0 (p 2 ) is the characteristic function 
of the future cone. 

Consider first the reiativistic invariance condition 
(2.2). This condition is satisfied if the kernel F ( p ; z a , 0 a ) 
is the function of the reiativistic invariants which may be 
constructed out of 4-vector p and spinors z a and 0 a . 
Out of the spinors z a and ва we may construct the 
following 4-vectors 

t ab a - b ab a -b 
V = z aiiz ' \ =e a^e • 

/ • а Ь а „ аЪ РаЬ аа - ъ 

Using the identity 
u.v i \ab , « cd „ ac bd 

one may prove the following identities 

(f a V = «; a b) 2 = (£ eV = o, 

(4 a b ) 2 --»- ,'вь.вь

 t ( а > Ь = 1 , 2 ) , (2.6) 
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where t =ia2 and the sign +1 is for the case [x,y]_=0 
and s ign-1 when [ x , y l + = 0 . 

Following paper/2/, one can prove that the kernel 
F is a function of the following 14 independent rela-
tivistical invariants 

F ( p ; z a , 0 a ) = F ( p 2 z'c z2,z\ z - 2 z ^ i ^ p z ' . z 2 ? ? 2 , 

0\e2,ea

veb,e\zl,elel\e\V) . (2 .7) 

The irreducibility condition (1.3) g ives / 2 ' 

. A k-m-n » A k-m-n 
2 „ 0"° 2 , _ , 0 0 2 

F(p;z a ,6» a)= 1 (z\?2) ( z p z 2 ) x 
k, m, n = 0 ~ 

f1-! , m + n-k , 

x I , ( p 2 , w = 1 _ p 2 ( z l < T ^ 1 ) ( z V ' 2 ) ^ ^ 2 U a b ) , (2-8) 

where i', = Pj + P,,- 1, i'2 = P j - P 0 - 1 . II k £ m are arbitrary 
functions of p 2 and w and which are polynomials 
in tf1 and 02 of degree 2. 

Equation (2.8) gives the general form of relativistically 
invariant two-point kernel for the superfields with any 
spin. The superinvariance condition (2.3) in the infinite­
simal form is written as follows 

G aF(p;z b,0 b) = 0 , 

G a F ( p ; z b , e b ) = 0 , ( a , a = l , 2 ) , ( 2 .9 ) 



where G and G are the generators of the superir an «for­
mations acting on the kernel F . From (1.10), (1.11) (for 
a = 1 and Ь = 0) and (2.4) we have 

G a = V - + - ^ T + | (peV + l ( P e 2 ) 
дв: дв? 2 • 2 

(2.10) 

and 
c b--i—+ -2-+.I(e1p)" _ l ( o 2

p r . 
вв] дв2

а

 2 

a 
Substituting (2.10) in eq. (2.9) we have 

% 

in1 / )2 л а dF , - l . a r <5F OF 1 p . 
\0 £ + ( в ) ; + (p0 ) [ + f̂- + — I' + 

дв1(02 L ди11 ди21 2 

a i 

+ ( p0>[i^ + i 1р] +(Л) а-*—-« 0, (2.11) 

гл^л'т dF J L x !pi i d ' A i L J L J i i , 

'3 i 

1 

+ ( z i p ) a _ i l L _ + ( ? l ) ; дк = 0 _ 
Jz'pt dz'ff l 1 

(2.12) 

The solution of this system is given by 

( +P1 I -p1 t -t . 
Ъ( а дач / 1 2-,° " / I 2% ° 0 , 1 i . l 0 b\p,za,0*) = (z'iz') (z 'pz ) (z'pz ) 

i p' -e . - i 
,2 2\ ' ° 
U pz ) x 

x / d K f ( P

2 , K ) e K ( U " + U 2 2 ) + t 5 - ' ( ) U l 2 - ( T + K ) u 2 1 , (2 .13) 

where Нр2,к) is an arbitrary function of p 2 and к . 
There is a second solution given by 

.-..„•----•.!; ( ^ д а т е ^ " . 



j Href *-П *-П~*-П *-1~"*-П"~1 

£ x -£ - 1 
x ( z V 2 ) * ° g t p 2 , ^ 1 ) , (2-14) 

where g (p 2 , ве в) is an arbitrary function. 

The function (2.13) is not invariant under the space 
reflections. In the case 2 0 =£j = 0the function (2.13) pos­
sesses such an invariance if/3' 

Up2,к) =a(v

2)SM , 
when E0, il

0 £ 0 the invariarce with respect to space 
reflections takes place provided the field 4*U, z) is 
transformed according to representations [£o.?i]®[-?o.Pi 1 
of SL(2,C) . 

3. The two-point function (2.13) describes the pro­
pagation of particles with spin maxi.0,\2 | - 1)<ч < t{ for 
finite-component fields and max ( 0 , | f n | - l ) < s < ~ when 
both the fields are infinite-component'V. 

Let us decompose the superinvariant kernel (2.13) 
into the sum over the spin variables, i.e., over the eigen­
values of the second Casimir operators of the Poincare 
subgroup 

F ( P , z

a , 0 a ) = 2 F ( p ; z

a , 0 a ) . (3.1) 
s a 

Here F s satisfy the following eq. 

[ S 2 - s ( ^ l ) ] F s ( P ; Z

a , f l ^ =0 , (3.2) 

where 
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is the second Casimir operator of the Poincare group. 
Consider first scalar superfields (these fields contain 
spins s = 0,1/2, 1). In this case the generators of the Lo-
rentz group are given by 

2. = 4*.,o 2,» = -i-(<9<7. 4 г + Лго.в), 1 2 jkE k£ 2 J дв go i 

2 = Uda. 4r- - i - f f . e ) . (3.4) 

Substituting (3.4) in (3.3) we write eq. (3.2) in the 
relativistically invariant variables 

I 3 , д д 9 д 2 д s 
• Т 1 и 1 2 д + u » l l u123~~5~ ~ и 2 1 л 9 ' + 

" u 1 2 " u 2 1 5 u f 2 ^ u 2 1 

а2 

+ ( u u u 2 2 + 2 u 1 2 u 2 1 ) • s ( S + l ) ) F a ( p ! 0 1 , 0 2 ) = 0 . ( 3 . 5 ) 
5uj2 ^1*21 

The solutions of this eq. a re given by 

Fa(Vie\e2) =f( P

2 ) 2c s

m t™( u ), (3.6) 

where f(p2) is an arbitrary function, t™ are given by 

l l / 2 = U 12 ' l l / 2 = u21 • l l / 2 = u 12 l , l l ' l l / 2 = U 2 1 U I 2 ' 

1 £= u U u 2 2 + 2 u 1 2 , % l - ( 3 ' 7 ) 

The coefficients С ™ may be found from the power 
decomposition of (2.13). From (2.13) and (3.6) and (3.7) 
we have 
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C J = 8C 2

0=8C 3

0=8C*=64C 5

0 = 

" 2 C I /2 = - 2 C f / 2 = 1 6 C f/2 = - 1 6 C l / 2 = - 8 C l = Ь < 3- 8) 

In the case of superfields with spin the decomposition 
of the kernel (2.14) is more complicated. From (2.15) 
it follows that we may decompose the kernel into the sum 
over the variables 0 and z separately. The decompo­
sition with respect to the commuting variables z is given 
in paper/2/. Combining these decompositions we have 

'n+'li h-tl W 1 

Р(Р;Лв")=(Л«2> ° ( , V ) ° ° (zV) 
( -t - l 

, n _<>. 1 0 _ m m , . 
x C z ^ z - ) X C s t s ( u 1 2 , u 2 I , u n , u 2 2 ) x 

sj, m ' ' 

x 1 a (p z ) P .. , (w) , УЛЧ) 
s 2 = | P 0 | *2 s 2 - ! P 0 l 

where a is an arbitrary function, С"' are given by 
(3.8) and V'f' (x) are the Jacoby polynomials. Any 
term in (3.9) describes propagation of particles with 
s p i n | s j - s 2 | < s < s j + s 2 • 

4. The kernel (3.8) is local for the finite-component 
fields /2/. 

The kernel (2.15) is invariant with respect to dilata­
tions if it satisfies the following eq. / 5 / . 

DF(p, 0\z\e2,z2) = 0, (4.1) 

where D is the generator of dilatations, which is the 
sum of corresponding operator acting on the fields, given 
by 

[ D ^ ( x ; z , e ) ] = i t d + I ( z ^ - + z ^ - ) + i ( 6 i L + e - i : : ) № ( x ; z , 0 ) . ( 4 . 2 ) 
I ax дг 2 дв gg 
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This operator obeys the following commutation relations 
with generators of the supersymmetric algebra 

[D .M^loO, [ D . P p U - i P , , , 

[D,G a ]=-LG a , [D, G*l- | G 4 . ( 4 3 ) 

Substituting (3.2) into (3.1) we obtain 

(4.4) 

From (2.13) and (4.4) we have that the general form of 
dilatationally invariant supersymmetric two-point kernel 
is given by 

d l + d 2 + £ Q + g 0 

hr.*W.J.e*) -N«p«) 2 ~U ^ Ч ^ Ч 

x t z ' p z ^ ( z V ) (z 2 pz^ 2N P ,„ , („), 
- s s s-IEJ 

where Ns are arbitrary constants. 

The author is indebted to Dr. Tz.Stojanov for valuable 
discussions and to Profs. D.I.Blokhintsev and V.A.Mesh-
cherjakov for hospitality kindly extended to him at the 
Laboratory of Theoretical Physics of JINR, Dubna, where 
the present paper was completed. 
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