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1. According to Salam and Strathdee /87 the scalar

superfield is written as a polynomial in the Majorana
anticommuting spinor 6, i.e.,
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The fields with arbitrary spin may be written in
a similar way/z/, i.e., as one homogeneous function
of the two-component complex (commuting) spinor
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"

Yix;Az) =)\I:\ T W(x:2), (1.2)
where y ={v,,v,| give irreducible representations of
SL{2C)/2/,

We introduce the superfields with arbitrary spin in
the following way

WixiAz,0) = AT A2 @(x,2,0) . (1.3)

With respect to ¢, the fields Y(x;z,0) arepolynomials
of degree 2. Here 2 and ¢ aretwo-component complex

spinors and ¢ are elements of the Grassman algebra,
ie.,

16,,0,1,=00,.2,1_=1{z2,2,]_ =0, (a,b=1,2).



The transformation laws of superfield (1.3) are:
Ula,A) ¥(xiz, 0) U™ (o) = W(Ax+ s 2&7" 6870 ), .4

Ula) ¥(x2,0) U (@) = W, + El(aaua—ﬂa#;) 2 0+al,

where A 50(3,1), AcSL(2,0),acT, and a< T, are

two-component complex anticommuting spinor parameters

of supertransformations. In the basis in which y; is

diagonal we have correspondence between (1.1) and (1.3)
for the scalar case.

For the tensor fields (1| =v,) the supertransforma-
tion law (1.4) may be generalized in the following way
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where a and b are two arbitary parameters. In the
infinitesimal form (1.4) and (1.5) are given by
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We have the transformation law (1.4) if a=1 and b= 0.

2. Consider the two-point function

F(xf v l,x2yz2,62)=<0|q’l(xl,zl,ﬂl)‘l‘z(xz,zz,02l0>, 2.1

where thefields ¥, (x_;z,) aretransformedaccording
to some irreducible representations x = [vi,v3] of
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SL(2,C) . The superinvariance conditions for the two-
point function (2.1) are

F(Axb,+a,zb.‘\-l ,GbA_l) = F(xb,zbre b) ’

2260, 2.3)
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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

Fx,~xy:2%0% = [a%0(p) ¢ PX1*2F (p;226%), 2.4)

where O(p) =0 (p°) ®(p2) is the characicristic function
of the future cone.

Consider first the relativistic invariance condition
(2.2). This condition is satisfied if the kernel F({(p;2?,02)
is the function of the relativistic invariants which may be
constructed out of 4-vector p and spinors z® and 62,

Out of the spinors z? and ¢® we may construct the
following 4-vectors
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Using the identity
gy.v (Up)ab (au) cd L bd ,
one may prove the following identities
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where ¢ =io, and the sign +1 is for the case [x,y]_=0
and sign -1 when [x,yl, =0.
Following paper/2/, one can prove that the kernel

F  is a function of the following 14 independent rela-
tivistical invarianis

l;(p;za,oa) =F(p2,zle 2,7 %2 p'iz zlg'z'l,zzgfz,
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The irreducibility condition (1.3) gives/?/
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where vy =0, +f3 -1, vy =0 ~Fg-1
functions of p2? and w
in ¢! and 9? of degree 2.
Equation (2.B) 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 are arbitrary
and which are polynomials

Gal—?(p;zb,ob) =0,

CFlp:z5e™) -0, (a,d=1,2), 2.9



where G and G are the generators of the superiransior-
mations acting on the kernel F .From (1.10), (1.11) (for
a=1and b=0) and (2.4) we have

G* =—6—|—+ _r)T+_l(p51,a+ -}-(p§2)a (2.10)
a0, 090, 2 2
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Substituting (2.10) in eq. (2.9) we have
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The solution of this system is given by

- £+l £yt -0~ -1
F(p,za,oa)=(zlcz2)o O(zlpzz)o O(z]pzl) 0 (2 2)
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where f(p?,x) is an arbitrary function of p2 and «
There is a second solution given by



Lgt 0} Loty Lrlo-1
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where g(p%,0¢6)  is an arbitrary function.

The function (2.13) is rnot invariant under the space

reflections. In the case {,={} -0 the function (2.13) pos-
sesses such an invariance if/3

f(p2,x) =0 (p2) 8(x),

when £y, &5 £ 0 the invariarce with respect to space
reflections takes place provided the field ¥{x, z)} s
transtormed according to representations (0,011 e[ -£o.01 |
of SL(2,C).

3. The two-point function (2.13) describes the pro-
pagation of particles with spin max(O,IEo |-D<s <l for
finite-component fields and max(0, \Enl -1)<s<»~ when
both the fields are infinite-component/4/,

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,2*,0%) =3F _(p:2°,6% . (3.1)
pdlP
Here F‘s satisfy the following eq.
[S%-s(ex 1)]g's(p;za,03 =0, » (3.2)
where
Q2_ 1 w1 2
§°= -Z—Ziwz - ;EEMZ P Py (3'3)

DR TR



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

relativistically invariant variables
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The solutions of this eq. are given by
= 1,2 2
F(p:0.07 = 1(p" ZCT M), (3.6)

where f(p?) is an arbitrary function, t3 are given by
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The coefficients C"‘S 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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= 201/2 =~2(:§/2 = 16cl3/2=-16(:ii/2 =—8Cl’ =1. (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/?/. Combining these decompositions we have

1 1 ¢

.+ f g, -t -0,-1
- 0 . 0 70 —-. 170
Flpsz®,0% = (2lezd) - (dpzh (%" x
d —YO—I m m
X(Zz"l;:z) b3 CS] (sl (lllz,llzl sy ,Ugg ) X
ﬁl,m
(2g-tp.Pp+Eq)
+Ipt
x o (p ) O-F 0Tho (w), (3.9
Sq =|¢ 0\ 52 52—‘ 0l

where o, is an arbitrary function, CJ are given by
(3.8) and |‘,‘l‘ﬁ (x are the Jacoby polynomials. Any
term in (3.9) describes propagation of particles with
spin |s-sy < s <sy+sg.

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% 21%62,22) = 0, @.1)
where D is the generator of dilatations, which is the
sum of corresponding operator acting on the fields, given
by

il L7 s (02 79 e
[D.D(x;z,0] l[d+2(zaz+za_z_)+ 2(000+080_)]®(x,z,0).(4.2)
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This operator obeys the following commutation relations
with generators of the supersymmetric algebra

[D,M,l=0, (D, PF]=—iP’L,

(D, 6% = iG% [D, G-

36° 4.3)

o~

Substituting (3.2) into (3.1) we obtain

{d + d —4—2p

1,29 9ke2 9 _1F(pz209-0.
ap R v v RS W A A
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From (2.13) and (4.4) we have that the general form of
dilatationally invariant supersymmetric two-point kernel
is given by

1
dy+ d2+l0+lo_

~ 0+ 0, L )
Fp;z101,22,0) =NGp2)  ° (gle 2y 070, T
1 1
-E ~1 £ -2 —1 (- gl)
0~ -
x(zlpzz) (z1 —2) 0 (zzpzz) 1o pN Ow()\ 0 w),
— -~ s 5 §-— 0

where N; are arbitrary constants.
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