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There is no doubt that a very important problem in elementary particle
physics 1s the construction of the dual amplitude containing besides the had-
rons photons and (or) leptons. In this paper we attempt to obtain a dual am-
plitude for the process N mesons + y. The analysis was carried out in terms of
the approach [1, 2] based on the parton model. The obtained amplitude is com-
pared with the Veneziano amplitude [3], which was used earlier [4] to describe
the processes ym - 27, One of the interesting properties of this approach, in
our opinion, is the possibility of carrying out an analogy with the vector
dominance model (VDM).

We assume that the partons are vector charged particles. We choose the
following interaction Lagranglans: AsaBY5¢a¢B¢Y¢G for the parton-parton field,
* * X .
eeuﬁyGAa(¢Bay¢6 - 8Y¢B¢6) + eAu¢a for the parton and electromagnetic field, and
XBUM¢V¢G¢BEUVWB
¢u’ Aa’ and M are respectively the parton, electromagnetic, and meson fields.

for the parton field and the field of the spinless mesons; here

If, followin% [2], we write the amplitude corresponding to Fig. 1 and then ex-
pand 1n{P[(X?)]} (P[(X?)] is the parton propagator) near X® ~ 0, then going to
the limit as n » <, where n is the number of vertices of the diagram of Fig. 1,
we obtain

M= f ¢ p.A,
N ij i (1)
A=Cs(2 k, + plexpl = Lz, 0 2y zy) i,
j=1

where L(zi, ..., Zys Zv) is the Lagrangian of a liquid flowing through a flat
disk of unit radius with apertures at the points Zg and z
i ei+l)’ \);

The latter condition guarantees gauge invariance of the amplitude.

(zi = exp[iei] zZ =

\ v

pexpl[i0], 8. the liquid current being ki in aperture Zs and p in z

i
fij = - fji'
The Lagrangian L will be represented in the form

N

Llzpwzgez)= 2 R,k k; + S Rikip, (2)
i i=

<

where RaB is the resistance of the disk between the points Zy and ZB’ equal to

RaB"'l“ E .-lﬂ| npu z, - zge (3)
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From (1) - (3), after integrating over all the possible
placements of Zy and z, (ei+l < ei), we obtain:

C2m 1 Y3 7} VI
_ A(saB) =Cfdef dppf dé, jldo we | «ddy
. [ [] ° [ [.]

(4)

’ ’
I a ‘i I I -a -S,l
v= % Tl

’
=1 . ](l

where

Fig. 1 5; = 2pk', 5 = 2k, kl.

We note that the VDM has a very simple treatment

in such an approach. To this end, we transform the
photon-related cell of our diagram in the manner shown in Fig. 2. After going
through the foregoing procedure, we obtain the amplitude (4) multiplied by the

"yector meson" propagator {P[(pé)]}2 = const, i.e., we obtain (4) with a re-
defined constant C.

As shown in [3, 4], the process YT = 27 can be described by the followlng
dual amplitude:

1 1
Als, 1) = fdod fdul(ud) "% (1 y3)™ N !
[ [}

~a,(t)
1 2,-@ (s) 1. U§ ap
X _-—_——2 (03) p (————-?—2- ’
1- ug 1- LELEY (
where y; is an unknown trajectory in the spurion channel, and to reconcilile the
formula with experiment it is necessary to put yi1 = 0. We express the inte-

gration variables in (5), in analogy with [5], in terms of the five variables
Zi1, Z2, Z3, Zu, and z:

2
o - 1-vj ) (z,- 2z )zy-2;)
1 —u;ug {24—22)(23—21)
e k. (6)
(z-2z,)(z, - z,)
(z-z,)(z4 ~z,)
v =
(z —z,)(z, - z,)
i If we now put z, = exp[i6,] and z = pz:1, then
1 J J
:::::3 we obtain from (5) an amplitude quite similar to (U):
1 2r 0 (7] 0 ~a_ (o)
2 -
A(s, 1) =C[dpfdofdo, [ do, [ do, (> Py
o o ° [] ’ o P
Fig. 2
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3
~a, (o) ~a_(s) ~-a_(v) ~-a_(t)
"-.nl|z—z,-| wolz,—zﬂ P Iz—z3l Prilz—z,] P
'=

(1)
-ap(') -a_(u) -a, (s)

X|22—23| |22-z4| P |23-z4| P ’

where

27 9: /]
C=fdolfdogl}do4l|zl-zsllzl—z4||z3-z4|l"l-
° ° o )

In the derivation of (7) it was assumed that the following condition is
superimposed on the p and w trajectories:

ap('s) + ap.’f) +ap{u) = a,(0) + 1. (8)

This condltion, in conjunction with the condition up(s) + up(t) + up(u) = 1/2
on the p trajectory, predicts aw(o) = 1/2, which agrees with experiment. We

', then we obtain the relation m? = m? + m2,

. L
note that if we assume that a, = up, © o T

which agrees well with experiment.

The difference between formulas (4) and (7) lies only in the factor

l—p—aw(")S
(———— I lz—z.|,w
P i=1 !

which is replaced in (4) by the "vector meson" propagator {P[0]1}%, and the
factor

N -a’ g2
n |z-z.|a/’"'n
i=1 I

which is missing from (7).

We have thus shown that for the simplest non-hadronic dual amplitudes the
model gives reasonable results. One can hope that the parton model can serve
as a good tool for constructing more complicated non-hadronic amplitudes. The
advantage of such an approach consists, in our opinion, in the fact that it
does not require any physically new assumptions, other than those made in the
case of purely hadronic interactions.
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