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Abstract

It is shown that an actual test of the
vector dominance model in K+ photoproduc ~
tion is very hard to make becéuse of compli-
cations due to crossing. The exchange of
only trajectories with the same signature is
in disagreement with vector dominance by at

least a factor of 2.
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It has been shown1 2 that the vector dominance model (VDM) of the hadronic

. 3 . .
electromagnetic current satisfactorily relates the two processes

VP —-7 D (1)
and
7 p— V'n » (2)
o S
where V =p, 0, ¢

Therefore in this note we assume the validity of the VDM in order to investigatc

the problem of K+ photoproduction in the reaction:
v —K A (3)
The VDM assumption results in the relation between amplitudes:

T € (o) +
Top—~KA)= 25§ T(V P—~KA4) (4)
Vo=p,w,0 ¥
Where Vt means that we take only transversely polarized vector mesons.
T

Unfortunately the process Vop—*K+'A is not accessible to experiment but the

crossed reaction
K p—V°A (5)

can be studied.

A comparison can be made at 5 GeV since there are accurate measurements
of reaction (3) as a function of t at this energy4 and data for the three processes (5)at
4.1and 5.5 GeV. > However, these latter measurements are statistically rather

poor so that a detailed comparison as a function of t is impossible.



We assume that for energies ~5 GeV processes (3) and (5) are dominated by a
set of t channel one-particle (or Regge pole) exchanges. For a given exchange i

one gets the relation between amplitudes:

; _ o
oL = € D 6
Ti(vt p—~KA) iTi K p Vt A) (6)

where € = +1. Explicitly we have Gi = (~1) IV i JiWhere IV is the isospin of v° and
Ji the spin of the exchanged particle6 (or (—1)Ji is the signature of the trajectory).
Obviously relation (6) will not hold if initial and final state absorption, or Regge
cuts, play a non-negligible role in these reactions; ﬁowever, only the differences in
absorption between initial and final states of the crossed reactions are involved and

not the individual absolute values.

The fact that & depends on J; clearly shows that an actual test of VDM using

reactions (3) and (5) is impossible without using specific models describing the

processes.7 This remark also applies to the reaction38

-
P —T A . (7)
and
+ o, ++
mTp—~VA . 8)
Let us nevertheless assume that reactions (3) and (5) are described by only

one t channel diagram or by a set of t channel diagrams all having the same

signature. Then Egs. (4)and (6) yield the following theorectical cross section: |

th ip 2

do + vV € h,v do - 0

G oKy = e ‘v\/Rvan I K=V )
cm - v cm



Where ¢V is the phase of the amplitude for reaction (5), RV is the phase-space

, Vv

ratio between reactions (3) and (5), p}ilj is the vector meson density-matrix ele-

I
ment and the helicity system and €, = (-1) V
Due to the lack of statistics for reaction (5) we compare the total forward

cross sections (cos Qcm > 0), O The relevantcros§ sections at 5.5 GeV a.re5
o; (Kp—p A) = (17 £6) pb
O (K'p—wA) = (19 £6)pb
A (Kp—d A) = (30 £9) ub

All three amplitudes are comparable and we therefore expect a large isoscalar
contribution which was not the casc in at photoproduction. In this context we
should mention that w and ¢ dominance so far has not been experimentally tested.

Let us compute an upper limit of the right hand side of Eq. (9). For this

€
purpose we set d)v =0, sign (_f}’_) =+ 1 and pllliv :;— . For fv we use the recently
v v

+ - 0 : ;
measured T'(e e —V ) from Orsay. We also interpolate the cross sections

between 4.1 and 5.5 GeV to get the values at 5 GeV. We finally get:
O;h(yfp——K+A) < (155 £34) nb (10)

to be compared with the measured number4

exp
ook

e P(p—-K A) = (300 £ 40) nb

(11)

Thus we conclude that in KJr photoproduction the exchange of only trajectories
with some signature is incompatible with vector dominance.

The reasons for the discrepancy can probably be found in the following (in
order of increcasing degree of speculation): '

(@) trajectories with different signature are exchanged



s L]

(h) the factorization property (0) does not hold (culs 7)
(¢) wand ¢ dominance is not & guod approximation.
were is no veason to expect the posgibility (2) not to be true. Therciore the
There is no reason to expect the posgibility (a ttobet T} f {1
possibility of checking (b) and (¢) secins remole unless one gets good data on
a o : - . £ : . T 4T 1. sep
K p -~V A allowing 2 study as a function of t in order to study the different con-
tributions.
. . R 4 . . .
In conclugion, tho test of VDM in ' photoproduction is by no means straight-
forward and one must be very careful in making such a test. However, we may
! hat with the data available so far the exchange of only trajectories with
conclude that with the ¢ 5 j

same signature (KK, KT «.. O KV ... ) is incompatible with the VDM.
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