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Abstract

It iz shown that there is a discrepancy in the isovector photo-
‘production arplitude between the predictions of dispersion relations
and the experimental data. This discrepancy cannot be removed by the
introducticn of an isotensor electramagnetic current. For the comsi-
dered isotopic combination the result practically does not depernd on
the possible ambiguities in the soluticn of the dispersion relations.

I. Experiments on the measurement of the differential cross sections
of the reactions yn 7 pr~ in the & {I236) rescnance regicn have been re-
';:ently carried out /I,2/. The obtained data have been in disagreement with
the predictions of dispersion relations /3,4/ . and this discrepancy has .
been treated by same authors /5,6/ as an evidence for the presence of iso-
tensor electromagnetic current (aT=2) /7/. Tt has been asserted that the
isotensor resonant arplitude is about (I0-40)% of the isovector resonant
-amplitude /5,6/.

We want to draw attention to the discrepancy existing bekween the pre-
dictions of dispersion relations {D.R.) and the experimental data in the
large isovector photoproduction awplitude {see Fig.I). This discrepancy |
cannot be removed by the introduction of the isotensor amplitude. Therefo-
re, the canclusion on the existence of an isotensor electramagnetic cur-
rent is premature and requires further analysis.

W consider the sum of the differential cross sections of yp + nr*
and yn~+por -

do

P = = (yp » nnt} + % th -+ pn7) (1)

to which, with a good accuracy, anly the odd isotopic isovector amplitu-
de gives contribution {hercafter we use the notations applied by
C.G.L.N./3/) .

The use D.R. for the amplitide nt-) has several advant;_)ges: a) the

high energy contribution to D.R. for (™) is strorgly suppressed, b)the

possible ambiguity in determining the miltipoles Eé:), M](_:) . r-’!](_:.} and
(=)
E

1+ fram the D.R, and the experimental data brings to an uncertainty




ot exceeding 7% in the final result at B'-:!SM.
2. The isotopic structure of pion photoproduction anplitude has the
form

=y, w7y, frgr,] + H(m'a +uaM 1yt - Vg . D

wlure

1 3/ _ 1/ 3
u(+l=i/3w2+m 2)' H{)=l/3m2-u ) (3}

are the iswector ampi tndes, the aplitudcs Hl",‘2 and H3/2 correspond

to the transitions to the final states with T = 1/2 and 3/2, 15 ama
nfﬂ are the iscecalar and isotensor amplitudes, respectively.

The charged pions photopraduction asplitdes under consideration are
of the form: ’

i o+t =¥z [@®0- /™) w7, ()

H{m-~ F—, -\ri [m(o) - 1/3,1('1'1) - H(_)] . {5)

with a goxl accuracy, only the scuare of the isovector amplitude
8! gives contritution to the sum of the charged pion differemtial cross
sections  (T):f = )50 1%, he contribution of the iscscalar and isoten—
sor asplitxies can only slightly raise the theoretical curves of Pig.lI.
3.1et us describe the procedure how the result from D.R. for the irva—

)

riant anplitndes A,B,C and D {notations of C.G.LM /3/) is obtained. In
ﬂnaﬂgyregimmmsmmvmt:;intg/:mntmlytmm&ihﬂm
of the miltipoles sé;’ , n{:’ . M3 ,E3 in dispersion integrals.
The contriiutions of the other miltipoles to tie dispersion integrals can
be neglectedd in this energy region, since, according to the unitary condi-
ticn, these comtributions are proportiomal to the correspondong small pha—
ses of N~ soattering. We have estimated the comtritution of the region
fram 500 up to 1200 MeV using the Walker analysis /3/. It appears that the
influence of this region brings an uncertainty in the amplitodes B
of about (I-2)%. The comtribution of the higher emergies to the amplitu-
des 1) is strongly suppressed. Note that for the asplitodes &t *®,
the contribution of the energy region bigher than 500 MoV is significently
more essential.
:/zletusdg.;:u:ssﬂnmihxﬂnzufﬂt-ﬂﬁpls n“;’.n::).
Hl"’ and El" mttedimsimigl:ag:als.

2) For che resooant miltipole M’ we use the solution of C.GL.N.
This solution is in agreement with all the D.R. solutions, e.q. with the

solucuon of Perends et al /4/.
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The phase of the miltipole H1+ }sﬁa:mmaﬂlyt:iﬂlﬁxn
from /3/.

b) The analysas of the data an the differential cross section and
the assymetry in the reaction yp + pv shous that the asplitude l-:;’f
in the resonance region is about (3-4)% of the amplitude ll::{2 am has
the same sign /10/.

The various salutions of D.E. /4,I1/ differ in sign of the asplite—

3/2 . -
de El"’ in the resonance region. The curve shown in Pig.I oorrespond




3/2 3/2
to the positive sign of the ratio E1+ /Ml+ in ‘he resonance. We have estima-—

ted the uncertainty arising fram the other solutions and have foud that
it is-about 5% at E, = 350MV and lesser al lower energies.

c) The D.R. for the multipoles Eé_:) ard M.‘I(;) have been solved by
. the method of successive apﬁ:roxirrati.nm. In the first a;:sprnxm\aum the
1/213/2 /2-3/2

ot ardl_ weregivenbythemgrntemsnrﬂthe

2
dispersion integrals in which only the contribution M1+ 1hae: been t?ken
/2 /2
into account. In this appreximation the real parts of I and E .
/2 %, ot ot
N&_ and Ml_ have close magnitudes ard opposite sign.

nultipoles E

In the next approximation we have substituted these values ‘for
1/2-3/2 ‘/2.3/2
E and

ot Ml_ in the dispersion mtegr.al? fram the 'Ia:hrealnld
/2 /;_
u? to 500MeV. Since the phases of the nultipoles E and E '
/2 3 ot ot

M- and lez . known fram =N -scattering /I12/ are close in magnitudes
and opposite in sign, then the corrections for r:é;) and n{:‘ abtained
in the second approximation appear to be insignificant: they are of the
order of 2 and 6% for Ec(r:’ and H{:) , respectively. Such a small-
ness of the corrections is an essential feature of the amplitude H')

{ Eé:) and “1-) ) while for the amplitutes 'Y this correction it
larger.

The contribution of the energies from 500 up to I200 MeV to the dis-
persion integral has been estimated using the Walker analysis /9/, it
introduces an 3% uncertainty in the differential cmss)secti.m at
k= 350 MeV. Thus the isotopic conbinatiag H'™) considered by us‘isa/
effectively determined by the Born term and the rescnant amplitude M1+2
85 i1 am £’ are taken into acoomt, and for this comination

they appear to be insignificant. 6
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The theoretical curve foar the differential cross secticns at'L'Y=350MeV
is shown in Fig.I and is in good agreement with /4/.

5. Let us discuss the obtained result. At Ev = 200 and 280 MeV the

- experimental data are in good agreement with the theoretical predictions

following fram D.R. At IE:‘f = 350 MeV the D.R. predictions sharply di-
verge fram the sur (I} of the experimental differential cross sections of
the charged pion jiotoproduction at large angles. 7

There is a nrecessity to define more precisely the experimental data
on the reaction yn 7 pr~  in the resonance region. An additional study
of this reaction in the region of & (1236) rescnance is of great interest
for the verification of the dispersion relations at fixed t. If further

experivents confirm the data of the works /I,2/, then tiwe contradiction

. discussed here will present a seriocus difficulty for the dispersion rela-

tion applied in the usval way of C.G.L.N. /8/. This contradiction may be
related with the violation of T-irwariance /5,6/, but t\h.xs question re—
quires further detail study. ‘ “\

The authors are much indebted to S.B.Gerasimov, L.I.:Lapidus, S.H.Ma~
tinian, M.I.Podgoretsky, B.N.Valuev and especially V.I.Ogi;zvetslcy ard
L.D.Soloviev for helpful discussions, and war:t to thank G.R.Gulkanian

for his help in carrying out mmerical calculations on the coputer. ‘
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Z = do/da(§P—~n7’) + do/dn(¥n=PR"), wbjster

E,=350Hev 277N
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