Summary

Measurements of eD scattering at large
values of ?1 as presented and discussed here,

should enrich both nuclear and particle physics.

/1,4,12/

In particular, the data should provide

important guidence for connecting the two fields
of physics at the microscopic level. The const-
raints of gquark-fermion currents and normal had-
ronic states must be simultareously imposed and
consistently satisfied. Measurement of elastic
electromagnetic form factors toeven larger ?7-

- will continue to play a unique role in physics.

References

1. R.Arnold, B.Chertok, E.Dally, A.Grigorian,
C.Jordan, W.Schutz, R.Zdarko, F.Martin,
B.Mecking. Phys.Rev.Lett., 35, 776 (1975);
SLAC-PUB, 1596.

2. S.Brodsky. In "Proc. Int. Conf. on Few Body
Problems in Nuclear and Particle Physics®,
edited by R.Slobodrian, B.Cujec, R.Ramavata-
ram, p. 676, Les Presse de 1’Univ. laval,
Quebec (1975), SLAC-PUB, 1497.

3. S.Brodsky, B.Chertok. SLAC-PUB, 1757 and 1759,
submitted for publication.

4. W.Schutz and Collaboration of ref,l,submitted
for publication.

5. J.S.Poucher et al. Phys.Rev.Lett., 32, 118
(1974).

6. For comparison with refs. 5 and 7, we calcula-
ted Wwith M v=+938 GeV. Our data are then in

~ the range ~2. 12A4M/ 0.76 GeV « For compari-

son of YW, with Fy we defined W™ with My =
= 1.876 GeV (3. 52‘IV 5.02 Gev? Y.
7. E.M.Riordan. Thesis, MIT Report No. COO-
3069-176.
8. L.Frankfurt,M.Strikman.This Conference,265/B2
9. S.D.Drell, T.M.Yan. Phys.Rev.Lett., 24,
181 (1970).

10. G.B.West. Phys.Rev.Letters 24, 1206 (1970).

11l. E.D.Bloom and F.J.Gilman., Phys.Rev.letters
25, 1140 (1970).

12. F.Martin and collaboraticn of ref. 1, submit-
ted for publication.

13. R.Rand et al., Phys.Rev., D8, 3229 (1973).

14. F,lachello, A.Jackson and A.lande.Phys.lett.,
43B, 191 (1973).

A7S5

THE MEASUREMENT OF THE NUGLEON AND PION FORM
FACTORS IN THE REGION OF TIME-LIKE 4-MOMENTUM
TRANSFERS FROM 1.5 F 2 TO 3.0 F 2

S.F.Berezhnev, T.D.Blokhintseva, A.V.Demyanov,
A.V.Kuptsov, V.P.Kurochkin, L.L.Nemenov,
G.I.8mirnov, D.M.Khazins

Joint Institute for Nuclear Research, Dubna

The experimental 1nvestigations/1-3/ of the
reaction of inverse electroproduction of pions
(1EP)

5/7“+/b——>€++ e + 72 (1)
have been made at the pion energy of 275 MeV.
The study /4 of reaction (1) was continued by
means of a new experimental device, that permit-
ted to detect 1043+46 events. The cross section
of that part of the reaction which is determired
by the geometry of the experimental device with
the additional restriction 4,4 >50 MeV ( £, 2
is electron energy) is

A 6 = (4.80 + 0.43).107° on?.
All events were separated into 5 groups according
to the kinematic variable Ajz, the average valu-
es of /(21n each interval is 0.058, 0.0.73,
0.088, 0.103 and 0.119 (GeV/0)?. The distribu-
tions of events as the function of Codﬁietween
the pion and photon momenta (c.m.s) J;/V
were plotted for each group.

To analyse the experimental data the disper-—
sion/6/ model has been used. The fermfactors

/';?'e?)and

meters upon which the differential cross secti-

2
/;[kﬂjwere taken as varying para-

ons are greatly dependent. The remaining form
factors F;J{, /5 ’ /5 l’za.nd 6'/: affecting weakly
the differential cross sections were calculated
by means of the dipole formula. All the parame—
ters were considered real. When determining the
formfactors /5'?x€)and/g[2ythe experiméntal cross
sections C/{/o/@d 9rwere fitted by theoretical
ones calculated under the assumption that the
formfactors should be equal.

Calculations performed by using the disper—

sion model describe very well all the experimen-—

tal data. The results of determining the form



y . .
£ %Y and Fr(¥%) under the condition

of their equality are presented in Table 1.
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FPig.l shows the distribution of experimen-—
4
tal events as the functions of the (036 variable.
Theoretical curves have been obtained when de-

v,
termining the form factors A 1 ana /:/7,/'(2)

(see Table 1) by using the dispersion model.
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Fig.2. Results of pion formfactor measurements/g/
in experiments on pion scattering on electrons
(/( <0) and in the experimenyﬁ} stud}ss of the

éoee*efé process (K2>9): & < the
présent investigation. Solid curve is the re-
sult 71? calculations in the superpropagator
mode1/ %/, ‘ ,

2 —

The data were (/{=13.7 with/\/2=4) approximated
2

by the function ,[-;V//(’a/-hl/é E,ZK with ¥ = 7=

0.75 » 0.09 £.

A7-6

For the part of statistics the phenomeno-
logical analysis of data on reaction (1) is pre-
sented. It allowed to determine the contributions
of states with varicus photon polarizations to
tke IEP di

ferential cross section. In one-

photon approximation the IEP cross sectlom is

/5/

written as

e/ BT =26,
A2y d' e AKX Z T o

2
where A 1s the square of the 4-momentum trans-
ferred,—Qe,-.Qa’are s0lld angles of gamma-quan-
tum and electron scattering, 2 is the index de—~

termining photon polarization, 7,7 describes the

e

process

VAN -Eadd N7 (3
with transverse nonpolarized virtual gamma-
guanta, 75 corresponds to processes with trans-
versely polarized photons, zcorresponds to
processes with longitudinally polarized photons,
7; descrives interference longitudinally and
transversely polarized photons, 62'
corresponding differential cross section, the
coefficient /gz' is the known functions of va~
riables A’e, Cﬁﬁ/@ , and Qﬂtge .

The particular form of the parameter 77:4,
depends upon the applied theoretical model. In
the phenomenclogical analysis the two-dimensio-
nal distribution of IEP events of the variab-
les 60:577 and &)623 was approximated by functi-
on {2) with varied parameters 7—; the coeffici~
ents /?? as funotions of variable (&% and Cé)&’e
were calculated by the Monte-Carlo method with
the acoount of real experimental conditions.
All the experimental statistics was distributed
into five groups on k’zwith average values of

equal to 1.48 £72, 1.88 £72, 2.26 £72, 2.65 £
2

~2
b
3.05 £~. For each group the phenomenological
analysis was performed. The obtained evaluations
are shown in Fig.3 {(a,b,c). The same Figs. show
the results of theoretical calculations (solid

curve)., It is seen that the model/é/ well des—



cribes the behaviour of cross sections corres-—
ponding to the radiation of tne transverse

nonpolarized and longitudinal photons.
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As has been shpwn by calculations, the 61
cross section depends equally on the Dirac
v
isovector formfactor /{ of the nucleon and the
plon formfactor /Sy. The value of é;»depends,
%4 4

mainly, upon /g : the variation of A; within
10% changes é;; by 14%,2%, while a 10% change
of f;? changes é;; only by 3.8%. Thus if the

v
value of é;y 18 known with a small error, /;
can be determined with a good accuracy even
when a rough estimation of the formfactor rFi
is used. Since 62,15 determined only by Born
/6/

terms , the obtained value 1s not dependent

upon model uncertainties.
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