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1. Introduction

The study of the process of hadron photorroduction on nuclei in the
nucleon resonance energy range is at present a subject of intensive exneri-
mental and theoretical research. Accumulation of data in this enerqy reaion
allows one to apply the sum rule [1] as well as to define more precisely
the information on static characteristics of nuclei [2] . Of great interest
are the,data on total cross sections of hadron photoproduction on nuclei in
the A (3.3) resonance energy region where the theoretical predictions are
available [3,4] .

The values of total cross section of photoabsorption on Li and Be nuclei
in the energy range up to 350 MeV are obtained at Mainz [5] by the beam
attenuation method on H, D, lle, C, AY, Y1, Mo, W nuclef, in the eneray ranae
up to 500 MeV are obtained at Kharkov [6] in the electroproduction ?xoeri-
ment at small ‘transferred momenta [7j .

Total éross section of hadron photoproduction by the taqaed nhoton me-
thod is measured on H [8] and D [9] in the photon eneray ranae of
{0.18-2.0) GeV and (0.26-4.2) GeV, respectively; the cross section of charaed
hadron photoproduction, also on the tagoed photon beam - on He, Be, C, 0,

Al, Ti, Cu., Sn, Pb nuclei in the energy range of (0.2-0.39) GeV js measured



at Bonn [10] , and on carbon - at Tomsk [11] . Available is also the measure-
ment of photoabsorption cross section on the Tead nucleus. performed on the
quasi-monochromatic ) -quanta beam from positron annihilation in flinht

by means of detection of photoneutrons in the A (3.3) eneray recion [1?].

We have performed and described in Ref. 13 the measurement of total

cross section of hadron photoproduction on Be, C, 0, Cu nuclei in the taaaed
photon energy range of (0.25~2.7) GeV. In the present report we nive new re-
sults of the measurement of total cross section of hadron nhotonrroduction

on Be, C, Hy0, Al nuclei in the tagged photon enerqgy range of {C.2-7.9) GeV.
The results are compared with the analogous cross sections available and with

the theoretical predictions.

2. Experiment

The measurements were carried out on the tagged photon beam. The secon-
dary electron beam of ~ 4 105 e /sec formed by us on the basis of the
extracted electron beam of the Yerevan Physics Institute accelerator [1ﬁ] .
on the lead radiator of 0.01 rad. units thickness, produced a nhoton heam
of ~§ 103 photons per second intensity in the eneray range FJ =(0.2-n.9)
GeV .

The experimental setup (Fig.1l) as well as the exrerimental technique
were described in Ref. 13 . The photons of definite enerqy reanistered by
the coincidence of signals from the tagqing syster counters and from the
shower detector producgd hadrons in the target surrounded by the 49T -detec-
tor. The charged hadrons and § -quanta from the 37°-meson decay were re-
gistered by that detector, whereas the non-interacted with tarcet y -auante
and the main part of electron-positron pairs produced in the taroet passed

through the hole and were excluded when falling upon the shower detector



which operated in anticoincidence with the hadron detector.

The portion of false events due to the registration by the hadron de-
tector of one particle of the electron-positron pair, vhen the other part-
icle wasn't registered by the shower detector! because of its inefficiency,
was determined by control measurements. Also the level of random coinciden-
ces was regularly measured. The background measurements in the absence of
the target were taken.

While analysing the measurement results, besides the corrections des-
cribed 1n Ref, 13 , also the additiona) factors were considered, which
affected the determination of total cross section of hadron photoproduction.
The contribution to the total cross section of events of registration by
the hadron detector of both particles of the electron-positron pair was de-
termined by the Monte-Carlo calculations. Tne calculations performed with
account of the angular distribution and muitiple scattering of the electrone
positron pairs produced in the target have shown that for the photon eneroy
up to 350 MeV such contribution is rather perceptible, it depends on the
target thickness and decreases with increasing the tagged photon energy.

The number of the low-energy hadrons whose mean range was less than the
hadron detector thickness was determined with respect to the kinematics of
the hadron production on quasi-free nucleons. Tt turned out that the correc-
tion due to the registration threshold of the hadron detector also had
strong energy dependence, it decreasgd with increasing energy and made 2.5%

for the p@oton energy E8 = 300 MeV.

3, The Measurement Results

Our obtained total cross section of hadron photoproduction on Be, C,
Ho0, Al nuclei of {0.05-0.15) rad. units thickness in the energy regton
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EK = (0.2-0.9) GeV is presented in the table. Fic.2 shows the eneroy de-
pendence of our obtained cross section for carbon tocether with the data of
Kharkov [6] , Bonn [10] and our earlier results [13]. Mote, that the total
cross section of hadron photoproduction at Bonn was obtained by measuring
the total cross section of charged hadrons and adding to it the cross sec-
tion of neutral hadrons calculated by the Monte-Carlo method. The solid
curve corresponds to the sum of photonucleon cross sections averaned over
nucleon momentum distribution in nucleus. Our obtained cross sections are
closer to the Bonn results, being less than the sum of thotonucleon cross
sections in the photon eneroy range up to 500 YeV. Sore decrease in the
values presented by us, as compared with our earlier results [}?j . is due
to the account in tne present work of the large-angle electren-rositron
pairs simulating the false case of hadraon nhotaproduction.

Fig.3 shows the total cross section of hadron photopreducticn on exvaen
obtained from the dats on HEG tonether with the Bonn resulis and theoretical
predictions in the framework of iscbar-hole formalisw [3] . isobar doorwav

mode] f4] and impulse apnroximation. In the A (2.3) resonance reaion our
crosSx;ections are lower than the impulse approximation nrediction and acres
satisf&ct9ri]y with the 1sooa;-hole.forma1isn prediction.
N

The authors are indebted to A.Ts.Amatuni and H.4, Vartapetyan for their
interest in_the work, to A.I.Akopyan, V.M.Aslanyan, K.T.Darbinyan. A.0.Xe-
chechyan, E.M.0ganesyan, STG.Simonyan and Sh.K.Shiroyan for their assistance

in the work, and also to the accelerator staff for providing with the beam,
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Fig.1.

A general diagram of the experimental setup.

R, - radiator, M, - analysing magnet,

¥C - vacuum chamber. A, - A, - veto courters,

T, -1

€ Tﬁa , T:z - tagging system counters,

U - quantometer, PC - multiwire proportional
cnamber, HD -hadron detector, m - target,
Pb - lead converter,

X, » X, - scintiilation

counters, SD - shower detector.
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Energy dependence of total cross section of hadron
photoproduction on carbon.
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Fig.3. Energy dependence of total cross section of hadrcn
photcproduction on oxygqen.
O -our results, e - Bonn [10] .
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