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We propose to set up a tagged photon beam facility at
the Serpukhov IHEP proton synchrotron, in the range of 10
to 45 GeV photon energies.

Initially, our experimental physics program shall consist
in the measurement of the total hadronic photoproduction crose
section on 14 elements: Hydrogen, Beryllium, Carbon, Aluminium,
Titanium, Copper, Silver, Cadmium, Indium, Tantalum, Tungsten,
Gold, Lead and Uranium targeds, The energy dependence shall be
determined, between 10 and 45 GeV, in steps of 2,5 GeV, A simple
detection aystem, consisting of an almost 5Weounter arrangement:-
with shower counters is used,

The study of photoproduction processes is a necessary comple-—
ment to the understanding of hadron-hzdron interactions, in that
it suppliea a separate method for the investigation of dynamical
rroccesscs and examines the link hetween both types of interac-
tione, Current theories of Regge exchange, quark model, Vector
Meson Dominance and diffraction scatsering are directly influenced
by suck a joint understanding of photoproduction processes and
hadror-hadron interactions, Due to the very high energy and
intensity of the Serpukhov IHEP accelerator, for the firast time,
appreciably ueeful photon and dectron beams become available,

so tias photoproduction programs can be supported as well as
hadron [mysics progrems, at the same accelerator facility.

For tue last three years we have discussed and examined the
feasibility of realizing such an interesting program at Serpulthov.
In %his effort, me are motivated by recent results from SLAC and

1.5Y concerping photoproduction programs of great interest. Speci-~
fically, the aceurcte measurements of 0—:&\\{ A} as a function of
A and photon energy, along with extract;d hadronic cross gecilonr
have shown the need for new theoretical congidermtions, since
both surface and volume effects on nuclei are cbserved in the
behavior of Q:;kan + In section II we ypresent the current in-

formation from these experiments[i,&i

I. BIAM

Specifieally, we prcpose for the establishment of a tegred
thoton bean, where the photon enzrgy is detcrmined with an accuracy

of AXK/Kz1¥% .
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Gerstein and cowerkers have calculated theT[oyield for Serpukhov,
teking into account insobar formation. We have made an independent
yield calculation based on the multi-Regge exchange model af Ter—
tardirossian, Chew and Pignotti, to examine1T°yields from 75 GeV pp
collisions. This calculation supports the work of Gerstein and co-
workers at Serpukhov. Figure 1 (a) shows the result of this cal-
culation, where thaﬂnyield is approximated by the average of w*
and T‘prodﬁctions. For optimal primary x yield, the internal tar-
get T (mee Figure 2) should be 2 material of lowest Z and smallest

?\:/Xo ratio, where hc is the collision length and X, ie the
radiation length, For a single traversal target, 10 cm of Be ia
chosen for the internal proton beam. Depending on the multiple
targeb traversal systems availaﬁle, thinner targets may be used as
well, A clearing magnet close to T sweeps all charged particles and
2 primary photon beam fromT —»¥ § decays is obtained. Figure 1(b)
gives the yield of such primary photons, Unfortunately, this beam
is heavily contaminated with neutrons and E°ts, Por this reason it
is necessary to prepare an almost pure electron beam so that brems-
strahlung photons are obtained without any other neutral centami-
nants.

Rfficient electron conversion requires that the first radia-

tor R, be a materisl of highest 7 and largast A;/X. ratio. How-

1

ever, if R, im more than ( 0.2 - 0.3 ) ¥, in thickness, then thick

1
radiator straggling effects shall deplete the high energy compo~
nents in the electron spectrum. Decause of this, l!1 i7 chosen Lo be

1.5 mm of Pb, Tigure 1(b) shows thec electron yleld smpaotrum at
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this radiator. For example, at 40 @eV we find 0,01 electrons/GeV-
sterad./circulating proton.
The cschamatic layout of the proposed beam is given in

Figure 2. B=sically, an achromatic focus of these electrons form
the scurce for our tagged photon beam. We expect to have a tagsed
photon hbeam with energy between 10 and 40 GeV with an accuracy of
AK/K :i%. Since the electron beam, even after narrow collima-
tion, will contain spme T ts of small transverse momenta, we
propose to follow groups of tagging counters by shower counters.
Therefore, the presence of a known energy photon ie determined by
requiring ccincidence between beam particle before R, { a (0,02 ~
0.05)X rediator), 2 nemative particle at a tagging counter and
the following shower counter, The yieid of such photons 1s 500 -

1000 quanta/sec,

IT . MEASUREMSNIS OF TOTAL HADRONIC !A
CROSS_SECTIQNS

The existing measurements of O;tk\‘ P) can be summarized
as follows. If A is Hydrogen, then we are observing phenomena
which are independent of nuclear geometrical effects, If the
lower energy region is dominated by a few number of channels,
specially isobar formation, at higher energies we expect to exg-
mine the effecis of dynamical processes which result from'{P in-

teractions, from many channels. Here it is of great interest +to

compare G;‘th?) with equivalent hadronic cross sections
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or with various model dependent predictions. In this manner we
hope to obtain a better understanding of how a photon is coupled
with hadronic systems, Recent measurements indicate that the photon
or the interaction of photen with numlear matter, is indeed more
complicated than what haes been expected so far. Figure 3 summarizes
current measurements of d;tlx f) , done at SIAC and DESY. Using
the formula shown on thie figure we may relateTT*f andﬂJf total
cross sections with that of ¥{ . This equivalence is based upon
quark model and 9 - Meson Dominance sssumptions, A remarkable
agreement is obtained except for the second resonance ragion. There-
fore, it becomes very important to carry this type of investiga—
tion at the Serpukhov energles,

Pigure 4 shows the comparison of the measured Q;xtxe) with
the prediction obtained from the meamirements of 10 for

¥0+0% | ¥P-wp ana Y0 &P

strikttly a Vector Meson Dominance relationship and it is very im-

(shaded area). This is

portant to carry the comparison at Serpukhov energies. Recently,
GribogSLan considered the photon propagation in nuclel, connected
with fluctuations, where part of the time the ){-quanta are found
in hadronic'states. Based on this picture, the photonuclear absorpe
tion will have both nuclear surface and nuclear volume modes of in-
terations, ddpending on the photon energy pnd the characteristic
nadronic mass in these quantum flectuations, This very interssting
picture can only be verified by carrylng measurements of di;t(fﬁq
at Berpukhov ehergies. Figure 5 shows the recent resulte from SLAC
on the measurement of a:*kfh) . The A dependence ob’::;ined T
which is in between nuclear surface interaction (n-A ) and NUCw
Jear volume 1nteractiona(~.A) . According to Gribov's preliminary

calculations, beyond the eneTgy of this experiment, nuclear
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surface interactions dominate and volume interactions vanich.
The ahove considerations show on the one hand the importance
and on the other hand the feasibility of realizing this proposal

as soon as possible,

III, FXPERIMENTAL SETUP

Figure 6 shows the proposal experimental setup for the
measurement of GathA) ag a function of photon energy. This
method has been proven to work at SIAC by the University of Cali-

fornia, Santa Barbara group. Basically the method consists in de-
tecting at the experimental target, an incoming photon with deter-—
rined energy and detecting the presence of hadron production along
with the absence of beam quanta downatream; herce, photoabsorption
only with hadron produption. The guard counters Aq, AQ ’ AB’ and
Au serve to veto unwanted photons. A, is a shower counter ir veto
which defines the beam photon angle'at the experimental target.
52a and 52b are the hadron counters made of layers of 2.0 em Tb
and Scintillators, Sl is a total-energy abserption, lsad-scintil~
lator, shower counter. HYence a hadronie event is detected by 52

signels and the photo absorption by the shsence of signal in S1,

IV. EXPERTMENTM.FROGRAM

Initially, we propose to work for the establishment of this
tagged photon beam and utilize this to measure d:d [XA) as a
function of photon emergy and A, After this, we plan to extend

our detector system to include A 2m megnet, with a streamer
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chanber and followed by wire spark chambers, We have studied

such & hybrid detector system in great detall using extensive
Monte Carlo simulation technigues, We plan to utilize such & detecs
tor system for the search of heavy leptons, production and segrch
of heavy vector mesons snd the cross sectlonal messurement: of

]
?0 . v’ and ¢ photoproduction processes at very high energies,
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