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The proposed project is a part of experimental program of
Yerevan Physics Institute for the investigation. of mechanisms
of virtual photon absorption and hadronization of quarks in
nuclear media in the processes of deep inelastic scattering of
electrons with energies up to 4.5GeV. In this project we
discuss the possibility for the study of reaction (e,e'no) with
a view of obtaining the information about space-time structure
of quark hadronization process as well as the dependence of
éharacterisfics of hadron' formation process on kinematical
variables of the virtual photon (v,Qz) and of the detected
hadron (l=Eh/D). The characteristics of experimental set-up and

also the results of computer simulation of the experiment are

given.
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INTRODUCTION

From the viewpoint of strong interaction physics the
processes of leptoproduction on nuclei in deep-inelastic region
give interesting information both on the processes of hadrons
formation from quarks and on the mechanism of quark transition
through the nuclear matter [1-5].

According to modern understanding the virtual photon is
believed to be transformed to a quark-antiquark pair in the
rest system of nucleus, the pairs asymmetrical in momenta only
being allowed to interact with the target due to finite

lifetime of the virtual photon T v22v/92. In such an asymmetric

4
pair the slow antiquark (quark) has a time to transform to a

"dressed" or additive quark (valon) and annihilate with the
quark (antiquark) of the nﬁcleon of nucleus during the interval
szvlqz [6-11]. BAfter the annihilation of slow antiquark
(quark) the faster quark (antiquark) of the pair continues its
flight through the nuclear matter, but the cross section of its
interaction with nucleons of the nucleus is remarkably smaller
(by the factor of mi/Qz, where mc=0.3GeV [4,5,9-11]) than the
characteristic hadronic cross-sections, as for the times of the
order of Tp the fast quark is "semidressed” and c¢an pass to
hadronic state only when the time Tsz/mz(mzzo.lGevz) is
elapsed. The cross-section of the interaction of such a system

(quark or quark-gluon system [2,5], or quark-antiquark dipole

2
m

[4,5]) with the matter grows from aq=—§—ah at the instant NTP
. Q

up to ah at the instant of fast hadron formation TF [1-5,11].



It is impossible to predict the behaviour of o(t) from aq to ah
in the framework of perturbative QCD at least in the vicinity
of t ~ T where t 1s the time or space variable. For
sufficiently large values of Q2>m: in the range of tZTP one can
make predictions for o(t)~t [2,5,7] in the framework of
perturbative QCD. On the other hand, in the framework of naive
parton model or the model of colored dipole, ¢(t) is expected
to be ~t2 [4,5). Detailed analysis of different mechanisms of
fast hadron formation in the processes of leptoproduction on
nuclei was made in Ref.[11]. Particular predictions for the
value of R=a(rvA+hx)/Ao(yvN+hx) depending on the form of o(t)
function are discussed below.

The above pattern for fast hadron formation assumes the
fulfillment of the condition a(rVA)=Ao(rvN) for total
crass-sections of virtual photon absorption by the nucleus and
nucleon, i.e. the absence of effects induced by the screening
of photon interaction itself with nuclear matter. Experimental
data on deep-inelastic interaction of leptons with nuclei show
[12-14], that in the range of X variable from 0.05 to 0.3
under consideration in this project, this condition is

practically approached (remember that xB=Qz/2Hv).

1. TRANSPARENCY OF NUCLEAR MATTER

As a characteristic of space-time structure of hadron
leptoproduction it is convenient to use the transparency of
nuclear matter, which is defined as the ratio of differential
cross-section of hadron leptoproduction on nucleus normalized
to atomic weight to that on nucleon: R=(daA/A)/dau. Nuclear

transparency is minimal in conventional Glauber model of



hadroproduction on nuclei, when the hadron is produced directly
at the interaction point of an incident particle with nucleus
and the produced hadron h is able then to interact
inelastically with intranuclear nucleons with cross-section ah
coinciding with the usual cross-section of hN-interaction. The
value of transparency is equal to the probability for the
hadron to leave the nucleus without any inelastic interactions
within it, i.e. without the loss of some notable share of its
primary energy. It is worth-while to add in this connection,
that at the measurement of nuclear transparency in
leptoproduction process one should restrict to high energy part
of the inclusive spectrum of hadron (i.e. to large values of
the variable z=Eh/v, where Eh is the energy of detected
hadron), as the contribution of secondary inelastic processes
in the nuclear matter to this range of spectrum is
insignificant. We shall confine in what follows to the part of
spectrum, where the energy of hadrons is more than the half of
the energy of virtual photon, i.e. where the value 2>0.5.

If the process of leptoproduction exceeds the 1limits of
Glauber scheme, i.e.occupies a finite space-time interval, then
the transparency is higher than the minimum value Rmin' The
maximum value Rmax~1 is achieved when the hadron is formed
outside the nucleus and its constituents may interact in the
nucleus with negligible cross-section. If the mean absorption
path of virtual photon in the nuclear matter much exceeds the
size of nucleus (which is the case for not so small values of
Bjorken variable x_>0.05), then the probability that the fast

quark produced at NTP instant and its induced in TF time fast

hadron will not undergo inelastic interactions in the nucleus,

is determined by the expression [1,2,5]:
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R = _11{ fp(b,x)exp[-fp(b,t)a(t)dt]dx d2 b (1)
b 3

r-r,
3 is the density of nuclear

where p(b,2)=p(r) = p°/[1+exp[

distribution normalized by the condition fb(r)d3r=A, a=0.54 and
rA=(O.978+0.0206A1/3)A1/3 (21. o(t) is the interaction
cross-section of the quark to which the virtual photon is
transformed in the point ;(B,x) of interaction with nuclear
matter. This cross-section changes from aq in the t=x point to

oh at t2{x+r), where T is the characteristic time of the quark

transition to hadron (Ter).

The dependence of R value on A, T and aq is given
respectively in Figs.l1~3 at different fixed values of two
others (assuming ah=20 mb). Results calculated for two models
are shown, the first being based on perturbative QCD (the
so-called model of quantum diffusion), in the framework of
which a(t)zoq+(ah—aq)t/7 for t/T«l (solid curves in
Figs.l1l-3);the second one based on naive parton model, in the
framework of which the quark-antiquark pair is presented in the
form of colored dipole [4], interacting with cross-section
a(t)zoq+(oh—aq)(tlr)2 at t/t«1l (dashed curves in Figs.l-3). The
account for the behaviour of ¢(t) in the vicinity of t/tal
refers to the non-perturbative QCD and could not be given in
the framework of perturbative QCD. Note, however, that the form
of this function in the range t/Tal does not essentially
influence the value R, which is mainly determined by the
behaviour of o(t) in the range t/7«1.

The dependeﬁce of T and oq on kinematical variables of the

virtual photon has been discussed by different authors



(1,2,4,5,11]. One can expect for these dependences [1-5] in

accordance with modern concepts, based on perturbative QCD and

naive parton model:

o 2 2
T X vz/mc [or v/mc} (2)
2
Me
o X o (3)
2 h
T 0

Essentially different z-dependence for 7 is obtained in
the framework of the LUND fragmentation model [15,16] whence
follous Tzv(l-z)/mz'at 2%,

The dependences of nuclear transparency on variables
Qz,v,z and m2 are shown respectively in Figs. 4-7 for different
fixed values of the others.

Note that the results presented in Figs.l-7- are obtained
without account of radiation corrections. One can expect that
the radiation corrections would not be too large and we are
conducting now their detailed analysis.

It follows from the data in Figs.1-7, that the difference
between the behaviours ¢(t)~t and o(t)~t2 is expected to Dbe
smal]l and poorly observable both for small v<(2+4)GevV and large
v2(50+100)GeV values. Optimal for the study of behaviour of
c(t) dependence is the range of v>(10+20)GeV and QZZIGeVZ/cz.
Such investigations will be carried out in SLAC in the
framework of PEGASYS project [17]. However, as it follows £from
Fig.4, for Q2>(1+2)GeV2/c2 the value of nuclear transparency R
is practically independent of the value of Q2 variable, while
for Q2<1Gev2/c2 the expected dependence of R on Q2 is
experimentally observable. On the other hand, the range of
QZSIGevzlc2 is also interesting for the fact that in this range

the transition from_ the Glauber value for the nuclear



transparency Rmin to the characteristic maximum value for R at
the given energy value v takes place. Hence, the experimental
investigation of the dependence of R on 92 in this very range
is of particular interest. The proposed study of
electroproduction of no-mesons in the range 2GeV<v<4GeV and 0.3
Gevz/c<Q2<1.5GeV2/c2 will give the information about the
dependence of T and aq on variables Qz,v,z and mi (Figs.4-7),

that is important for the verification of different models

{2-5].

2. AVAILABLE EXPERIMENTAL RESULTS

It follows from the aforesaid, that the existing
theoretical concepts of the mechanisms of hadron production in
deep inelastic processes give different quantitative
predictions about the nuclear transparency and the time of
hadron formation. The situation with estimates following £from
the analysis of experimental data available is nearly the same.

At present, the experimental data on the study of inclusive
production of hadrons in the interaction of leptons with atomic
nuclei are very limited.

The first such experiment was performed on the electron
beam in SLAC at the energy Ee=20Gev [18]. The increase in
transparency (decrease in ahsorbability) of a nucleus with
respect to the yield of fast charged products of the
hadronization of the virtual photon was observed for the first
time. These data, however, does not provide sufficiently
detailed information about the parameters, characterizing the
space-time picture of hadron formation process. On the one hand

it is connected with insufficient high statistical accuracy,



and on the other - with the averaging of data in rather wide
intervals in v (from 3GeV to 17GeV at »=10GeV) and in 92 (from
Q2=0.35GeV2/c2 to lGeV2/c2 and from Q2=1GeV2/c2 to 5GeV2/c2).
It is interesting to note that the decrease in the
absorbability of nuclear matter, i.e. the extended structure of
hadron formation process, shows, vet at comparatively small
values of Q2(0.35GeV2/c2<Q2<1Gev2/c2), this manifestation being
even more pronounced than for the range lGeVz/c2<Q2<5GeV2/cz,
contrary to the expected dependence of transparency on Q2 (see
Fig.4). Note, however, that in this experiment the charged
hadrons were detected, in the inclusive epectra of which
considerable may be the share of Tt mesons from the process of
coherent production of po mesons on nuclei, the contribution of
which grew with decreasing Qz. This contribution is practically
absent in spectra of no-mesons, the detailed experimental
investigation of the electroproduction of which at fixed values
of 92 in the range 0.3GeV2/c2<Q2<1.5GeV2/c2 allows one to
remove the available ambiguity in the Qz-behaviour of nuclear
transparency in this transition range.

The charged hadrons were also detected in the virtual
photon fragmentation range in the experiment of EMC
collaboration on the CERN SPS muonic beams of energy Ey=200GeV.
In the region of v in the vicinity of 100 GeV and higher the
nuclear matter was observed to be almost completely transparent
relative to the hadron leptoproduction.

The analysis of these experiments as well as of the
neutrino experiment [20] with SKAT chamber (Protvino) for
neutrino energies Ev<30GeV does not give more or less reliable
information about characteristic dimensions of the quark
hadronization process. So, the estimates of rnC parameter

(formulae 2), obtained in Refs. [20] and [19], are respectively



(0.08:0.04)Gev2 and ~ZGeV2. It should be noted however, that
the data of Ref. [19] are not statistically accurate at large
values of z(z~0.7).

Such an  uncertainty in the estimates of parameters
characterizing the space-time structure of hadron formation
process is due to the absence of systematic experimental data
on the leptoproduction from different nuclei, when the
kinematical variables v, Q2 and z are varied in sufficiently
wide ranges as well as the absence of experiments for different
types of final hadrons. v

The proposed experiment on the electroproductibn of no-
mesons on different nuclei at the Yerevan electron synchrotron
for different values of kinematical variables in the ranges
2GeVSv<4GeV; 0. 3GeV2/c2<Qz<l 5GeV /c and 0.55251 could

essentially span this gap. Kinematical variables and the

feasible experimental range are given in Figs. 8 and 9.

3. MAIN AIMS OF THE PROPOSED EXPERIMENT.

In view of the aforesaid, we formulate the main aims and
expected results of the proposed experiment.

1. Obtaining of first systematically and statistically
sound data on the electroproduction of no mesons on atomic
nuclei for electron energies up to 4.5GeV, energy of virtual
photon up to 4GeV and Qz to,l.SGevzlc2 and in the range of
Z=E /v varlable from 0.5 to 1. .

2. Investlgatlon of the transparency of nuclear matter
relative to the electroproduction of n (and then possibly 7)
mesons and determination of its dependence on kinematical

variables v.Qz,z and the mass mh of hadron.
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3. Extraction of the cross-section of quark interaction
with intranuclear nucleons aq and investigation of its
dependence on above kinematical variables.

4. Identification on the basis of experimental data of
most adequate ideas of space-time structure of hadron
leptoproduction process, the estimate of fast hadron formation
time and its dependence on kinematical characteristics of

leptoproduction process.

4. EXPERIMENTAL SET-UP

We plan to perform the investigation of inclusive
electroproduction of no-mesons from nuclei on the external beam
of Yerevan electron synchrotron with the help of magnetic
spectrometer "Electron" [21] (Fig.10). The electron beam
(Ee=4.5GeV, I~2'1010e_/sec) is transported and focused on the
solid remote-controlled targets (C,Al,Cu,Pb) by means of
quadrupole lenses and a bending magnet. We also plan to take
measurements with liquid hydrogen and deuterium targets. The
thickness of targets has to be ~(0.02+0.05) radiation length
and the beam monitoring is made by means of Faraday cup and
secondary emission monitor with the accuracy of not worse than
~1% of the intensity measurement.

The scattered electrons are detected with the magnetic
spectrometer, the minimal angle of which with respect to the
direction of primary electrons is 6:1n~10°. The optical system
of the spectrometer consists of two quadrupole lenses ML-15,
ML-16 and vertical-deflecting magnet (SP-137). The detecting
instrumentation includes the aperture scintillation counters,

the 16-element momentum hodoscope and the system of electron
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identification. The separation of scattered electrons from
hadronic and muonic backgrounds is by means of 12-channel total
absorption Cerenkov spectrometer located at the end of
spectrometric tract (see Fig.l0). Each channel of the Cerenkov
spectrometer is a hexahedral block of TF-1 type lead glass with
175mm diameter of inscribed circle and 350mm length, observed
with PMT-49B type phototube. The parameters of magnetic
spectrometer will be: range of analyzed momenta -
(0.5+2.5)GeV/c, momentum acceptance - *10%, momentum resolution
- *0.5%, angular acceptance and angular resolution - lmsr and
ilo, respectively.

no—mesons will be detected by multichannel Cerenkov total
absorption spectrometer consisting of 625 modules of TF-1 type
lead glass with 40x40x400mm3 dimensions. The Cerenkov radiation
is detected in the radiators by PMT-84-3 type phototubes. The
control for the state of spectroscopic channels of the Cerenkov
hodoscope during the experiment will be realized by means of
spectrometer monitoring with gaseous nitrogen laser as a
reference light source [22]. Experimental runs on a model
spectrometer (the prototype of large spectrometer consisting of
25 analogous modules) showed that the energy resolution of the
spectrometer averaged over all the spectrometer area makes
AE/E=0.17/YE (AE is the FWHM value of the distribution). The
analysis of shower energy release in neighbouring cells allows
one to determine the coordinate of the decay photons at
EyZO.SGev with an accuracy axz3mm [23]. lm2 area spectrometer
(25%25 modules matrix) at a distance of ~(1.5+2)m from the
physical target permits the detection of no- mesons with
EnozlGeV along the spectrometer axis with the efficiency not
worse than ~15%. In this case the effective mass of two-photon

pairs will be determined with the accuracy of om/m~8%.
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5. MONTE-CARLO SIMULATION OF EXPERIMENT
AND THE MAIN SOURCES OF BACKGROUND

The number of events detected in the experiment per unit

time is determined by the expression
= N - o i .
Nev - Ne NA f [d¢ ]n d¢ (4)
A

where do/d¢ is the differential cross-section of the process
under investigation, d¢=dE'dQ‘dcosBedpedPldP"dpn is the element
of volume in the phase space of the reaction, Ne is the
intensity of electron beam, N_. is the number of target nuclei

A
per 1cm2, N1 is the geometrical efficiency of the arrangement.
The cross section of inclusive electroproduction of no
mesons on the nucleus with atomic weight A (2 protons and N

neutrons) is related to the cross~section on proton by means of

expression [12,24]

,_0O A , 0O
do(edse ; X)_ :ff [Z+N(1-x’)] do(ep+e g X) (5)
dE'dﬂ‘dpldz dE'dQ'dPldz
where x'=Q2/(2Mv+M2), Aeff is the efficient number of nucleons
at averaged effective cross-section of quark-nucleon

{pion-nucleon) interaction,determined in the framework of
Glauber model. In its turn, the differential cross-section of
no—meson electroproduction on proton is determined by the
following factorized expression [24].

o

5 ,_0O 2
d o(epre’® X) _ do (ep+e’ X) D" (2)'B exp(-BPf) (6)

dE’ dO° dpfdz dE’ ao’

In the W22GeV range the cross-section of deep inelastic
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scattering on proton do(ep+e’ X)/dE’' A}’ is determined with the
help of Rittenberg-Rubinstein parameterization [12,25]. The
slope of the transverse momentum distribution was
experimentally determined in Ref.[24], B=4,4(GeV/c)-2.

In Ref.[26] based on the analysis of experimental data on
inclusive spectra of (anti) neutrinoproduction of charged pions
an expression for the function of fragmentation of nonstrange u
and 4 gquarks in no—mesons was obtained:

o
p" (z) = [0,366(1-2)1'43 + 0,273(1-2)2'49]/z (7

which is in good agreement with experimental  data on the
inclusive electroproduction of 7°-mesons on proton obtained 1in
Ref.[24,27] (see Fig.ll).

The results of calculations in the form of dependence of
the number of events (Nev) on Q2 from 64Cu nucleus at different
energies of the wvirtual photon are shown in Fig.l12. The
simulated events were checked for the "detection"” by the
experimental set-up for the following values of parameters:
energy and angular acceptance of the magnetic spectrometer
AP=110% and AQ=1lmsr, corresponding to the distance of Cerenkov
spectrometer from the physical target LE=20° cm.

To estimate the number of experimentally detected events,
return once again to Fig.(1l-~7). One can estimate, that the
change in transparency of, e.g., 64Cu nucleus with ~5% accuracy
allows not only to find out any discrepancy with the Glauber
mechanism of hadron leptoproduction, but also to draw definite
restrictions on parameters, characterizing the space~-time
picture of this process. To achieve this accuracy for example,
at Q2=0.7GeV2/c2, v~2.5GeV and 122'1010e-/sec , it is necessary

to measure the yield of no-mesons with (3-4)% statistical

14



accuracy with 64Cu and 2D targets (~1000 events for each
target). This implies about 300 hours of running time.

The main sources of background for the process of
inclusive electroproduction of no-mesons are the reactions of
elastic and inelastic production of vector mesons on nuclei,
which have decay channels into no-mesons (indirect no-mesons).
The contribution from the processes of incoherent production of
vector mesons on nuclei was estimated to be £25% for the range
of z variable z>0.5. The contribution from coherent production
of w-mesons on nuclei to the inclusive spectrum of no-mesons is
maximum at Q2~0 (of the order of 10% for both the copper and
carbon nuclei) and decreases with the increase in Qz(Nl% at
Q2=0.5GeV2/c2).

WHe are preparing the measurements of R on 12C, 2751, 64Cu

and 207Pb nuclei in the range of v=(2+4)GeV and
Q2=(0.3+1.5)GeV2/c2 with our experimental set-up, which will
allow us to determine, on the basis of obtained data, the
dependence of nuclear transparency on kinematical variables and
to establish the most adequate viewpoint of space-time

structure of hadron leptoproduction process.

6.CONCLUSIONS

One can see thus, that the parameters of the Yerevan
electron synchrotron and of designed experimental setup would
enable one to «c¢onduct series of investigations from the
thorough study of the effects of nuclear medium on the
mechanisms of virtual photons absorption and quark
hadronization in the processes of deep-inelastic scattering of

electrons.



The experimental set-up under construction is intended to
become a basis for multipurpose complex set-up equipped with
mul tichannel Cerenkov spectrometer and a magnetic spectrometer
for the detection of charged hadrons (second stage of the
arrangement) for simultaneous study of the processes of
electroproduction of both neutral and charged hadrons.

The second stage of the set-up will permit more precise
and detailed investigations of the process of gquark
fragmentation to different mass hadrons, the study of wvirtual
Compton-effect on nucleons (nuclei) and of the c¢oherent and
quasi-elastic production of w-mesons on nuclear target.

It should be noted, however, that some of the mentioned
problems are included in experimental programs of other
electron accelerator both operating and under construction
(SLAC,CEBAF)}. These investigations cover mainly the range of
higher 92 (e.g., the range of Q2 in the PEGASYS project [17] at
SLAC is lGevz/c2<Q2<(10—15)GeV2/c2) for which the methods of
the description of quark fragmentation processes based on QCD
become applicable as 92 increases {which are pooxly
investigated regarding the fragmentation in nuclear medium). On
the other hand, the investigations proposed in the present
cover the range of small and intermediate Q
(0.3GeV2/c2<Q2<1.5GeV2/c2), i.e., the "transition" range, in
which, apparently, on essential change of space-time structure
of hadron electroproduction process occurs. As was shown above,
this change was directly observable in the experiments on
nuclear targets.

Thus, .the experimental investigations planned at the
Yerevan synchrotron and other accelerators are mutuaily
complementary in the study of fundamental properties on nuciear

and subnuclear levels.
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Fig.l.

Fig.2.

Fig.3.

FPig.4.

Fig.5.

Fig.6.

Fig.7.

Figure Captions

Dependence of nuclear transparency R on atomic number
A at aq=0(a): curves 1-v=0, 2-t=1F, 3-t=3F, 4-T=5F,
S-t+w and aq=5mb (b); curves 1-t=0, 2-7=1F, 3-7=5F,
4-T+m. Solid curves-o(t)~t, dashed ones-a(t)~t2.

Dependence of R on 7T(F) for 64Cu nucleus. Curves

l-¢0 =20mb, 2-¢0 =10mb, 3-¢ =5mb, 4-0 =0. Solid
q q q q

curves-o(t)~t, dashed - a(t)~t2.

Dependence of R on oq(mb) for 64Cu nucleus. Curves
1-7=0, 2-7=1F, 3-7=3F, 4-T=10F, 5-T+mw. Solid curves
-o(t)~t, dashed one-a(t)~t2.

Dependence of R on 92 (Gevzjcz) for 64Cu nucleus.
Curves 1-7=0, 2-t=1F, 3-7=3F, 4-7=10F, 5-7t+m. 8Solid
curves-o(t)~t, dashed ones—a(t)~t2.

Dependence of R on the energy of photon v (Gev) for
64Cu nucleus. Curves 1-92=LGeV2/c R z=0.7;
2-Qz=1GeV2/c2, 2=0.5; 3-Qz=1GeV2/c2; z:20.3;
4-0%=0.46ev2/c2, 220.7; 5-0%=0.4GevZ/c?, z:0.3. Solid
Curves-o(t)~t, dashed ones-a(t)~t2.

Dependence of R on the value of z for 64Cu nucleus,
Curves 1-v=3GeV, Qz=0.2GeV2/c2; 2-v=3GeV,
Q=0.4GeV2/c2; 3-v=3GeV, Qz=1GeV2/c2; 4-v=10GeV,
Q=1GeV2/c2; 5-v=100GeV, Qz=1GeV2/c2. Solid curves
-o(t)~t, dashed ones-a(t)Ntz.

Dependence of R on parameter mz (Gevz) for 64Cu
nucleus. Curves 1-v=10GeV, oq=2mb; 2-v=10GeV,

aq=5mb; 3-p=3GeV, oq=2mb; 4-v=3GeV, aq=5mb; 5-v=1GeV,
oq=2mb; 6-v=1GeV, aq=5mb. Solid curves - o(t)~t,

dashed curves - a(t)Nt?



Fig.8.

Fig.9.

Fig.1l0.

Fig.11.

Fig.12.

Kinematical diagram of no-meson electroproduction
Process.

Two-dimensional diagram in (Qz,v) plane for initial
electron of ed + e'nox experiment.

Layout of experimental setup: 1l-quadrupole lenses;
2-vertical deflection magnet SP-137; 3-target;
4-aperture scintillation counters; S-momentum
hodoscope; 6-12-channel total absorption Cerenkov
spectrometer; 7-quantameter; 8~-mul tichannel total
absorption Cerenkov spectrometer; 9-gaseous nitrogen
laser.

The function of nonstrange gquark fragmentation to
7n%-meson - curve 1, curve 2 - the function of direct
fragmentation on nonstrange quark to no-meson.
Experimental points are taken from Ref.[27].
Calculated dependence of the yield Nev on Q2 on 64Cu
nucleus at different energies of virtual photon. for
d=lmm target, Ie=2'1010e-/sec, E=4.5GeV,  z20.5,
AP=110%, AQ=1lmsr, area of Cerenkov spectrometer

Sz=lm2, distance from the target Lz=200cm.
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