BENERAL CHARACTERISTICS

Actuality. The discovery of scale—invariant properties of re-
lativistic nuclear reactions in the early 70-ies initiated in-
tense euperimental and theoretical investigations of processes
with secondary particle production in the kinematical region for-—
bidden (KFR) for scattering on nucleon in rest. According to the
hypothesis on cuemulative effect (CE) [1]1, the inclusive spectra
of particles produced in KFR are universal and are independent of
the geometrical properties of colliding particles, but are due to
local characteristics of nuclear matter. Historically, the dis-
covery of the phenomens of limiting fragmentation and scaling in
deep inelastic eM-scattering preceded the hypotheses on CE  and
nuuclear scaling. Transference af the scaling conceptions into the
field of nuclear reactions has an important peculiarity: as dist-
inct from elementary collisions, when scaling is theoretically
achieved at asymptotic energies, the hypothesis on nuclear LF
assumes scaling already at few GeV energy of incidence. Such fea-—
sibilities of experimental investigations make NLF a unique way
of exploring the fundamental properties of hadronic matter ex-
pressed in the montrivial structure of nuclei. In this respect,
of a spercial importance are the photo- and electronuclear reac—
tions. The advantages of these investigations owe to the essen-
tial character of interaction of electromagnetic radiation with
nuclei: developed theory of QED, relatively "weak interaction
allowing to probe the whole volume of nucleus, etc.

In the middle of the B0-ies, the basic regularities of NS on
different particle beams were experimentally stated, in particu-
lar, in investigations with incident photons with Ey>2 GeV on the
experimental setup "Deuteron" at YerPhl. However, there was no
adequate theoretical explanation of the phenomenon. There arose
numerous models of particle production in KFR based on different
physical conceptions, such as short-range nuclear correlations
3,41, quark bags [35], fluctons [&], final state interactions
[7]1, etc. In virtue of the fact, that there are no unambiguous

approaches to the theoretical understanding of NLF based on




simple inclusive reactions, there arises a necessity in more
detailed and purposeful measurements. In this meaning, the corre—
lation processes in electronuclear reactions stand alone, which
give an additional flexibility to investigations expressed in the
possibility of an independent variation of the energy and 4-
momentum transferred to nucleus.

A majnr program of experimental investigations of nuclear
matter properties at short distances in coincidence processes of
e!ﬁéfrnfragmentation is adopted in YerPhl. The first results on
cumulative proton electroproduction 21 measurements were

Purpose. The main goals of the thesis are:

1. Construction and analysis of operation aof “"Deuteron” and
"Deuteron—-2% setups for investigation of photo- and electrofrag—
mentation of nuclei; simulation of the main systems and physical
data processing; analysis of physical potentialities of setups.

2. Calculation of the quasideuteron mechanism’'s contribution
into cumulative photoproton production using the results from
“Deuteron”.

. Experimental investigation of deuteron photoproduction on
nuclei at E?ax = 4.5 BeV and data analysis.

4. Investigation of the energy spectra of cumulative protaons
in coincidence with scattered electrons measured first on
"Devteron—2" based on calculations according to the short-range
nucleon correlation model (SRNC).

Scientific novelty.

~In the energy range of Ey > 1.2 6eV the first experimental
investigations of the yields of deuteron photoproduction on nuc—
lei at E;°” = 4.5 GeV have been carried ocut. The angular, energy
and A-dependences of the yields of A(y,.,d)X reactions are obtain—
ed. The results are compared with the experimental data on
processes with incident hadrons and predictions of a number of
theoretical models;

~Quantitative estimations of the quasideuteron mechanism’'s
contribution into the total process of cumulative protons phato—
production are obtained;

-The energy spectra of cumulative protons in 'zC(e,e'p)X re-

action are calculated according to the aodel of pair correlations



of SRNC and compared with the data obtained on "Deuteron—-2%.

Practical lUse, The constructed "Deuteron—2" setup can serve
as an experimental basis for long—-term physicskexpériu.nts.

Analysis of the principles of operation of éxpﬂri-ental set-
ups, simulation and calibration as well as physical inforsation
readout and data processing procedures can be used in further en—
periments in YerPhl. )

The experimental data obtained can be used for reaction yield
estimations in experiments on deuteron photoproduction and in
analy?ingvthe mechanism of fast deuteron production on nuclei.

The physi}al potentialities of "Deuteron-2" are analyzed in
model approximation  in investigations of uwrgent problees of
nearest future.

Approval. The basic material of thesis has been reported in
seminars held in YerfPhY, ITEP, JINR, all-Union workshops on
limiting fragmentation of nucliei (Moscow (ITEP)- 1985, 1987:
YerPhI (Nor—Amberd}— 1584, 1986, 19688).

Structure of thesis. The dissertation consists of an
Introduction, two parts with two chapters in each, a Conclusior
and References. The work is presented on 134 pages, including 47
figures, 11 tables and 88 references.

Publicaticns., The main contents of thesis is presented in 10

publications.
CONTENTS OF THESIS

In Introduction is shown the actuality of investigations carri-

ed out, the purpose is forsmulated and the structure and brief
contents of thesis are presented. The first part consisting of
the first two chapters is devoted to the investigations of photo-
nuclear processes. The next two chapters cunp}ise the second part
devoted to the investigations of electronuclear processes.

In Chagter 1 is described the two—arm experimeatal setup
"Deuteron” designed for investigations of inclusive photonuclear
reactions on splid targets. The beam line is described. The main
characteristics of targets used are presented. The secondary par-—

ticles produced in target were detected by a scintillator range


http:p~ysi.al

Adetector (RD) and a magnetic spectrometer (MS) aounted on two se—
parate mobile platforms. The detection angles of both of the arms
can be changed independently within the range from 20° ta 160°
with recpect to the photon beam direction.

The RD is a telescope of five scintillation counters and a
copper radiator of variable thickness. Particles identification
in RD is performed by the (R,dE/dX) sethod. The solid angle is
10 msr. The range of detection of protons and charged pions
ensrgies is 80-290 MeV and 350-133 MeV, respectively.

In MS the particles are identified by a sisultansous ssasure—
ment of their somentum and velocity. The sosentum is ssasured by
charged particles trajectory deflection in wmsagnetic field with
the help of two hodoscopic systems of scintillation counters. The
sorticles velocity is determined by a tise—of-flight esasurseent
3t a length of 4.5 m. The MS maximum solid angle is 1.25 asr, so-
mentum resclution (?M) is 14%. The spectrometer's detecting
system provides a reliable identification of piong., protons and
fetiterans witi: maximus momenta up to 1.9 GeV/c.

A detailed analysis of the principles of particles identifi-
cation is performed, the main characteristics, and the results of
-imulation and calibration of detecting systems of the setup are
117 peented.

Thapter 2 is devoted to the investigations of photonuclear re—

~ctions. The physical data extraction procedure and the sethod of
calculation of correction coefficients are presented at the
beginning of the chapter, also the systematic errors of seasure—
ments are estimated.

Then the qguasideuteron mechanism's (GDM) contribution (B8]
into cumulative proton (CP) photoproduction is considered. It is
stated, that for a better understanding of cusualative particle
production it is necessary to determine the possible contribu—
tions from a number of models. ODM is considered as a simsple me—
chanisa praviding for proton production in KFR. The abtaining of
the ODM contribution is also important, becadase this wmsechaniss,
being trivial in the meaning of understanding of nuclear struc-
ture, however is present in  experimental investigations of CP

rrotoproduction as a physical background. Two ways of disintegra—



tion of quésidﬁutﬁrﬁﬂ aairs with a following proton Pk produc i

in KFR are consisga
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directly hy inciden? photons (a) aﬁd secondary pions (b) produced
in nucleus in primary »A—interaction. The calculations are
carried out for carbon nucleus at E;°x = 4.5 GeV. The vield of
the reaction la) is calculated by the numerical integration of
the cross section over the bremsstrahlung spectrum of prisary
photons and momentum of quasideuteron pairs. The reaction 1b) is
calculated by the Monte-Carlc method according to the classical
intranuclear cascade scheme. The flux of secqndary pions is ob—-
tained using the results of detailed experimental investigations
of the A(r,ni)x reactions [10,11] carried out on "Deuteron®™. The
results of calculations are compared with the experimental yields
of ‘ZC(y,p)X reactions [12] measured by RD. Fig.l1l shows the ona-
sured energy and angular spectra of photoprotons together with
the results of calculations on quasideuteron photospallation. A
conclusion follows, that the contribution of GDM in this case is
~5% at 9P = QOD, Tp = 100 MeV, and becomes negligible with
increasing detection angle and energy of protons. The comparison
of the data from [12] with the results of calculation on the re—-
action 1b) is shown in Fig.2. At proton energies from 80 to
100 MeV the considered mechanism’s contribution into CP produc—
tion can not exceed 25%. For higher energies (2 200 MeV) this
contribution decreases down to (5-10)%.

The first experimental data on deuteron photoproduction on
nuclei in the energy range of E_ > 1.2 6eV are presented in
Chapter 2. The yields of A(y,d)X reactions at E;‘““ = 4.5 BeV mea—
sured by MS of “Deuteron"” are given. The angular and A-
dependences of deuteron yields from C, Al, Cu, Sn, Pb nuclei at
F} = 0.98 6eV/c in the angular range from 30° to 120° and the
enerqy spectra for Al nuclei at Bd = 500 and ?OD in the momentum
range Pd = (0.84-1.25) GeV/c [13] are investigated. )

A detailed analysis of the measured data is carried out. The
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e b ) Fig.1
Proton spectra [12] from
reaction y"c-» pX at

ET = 4.5 Bev
a) energy spectra at

8 =90° (0) and 160°(0)
b) angular spectra at
T = 100 Mev (A) and
287 MeV (O)

, (mb-Sr~t-Bev?)

4

Solid curves — calculations by
the quasideuteron photodisin—
tegration model.

%

Fig. 2
Proton angular spectra (12].
The solid curves (1-6) show
the results of the Monte-Carlo
calculations by the model of
pion absorption by the quasi-
deuterons for proton energies
80 MeV — (®)(1), 100 MeV -
(A¥2), 136 MeV - ([1)(3),
180 MeV - (){(4), 210 Mev -
(7 3(5) and 287 MeV — (O )(6)
Py respectively.




comparison of (y,d) and (y,p) data reveals similarity in the qua-
litative behavior of the invariant spectra of these reactions
(angular and A—-dependences, monen tus spactra). The angular depen—
dences of the ratios of invariant y.l.lﬁ: R = 1' /f for the nuc—
.. lei considered are shown in Fu.&). Arresting 1: thn fact, that
"R hu:rcam with' in:rnning d-te:tion anql-, .and for hwavy nucled: .-
. IKC..dI mity. Thls exper:.mt.ﬂ r-gularity testifin minst di-_

rect mechanises of .cu-ulative dquternn pmtoproductim Jndlld.

in KFR as such -echanis- could serve the 1nc1d¢nt photon Ll’\tﬂflC"j !
tion with multinucleon (23) xntrmuclear correlation with a. fol-
lowing production of a deuteror—spectator. In the case with R > 1
this would mean an excess of correlations with order 23 over the
ones with 22, which makes no éense. The same situation takes
place in hadronic (h,d) processes. Further, the data are compared
‘with the models based on indirect mechanisms of deuteron produc—
tion. These are different modifications of the model of coales—
cence of secondary protons and neutrons produced in interactions
of incident particles within nuclei [14, 4, 13, 16] and secondary
pickup [17] model. The coalescence (xc) and pickup (:ep) coeffici-
ents determined correspondingly from the relations

'pd(p) = pp(p/zi~pn(p/z)-:¢c
(2)
P Ty =L pp(Tﬂ:) + p (Tre) ]"‘,

are tabled versus A, Pd and Od, where £ is nucleon bind.f.nq ener—
gys © i_s invariant yield normalized to the total cross section of
hadronic photoabsorption on nuclei. The experisental depsndences
of coefficients x are closer to the coalescence models predic-
tions [13,16].

The comparison of (y,d) and (h,d) data reveals a great dis—
crepancy in coalescence probability. Thus, in the cusulative re—
gion the relation of =" = (5-10)#7 is valid, while the normalized
yields of cumulative protons are approxisately the same in both
cases. This statement qualitatively agrees to the conception that
unlike hadrons undergoing sultiple interactions in nuclei, the k
photons interact only once. So, in the CP photoproduction mecha—
nism there is a process with a suppressed yield which however is
dominating in cumulative deuteron photoproduction. As such a woe—
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= 4.5 Bev for the nuclei: C - , Al ~ Y, Cu-0, 8 - A Pb-0.



chanise could serve the process ib). In this approach one can
qualitatively expiain the n(A,Od)—dcpendence. and the size of the
deuteron emission region [12] is in consistence with the calcula-—
ted mean free path )‘u > 2.6 F of secondary pions in reaction ib).
In Chaeter 3 is described the two-arm experisental setup
"Deuteron-2" for correlation experiments. The setup allows one to
carry out investigations on either electron e: or photon “p
beams (Fig.4).

Fig.4

The setup weighing more than 60 tons is mounted on a mobile plat—
form able to move at a distance of x 9 m from dne beam to the
other. The electron beam characteristics, especially the time
ones, are analyzed. The beam—line sagnetooptical system is desc-
ribed, and the results of calculations of beam formation are pre—
sented. .

The functioning of the integral range spectroseter (IRS),
i.e. proton detecting arm, is analyzed. The IRS is a scintilla-
tion counter telescope. Particles ar“e identified using the analy-
sis of energy deposition in a 18cm—thick plastic counter. The
spectrometer s energy aéceptance corresponds to the kinetic ener—
gy range from 80 to 200 MaV for protons. The solid angle is
0.1 sr. Employsent of scin(illatinn hodoscopes provides an angu- ‘
lar resolution of $1°. The results of simulation and calibration

of IRS are presented.



The magnetic spectrometer of the sztup is designed for detec-—
tion of cha?ged particles with momentun up to 2.5 GeV/c. The mo—
sentum is determined by ameasuring the particle trajeeﬁories with
the help of a system of seven multiwire proportional chambers.
The n/e rejection system consisting of a gaseous threshold
herenkov counter and a scintillator-lead shower detewctor is des—
cribed. The results of M5 simulation and calibration by measuring
the electron scattering on hydrogen are presented. Chapter 3 is
concluded by the déécription of the detection system of the setup
and the system of physical information readout and processing.

Chaeter 4 is devoted to the investigations of electronuclear
reactions on the setup "Deuteron¥2" designed mainly for investi-

gatrons of nuclear matter properties at short distances using

resses with hadrons in final state. The setup allows to study

{# + np) reactions with nz 1 at different (r aod v, which do not
reruire record enérgy anu space resolutions.‘ It« is shown that
tihwa@ investigations in pr%nciple allaow to study the averaged
sue hear characteristics as well as certain effects in model
approximations connected with the influence of nuclear medium on
bound nucleon characteristics and revealing of strong pair corre-
iations in nuclei.

\ A discussion of the CP energy spectra meausered first in
electroproduction on "Deuteron-2" [9] is made in this chapter.
The  experimental data are compared with the results ot
éalculations. Fig.5 shows the measured invariant enrgy spectra of
CP from the *’C(e,e’p)X reaction at o, = 1209 (O ) and 140°
( A\). The data are obtained by integration of the measured [9]

four—differential craoss section
f = (1/P)d’osdn dE = (UP)H[d‘a/dn dE_dO dE ]dn dE 3
P P P S p e e e o

over the scattered electron variables (G’=(0.1—0.25) Bevﬂ,
»=(0-0.6) BeV) . Fig.5 shows alsoc the calculated curves. The das-
hed curves show the results of calculations including both the
direct and spectator sechanises of electrodisintegration of pair
correlations in rest. The cut-off of the calculated curve in the
region of T’ > 140 MeV for 140° is of a kinematic character: the
corresponding scattered electron spectrum calculated according to

10
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The energy spectra of protons from the 'zC(c,e'p)x [91
reaction. The experimental points relate to 6.9?1200 ( O)» and
140o (/). Solid curves show the total contributions of the pair
correlation model of SRNC (dashed curves) and A-production

{dotted ones).
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the kinematics of pair correlation electrodisintegration is enti-
rely out of the energy acceptance of MS. In the considered SRNC
model the observed CP yield in this proton energy rance should be
explained by the contribution of higher-order correlations
{triple and higher).

Two possible secondary mechanisms of CP  production due to
A-resonance production by virtual photons on Fermi nucleons a;e
also calculated: a) absorption of pion {(the product of decay of
A) by guasideuteron pairs, and b) scattering of resonance as a
whole on nucleon. The dotted curves show the total contribution
of these two processes which is not essential and in the CP ener-—
gy range considered makes (10-25)% for 8.p = 120° and =~15% at
140°. The solid curves show the total CP spectra calculated ac-
cording to the model of pair correlations and A-production. The
curves follow those predicted by the SRNC model which successful-
1y explains the CP production in coincidence with scattered elec-
tron in the experiment considered.

In Conclusion the main results of the thesis are summarized:

1. The two-arm setup "Deuteron—-2" was constructed for inves—
tigations of inclusive photonuclear reactions on solid targets in
= 4.5 GeV. The functioning of the

max

the energy range up to EY
main systems of the setup is simulated and analyzed. The setup is
shown to provide a reliable identification of pions, protons and
deuterons in a wide angular range of particle detection
6 = 20°-160% and momenta:

~-in the range detector: Pp = 0.4-0.8 GeV/c, P" = 0.1-0.25
GeV/c with an accuracy of (1-10)% and within a solid angle of
1072 sr.

-in the magnetic spectrometer: Pn = 0.1-1.3 GeV/c,
PP = 0.6-1.3 6G&V/c, Pd = 0.8-1.3 GeV/c, with a resolution of 14%

at FWHM and within a solid angle of 1.5 sr.

2. The contribution of the quasidéuternn mechanism into the
cumulative proton (CP)} photoproduction is calculated. It is shown
that in the seasured CP yields ’

a) the contribution of gquasideuteron photodisintegration on
2 at E;"“ = 4.5 BeV in the region of p ~ 0.4 GeV/c and 6 = 907
does not exceed 5X. This contribution becomes negligible with in-—

12
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creasing pp and 9 ;

b) the contribution of the mechanism of secondary pion ab-
sorption by quasideuteron pairs in the region of
Pb = (0.4-0.5) GeV/c makes = 20%Z. This contribution decreases
down to (5-10)% with Pp increasing up to 0.7 GeV/c;

3. The yields of deuteron photoproduction on €, Al, Cu, 8n,
Pb nuclei at E:“ = 4,5 GeV have been measured first in the enar-—
gy range of Ey > 1.2 GeV. The angular, energy and A-dependences
of invariant yields of photodeuterons are close to the analogous
ones obtained in reactions with primary hadrons. The comparison
of the experimental data obtained with the predictions of a num—
ber of theoretical models and hadronic data shows that:

a) the most probable mechanism of déuternn photoproduction is
the coalescence mechanism;

b) comparison with hadronic data reveals a significant dis-
crepancy in the cumulative deuterons coalescence probabilities

(n? = (5"10)&{}5 which is believed to be due to coalescence of

aucleons in the process of multiple interactions of primary had-

rons in rsaclei (unlike photons interacting only once).

4. Yhe "Deuteron—2Y setup is constructed for correlation  in-
vestigations in photo- and elschironuclear processes in the nucle—
ar fragmentation region. The main systems of the setup are descr-
ibed, the results of simulation of functioning of the setup and
the results of calibration of its different systems are
presented.

4.1 A large acceptance integral range spectrometer is const-
ructed on the basis of a thick (50x50x18 cm?) scintillation coun-
ter capable to detect protons by the (E,dE/dX) method and with an
energy acceptance from B0 to 200 MeV within a solid angle of
0.12 sr.

4.2 The magnetic spectrometer allows to identify scattered
electrons within a momentum acceptance of AP/P = 4&6% (FWHM > 3 %)
with AQ = 1.25 msr. The n/e rejection system based on a gaseous
threshold Cherenkov counter and a lead-scintillator sandwich
shower detector provides a n/e rejection better than 17 with an
80% efficiency of electron registration at P.S 2.5 GeV/c.

5. An extracted electron beam-line magnetooptical system is



calculatad and constructed. The bean characteristics are
analyzed.

&. The physical potentialities of "Deuteron-2" are analyzed
in sodel approxisation on the exasple of sose urgent problems on
xnv-stxqation of nuclear matter propcrti.l at short d;ltanCli :

7. TM mrgy spm:tra of clectroproductim of ::ullulativ- pro—
tons aeasured fﬁrsg'nn ‘Deuteran~2' at E, = 1.94 GGU for "C are
studied. Calculat#uns accbrdxng to. the pair corru!atian: sodel
with account of the contr;bution of A—pruductian are carrised out.
It is shown that the results of calculations are in a good agree—
msent with the CP spectra seasured at 8;’ = 120° and 1400.

The main contents of the thesis has been presented in the
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NUDUSGL GrenkhCh 2GURCLSUL

308N~ Gd ELLYSMUUPRNPYUSHL HGTQSPRVLNE
ARUORTLUOMORUE UPLIGY 4.5 9id [LGAIPUSE SHMOMSNNU
16850V UULAOUUSULEAP 400 '

Uwnkburfupumpmibp yuqddumd t Lhpwdngpimbhg, hpinarimh gwis  oopmbn-
pm bpint dmotphg, Ylppwpmbhg b gpuwipnimpunh  gwiihe: Uplewmmbpp  ow-
paqpdmd £ 154 wngmgpp tp dpw’ Uhpmwnpoy 27 bipup, 11 ompeewmy & 88
whmb digphpimd qpwmimbogpmb:

Uovwwnwbpp Wnippimd L shqpbmimb Pomnbltpng ¥ Qhyopabbtam]  hpe-
qapdynn wwnndh dhomih PIpmqutinawghuhp Lphogph  Banwgredcmlp: | Ctpjwd
Ew pqwd buyymmmbbiph hadwp mponbtuwd Gpdb-md onindymd ¢Hpnpoks &
«Hpupnli-Z» ewmppuipmpubpbiph  bgmpwgpopmlp,  wyliwesbph  {hppadee
Ppmbp, tpwhg wopphp bobyogbliph dopipmjepdalt & wreblebeniopdel wp-
abpltpp: Phpdwd LU yopdmbt  wpymibpllph  hplwl  gpw qtpobmlpmh
Shabwiws niobph wnwgdwb b Wwitul wpmponwimpghpp: '

Ymninyunhy wpnunbbtph Pommwpmemgdwl peghund  pwiqhglympobmbl
doqbih  Bhpapdwl bmpdwpiblp U yowwopduwd, oquugnpdimyg  «Mhipapnlbs
swppuynpduh Jopdol wpymbpblpp:

Liplmmmgywd Lk E, > 1.2 % whpnypan!  Uppediebpbs  nLpapalbtph
$owvnunwpdmh wowsh’ phupAwpmpmiul nmbtpp E;"'“ = 4.5 Q< pbaponl:
Uwbpodwelmptl dlippnddud b omwgmd wppmipltpp, Yumupboyd  bmdtdm-
wmpmbbtp hlyyte uiqpboimb  hagpebutpm) wowgdwd  myjupbbph,  wjingbe
1 vh 2mpp wbuwipel dnpkikbph Yebfuowbonubpp btin:

Unpbjunht dnnwgnpmipyudp fippadymd b «hpnpnu-2Z»  uwpponapdwb
$pabimiyint hhwmpwygnpmppikbipp mpd  htrunjopmpymliikph  jpm vhondpuht
bmiph hwwnimpnitlttph nemefbwohpdwl phaquitwnod dnnwqw wuymquih bpumnussg
Wp pubh hwlmbpltph [mddmb opplwibtph dqpw:

dhippddud Lk womehy wmbgud GpBb-nul tunhqmb"zt:(e.e' p)X ptujghm-~
jhg wnwsmgud ipaimpymwnpy] wgpoonbbbphp Lhbpgtuihly  wgkgnpbbpp:  @opdwpu-—
puipl lﬁpl}]mhpllhp[! hudtidmmymwd L jupfwnb  qopdognpput bmlgeloghb
imptywghwbkph  dnpljmiht  bondwphp bt hwodh webkme  A-phqoiwbuh
wnmpmgdundp opupfwbuniapimd Shpgpouip:

Unbhmjusenpiul mpyiplipen puunopmigws § nus sjummnakp:
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JEMMPYSIH PASAEN APTYPOBMY

WMCCAENOBAHME $OTO- M JJEKTPOSNEPHNX PEAKIDAMV
B OBJACTH DHEPTIW JIO 4.5 T'2B HA YCTAHOBHE
*[ERTPOH™

Juccepralme COCTOMT W3 BBOISHMA, IBYX YacTod IO IBS TJX3BH B
KaKIof, 3aKJNYEeHMA W CIMCKAa JUTOPATYpH. PacoTa wusaoweHa Ha 134
CTPaHKI[AX MaIMHAIMCHOTO TeKCTa, BKJWYAR 47 DUCYHEKOB, 1T Taomml M
88 HAMMOHOBAHMR IMTUDYSMOR JAUTOPATYDH.

PadoTa NOCBABGH2 UCCJACHOBIHMAM QPATrMOHTAIMM fJep [OPBAYHLMA
(oTORAMM M 3AOKTPOHaMH. TIpMBEIPHN OIMCaHMA CO3MNAHHHX B EpIM axc-
EPUMEHTAXLHEX YCTaHOBOK “JGATpOH™ M "HeRTPOH-2", NPSIHABHAYCHHHX
b 3THX Mccaeziopanua. IpelcTapJcHH 3HAJM3 NPUHIMIE pacoT yCTaHO-
BOK, PO3YJLTATH MOISIMDOBAHMA M KAAMCDOBKM OTISJALHEHWX CUCTON. IIpu-
BEISHN TIPOLBAYPH NOAYUOHMA UM OCPaGOTHM (M3NYSCKMX IBHHHX.

BurnoJHeHRH DacueTH BKA3N3 KBaam'rI:x)HBoi‘o MOX3HM3M2 B IpOLBCC
(OTOOGPA3OBAHMA KYMYJAATMBHNX IMDOTOHOB C HCIIOJILBOBIHMEM OSKCIIBPH-
MOHT2JLHWX JIAHHWX, TIOJYYOHHWX HA YCTAHOBKS “JHTpOH".

TlpssicT2BAGHN DBDBHE B 0CA3CTH € > 1.2 ToB  OKCISDUMOHTAJNLHLS
JaHHHe 110 $OTUOCPa30BAHMK ISATPOHOB HA ANpax IpU E;,"”‘ = 4.5 TaB.
ToApOCHO aHAMM3UPOBAHH TIOAYYSOHHHS DEB3YJBTATH, NPOBSSHH CPAaBHEHUA
C JIaHHWMM, TOJYYOHHNMY C TIODBUYHHMM AfpOHaMM ¥ C  IPOMACKABAHUAMN
PAl2 TEOPOTUYECHUX MOIOJACH.

B MOIBJXLHOM NDHCJMESHUM NPO3HAAUSKDOBAHN (U3MUSCKUS BO3MOX-
HOCTH YCTAHOBKM “"IJIBATPOH-2" B MCCASIOBAHMAX CBOMCTB ANGPHOA MaTe-—
P¥M H3 KODOTKHX DacCTOSHMAX H3 NPUMODS HOKOTODHX aKTYaJbHWX 3anay
CiMkanmed IBPCIBKTHBY .

TIpoaHa MBUPOBAHN SHOPIOTUYOCKMO CIIOKTDH KYMYJATMBHHX IIpOTO-
HOB B DeaKMM “Cle,e’p)X, BIODBHE W3MEDOHEHS B  SJOKTDODOKIDHMM
Ha yCTaHOBKe “IPATPOH-2%. OKCIBPUMSHETAJLHNS J2HHWG CPAaBHMBARTCH C
POSYJbTATAMM pacyeTOB IO MOISJHM IApHHX KOPOTKOIBACTBYOIMX HYKJOH-
HHX KOPPOAAIMA C YUYSTOM 4-0CpPa30BaHMA.

Tlo pea3yJpTaTaM JUCCODTAIlMM ONMYCJMMKOBAHO IBCATHL PacoT.
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