
GENERAL CHARACTERISTICS 

ActUBlity. T~e discovery of scale-invariant properties of re

lA~ivistic n'J~lpar reactions in the early 70-ies initiated in-

investigations of processes 

wi th sEcondary part j,clE' production in the kinematical region for

biddpn (KFR) for srattering on nucleon in rest. According to the 

hypothesis on comulative effect (CE) [1], the incl'_.sive spectra 

of p.;.,rticles produced in KFR are universal and are independent of 

the geometr'icd 1 proper'ties of colI iding particles. rn..,t are due to 

local charBcb?ristics of nuclear matter. Historically, the dis

covery of the phenOfllen? of limit.ing fragmentation and scaling in 

deep inelastic eN-scattering preceded the hypotheses on CE and 

nucleen- scaling. Transference of the scaling conceptions into the 

field of nuclear reactions has an important peculiarity: as dist

inct from elementary collisions, when scaling is theoretically 

achie\/ed at asymptoti c energies, the hypothesis on nuclear LF 

assumes scaling already at few BeV energy of incidence. Such fea

sibilities of e:{perimental investigations make NLF a unique way 

of e:<ploring the fundamental properties of hadronic matter ex

pressed in the nontrivjal structure of nuclei. In this respect, 

of a special importance are the photo- and electronuclear reac

tion~. The artvantages of these investigations owe to the essen

tial character of interaction of electromagnetic radiation with 

nuclei: neveloped theory of OED, relatively 'weak interaction 

allowing to probe the whole volume of nucleus, etc. 

In the middle of t,he aO-ies, the basic regularities of NS on 

different particle beams were experimentally stated, in particu

lar, in investigations with incident photons with Ey>2 SeV on the 

e){perimental setup "Deuteron" at VerPhI. 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 

[3,4], quark bags [5], fluctons [6], final state interactions 

[7], etc. In virtue of the fact, that there are no unambiguous 

approaches to t.he theoretical understanding of NLF based on 
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5imple inclusive reactions, there arises a necessity in more 

dptailed and purposeful .easurements. In this meaning, the corre

lation processes in electronuclear reactions stand alone, which 

give an additional flexibility to investigations e~pressed in the 

possibility of an independent. variation of the energy and 4

mQmentnm transferred to nucleus. 

A majnr program of pxperimental investigations of nuclear 

matt.p ... propert ip.!"o at shot-t distances in coincidence processes of 

el F~troft·agment.ation i5 ",dopted in YerPhI. The first resul t.s on 

Cl.h"nlll",t i ve proton electroproductiC'.... [9] ll\easureftlents were 

Purpoc;e. The main goals of the t~~l$is are: 

1.. CC'nc;trLlction and analysis of operation 0" "Deuteron" and 

"DFuteron-2" setups for investigation of photo- and electrofrag

mentAtion of nuclei; si.ulation of the main systems and physical 

data processing; analysis of physical potentialities of setups. 

2. Calculation of the quasideuteron mechanism's contribution 

tnto culltu~ative photoproton production using the results from 

"Deuteron". 

3. 	Experimental investigation of deuteron photoproduction on 

at EmaKnuclei = 4.5 SeV and data analysis.
r 

4. Investigation of the energy spectra of cumulative protons 

in coincidence with scattered electrons measured first on 

·'De!..lt.eron-2" based on calculations according to the short-range 

nucleon correlation model (SRNC). 

Scientific novelty. 

-In the energy range of Ey > 1.2 BeV the first eMperimental 

investigations of the yields of deuteron photoproduction on nuc

at EmaKlei = 4.5 BeV have been carried out. The angular, enerGY y 
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; 

-Duantitative estimations of the quasideuteron Mechanism'. 

contribution into the total process of cumulative proton. photo

production are obtained; 

-The energy spectra of cumula~ive proton. in 12C(e,e'p)X re

action are calculated according to the model of pair correlations 
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of SRNC and· ca.pared wi th the data obtained on "Deutttron-2". 

Practical ~ The constructed "Deuteron-2" ..tup can ••rve 

as an experi-.ntal basis for long-term physics experi-.nts. 

Analysis of the principles of operation of e~peri.ental set

ups, simulation and calibration as well as physical infor..tion 

,readout and data processing procedures can be uSf'!'d in further e}{

periMents in VerPhT. 

T~ experi.Pntal data obtained can be used for reaction yield 

f*'ti ...;tti.OI'ls in e)(peri.aents on deuteron photoproduction and in 

~n~IY7.tng the mechaniSM o~ fast deuteron production on nuclei. 

The p~ysi.al potentialities of -Deuteron-2" are an8lyzed in 

model apr.lfT'1(iIRation in investigAtions of urgent probl_ of 

n"'c-rest fubJre. 

Auproval. The basic .aterial o~ thesis has been reporbKI in 

seminars held in VerPhl" ITEP, .'JINR9 all--tJnion NDrkshops on 

lifltiting -f'ragftlentation of nuclei (l1oscow (ITEP1- 1985, 1987, 

YerPhI (Nor-Amberd)- 19B4, 1986, 198B). 

Structure of thesis. The dissertation consists 

Introduction, two par-ts with t",o chapters in each~ a Conclu'SiC'lr. 

and References. The work is presented on 134 pages, including 47 

figures, 11 tables and 8B references. 

Publicaticns. The main contents o~ thesis is presented in 10 

publ ications. 

CONTENTS OF THESIS 

In Introduction is shown the actuality of investigations carrf 

ed out, the purpose is fortnulated 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 COMprise the second part 

devoted to the investigations of electronuclear proces.... 

In Chapter 1 is described the two-ar. experi.enfal setup 

"Deuteron" designed for investigations of inclusive photonuclear 

react.ions on solid targets •.The be.. line is described. The main 

characteristics of targets used are presented. The secondary par

ticles produced in target were detected by a scintillator range 
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rl~tec~or (RD) and a magne~ic spec~r~ter (~) .aunted on tNO sa

pdr:lte mobile platforms The de~ec~ion angles of bo~h o'f ~hIt ar_ 

c~n bP chapged independently Nithin ~he range 1'ra. 20° to 160° 

wi ttl r~pec~ ~o thP pho~on bea. direction. 

The RD is a ~ele§rope of fiYe scjntilla~ion roun~.r. and a 

cnppeor .radia~or of variable thickness. Particles identification 

In RD is perforMed by the (R"dE.ldX) ..thad. The solid angle i. 

1() .sr. The range of dptec~ion 0" pro~on<J;l. anrl c:harged pions 

f!'n~rgi P.'S is 90-290 toteV and 50-155 MeV" resPE"ctively. 

Yr. I'IS 1:.... particles are identified by a si.... ltaneaus _sure

ment: of their IIKMIef'lh.!m and velocity. The .....,~UM is _suntd by 

chargPd particl~ ~raj~ctory deflection in ..gne~ic 'field Nith 

U,E' help 0-1' t-..., hodosccpic sys~eMS of scin~illation counters. n. 
.)",....ti.::"lp~ vf.!'locity is deter.ined by a ti..-of-flight _su~t 

'1tt a length '.1" 4.5 a. Thp ..s ,.axialla solid angle is 1.25 _r,. ..

ffttifOt:.UII rt!'s(".1ution ('FWI-I'I) is 14'%.. The sppc~rOlM!'tPr' s detecf'ing 

~yst~ provides a reliable identification of pions. protons and 

'E'Ii·E'"rons Nit:. maxi.... mompnta lip t.o 1.5 6eV/c. 

A de~ailed analysis of the principles 0" par~icl.. i~ti1'i

cation is performed" t.he main characteris~ics" and the results o'f 

-lmu1ation dOd .:aJibr<"t.ion of detecting systa.s 01' the setup are 

iJ,e,s-pntli:'d. 

rt."'r.ter 2 is devoted to the investiga~ion'!:i of photonuclt!Nar r.

~ctions. The physlc~) d~ta extraction procedure and the ..thad of 

~alculatjon of correction coef"icients are presented a~ the 

beginning of the chapter, also the systeaa~ic errors o~ -.asure

men~s are estiMated. 

Then the q,-'<3s',dputeron mechanism's (DDPt) contribution [8J 

int-o cu.....lative p .....oton (CP) photoproduct.ion is considered. It i. 

stated. ~ha~ for a better understanding of cu.ulative particle 

production it is necessary to determine the possible contribu

tions froa a nuaber of models. DOH is considered as a si.ple ___ 

~hanisa providing for proton production in KFR. The obtaining of 

the ~ contribution is also important, becaUse!' this -.chanis., 

hP.ing trivia) in the .eaning of understanding of nuclear .true

tUnE!. hcMever is present in E"xperilliental investigations o~ CP 

1'I"·ot:oproduction as a physica I background. TIIIO Milys of' disintegra



tion of Quasiti8t1'b"n.:ln ~Fli .... s wi'th a following proton Pie produc;:".ti,q)t; 

in KFR are C:Ofl'!'!lio{;?,-,.;,,:, .,; 

a) ,---+ n .. Pic 

Hi
b) r ''I- ..N--+" + 


L-.--. 
 n + "d - n + Pte 

directly by incident photons (a) and secondary pions (b) produc~ 

in nucleus in primary yA-interaction. The calculation. are 

carried out for carbon nucleus at EmQ)( ."" 4.5 GeV. The yield of 
y 

the reaction 1a) is calculated by the numerical integration of 

the cross section over the bremsstrahlung spectrum of priaary 

photons and momentum of quasideuteron pairs. The reaction Ib) is 

calculated by the Monte-Carlo method according to the cla••ical 

intranuclear cascade scheme. The fluK of secondary pions i. ob

tained using the results of detailed experimental investioation@ 
+

of the A(y,n-)X reactions [10,11J carried out on "Deuteron-. Th0 

results of calculations are compared with the experimental yields 

of i2C(y,p)X reactions [12] measured by RD. Fig.1 shows the _a

sure4 energy and angular spectra of photoprotons together "ith 

the results of calculations on quasideuteron photospallation. A 

conclusion follows, that the contribution of GDM in this ca.. is 

~5y' at & 900 
, T 100 MeV, and becomes' negligible "ith 

p p 
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 SO to 

100 MeV the considered mechanism"s contribution into CP produc

tion can not exceed 25Y.. For higher energies (~200 MeV) this 

contribution decreases down to (5-10)Y.. 

The first experimental data on deuteron photoproduction on 

nuclei in the energy range of Ey > 1.2 6eV are presented in 

Chapter 2. The yields of A(y,d)X reactions at EmQ)( = 4.5 GeV mea
y 

sured by MS of "Deuteron" are given. The angular and A-

dependences of deuteron yields from C, AI, Cu, Sn, Pb nuclei at 

P = 0.98 GeV/c in the angular range from 300 to 1200 and the
d 

energy spectra for Al nuclei at &d ., 500 and 900 in the momentum 

range P = (0.84-1.25) GeV/c [13] are investigated.d 
A detailed analysis of the measured data is carried out. The 
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Fig.l 

Proton spectra [12] from 

reaction y 
t2C --:+ pX at 

Em<1X = 4.5 BeV 
y 

a) energy spectra at 

& =90° ( 0 ) and 160° ( 0 ) 
p 

b) angular spectra at 

T= 100 MeV ( Ll ) and 
P 

287 MeV (or 

Solid curves - calculations by 

the quasideuteron photodisin

tegration model. 

Fig. 2 

Proton angular splKtra [12]. 

The solid curves (1-6) .....,.. 

the results D~ t~ ~te-Carlo 

calculations by t ......l o~ 

pion absorption by the q......l-

deuterons for proton anervi
80 I'IItV- (. ) (1),. 100 "-" 

(il)(2), 136 ttIIN - ( 0 )(3), 

180I'teV - ( 0 )(4), 210 f'tIIov 

( V)(5) and 2f17 ttIIN - (0 )(6) 

respectively. 



caaparisan'of (r..d) ..,d (r .. p' daR nlYlNals si.ul.rit.y in ~ qua

liRtivw bllhavior of t_ invari...t spectra of t.... ,...cti....s 

( .....11...... A dltpanct.nc:es........tu. spectra). T_ ........1.r depen

dances of t_ ratios of invari...t .y~.lds R. fd/fp for t_ nuc

le1, a::wt.idenld are sIlc:IM1 in FiO.3a,. Arr_tino .is ~ fad. 

R i~cnta~ .d.th incr...inQ· de~tion....,'I••..-ncI for ....vy nucl.i,.· 

.x~s W1ity. Thi'-!5 experi"'tal·· reQulaf':'it:y t.st::ifi~i -"inoat dj,.~ 
rect _chani_ of ,c:u....lative·d....t.ron:·. pht;t~oducti..an.I~ .. 

in 1CFR as such ._chimisacould ..rwt the. inciderit photon int:erac

tion with .ultinucleon (~3) int....anuclear ·corrr.lation with a fol

IONinO production of a deut.ron-spectator. In the case with R > 1 

this would .ean an excess of correlations with order ~3 over the 

ones with ~, which .akes no .ense. The SaMe situation t.kes 

place in hadronic (h,d) processes. Further, the data are ca.pared 

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, 15, 16J and secondary 

pickup [17] model. The coalescence (xc) and pickup (x ) coeffici
p 

ents determined correspondingly from the relations 

(2) 

are tabled versus A.. P
d 

and &d" where I; is nucleon binding en.r

gy .. p is invariant yield nor.alized to the total cross section of 

hadronic photoabsorption on nuclei. The .xperi....t.l d.pendllncas 

of coefficients _ are closer to the coalescence .ad.ls prediC

tions [15.. 16]. 

The ca.parison of (r..d) ..,d (h.d) d.t. reveAls a greAt dis

crepancy in coalescence probability. Thus. in the cu-...l.tive re

gion the relation' of .h - (5-10)_r is v.lid. while the n~lized c . c 
yields of cu-.alative ~tans aM! approxi_t:ely t_ sa.e in both 

ca.... This st.t...nt qualitatively agrees to the conception that 

W11ike hadrons undergoing ~ltiple interactions in nuclei.. the 

photons interact only once. So. in the CP photoproduction _cha

ni.. there is • process with a suppressed yield which hoNever is 

dominatino in cu.ul.ative deuteron photoproduction. As such a _
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chani.. could ~,.va the process Ib). In t.his approach one can 

qualitatively explain the a(A.&d)-dapendence p and the size of the 

deuteron ..ission region [12] is in consistence with the calcula

ted .san free path ~. ~ 2.6 F of secondary pions in reaction Ib). 

In Chapter 3 is described the two-arm experi..ntal setup 

-Dauteron-21t ,for correlation exparilaellts. The setup aiiOWlii one to 

e ..,carry out investiQations on either electron or photon 

be... (Fig.4). 

Fig.4 

The setup ....ighing .,re than 60 tons is .aunted on a .,bile plat

for. able to .ave at a distance of ~ 9 m free dna ~ to t~ 

other. The electron be.uI characteristics" ..pecially 'the ti_ 

ones" are analyzed. The beaM-line ..gnetooptical syst._ is desc

ribed. and the results of calculations of be.- foraation are pre

sented. 

The functioning of the integral range spectra..ter (IRS). 

i.e. prot.on detecting ar_. is analyzed. The IRS is a scintilla

tion counter telescope. Particles ar~ identified using t.he analy

sis of energy deposition in a 18c.-thick pl.stic counter. The 

spectra.eter·s energy acceptance corresponds to the ki~tic'ener~ 

gy range frOID SO to 200 I'IaV for protons. The solid angle is 

0.1 sr. E_ploy..nt of scintillation hDdoacopes provi~ an angu

lar resolution of ±1°. The results of si.ulatian and calibration 

of IRS are presented. 
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fhe magnetic spectrolMtter of the SQ't.up is d@!',igned "for detec

tion 0" charged particles ~ith ~tuD up to 20S BeV/c. The aD

mentum is determined by measuring the particle trajectories with 
<

the help of a system of seven multi"ire proportional chambers. 

The nle rejection system consisting of a gaseous threshold 

Che..-enkov counter and a scintillator-lead shcMtoJer det.ctor is des

cribeda The results of HS simulation and calibration by ..asuring 

the electron scatte..-ing on hydrogen are presented. Chapter 3 is 

concluded by the de~cription of the detection system of the setup 

and the system of physical information readout and processing. 

Chapter 4 is devoted to the investigations of electronuclear 

('eac:tions on the setup "Deuteron-2" designed mainly for investi

q ..1Llons of nuclear matter properties at short distances using 

. \,rpsses with hadrons in final state. The setup allows to study 

(p. np) reactions with n,~ 1 at different 0 2 aod v, which do not 

ilO:'~~oire record energy anu space resolutions. It~ is shown that 

(.1)""'1'& investigations in fjr~.nciple alIa" to study the averaged 

!~ear characteristics as well as certain effects in model 

dlpproximations connected with the influence of n.uclear medium on 

bound nucleon characteristics and revealing of stronQ pair corre

lations in nuclei. 

A discussion of the CP energy spectra meausered first in 

electroproduction on "Deuteron-2" [9] is made in this chapter. 

~" experimental data are compared with the results of 

calculations. Fig.5 shows the measured invariant enrgy spectra of 

CP from the uc(e,e' p}X reaction at ~ = 1200 
(O) and 1400 

.p
( 6 ). The data are obtained by integration of the measured [9) 

four-differential cross section 

f = (1/P)d
z
O'/dO dE = (l/P)JJ(d

4 
0'/dO dE dO dE )dO dE (3)

p pp . pp •••• 

over the scattered electron variables (Oza(0.l-o.25) aeyZ" 
v=(0-0.6) BeV) • Fig.5 shows also the. calculated curves. The das

hed curves show the results of calculations including both the 

dir.ct and spectator ..chanisas of electrodisintegration of pair 

correlations in rest. The,cut-off of the calcul.ted CUrve in the 

region of Tp =- 160 ..., for 1400 is of a kin...tic c ..... r.ct.rl the 

corresponding sc:atbered electron spectru. calcul.t~ accDrding to 
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Fig. 5 

The energy spectra of protons from the uC(e,e'p)X [9] 

reaction. The experi-.ntal points relate to 9 =120
0 0) and 

ep.. 

1400 
(11). Solid curves shaw the total contributions of the pai.r 

correlation model of SRNC (dashed 'curvlHl) and I.-production 

(dotted ones). 
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the kinematics of pair correlation electrodisintegration is enti 

rely out of the energy acceptance of ~. In the considered SRNC 

model the observed CP yield in this proton energy range should be 

explained by the conlf-tbution of higher-order correlations 

(triple and higher). 

Two possible secondary mechanisms of CP production due to 

~-resonance production by virtual photons on Fermi nucleons are 

also calculated: a) absorption of pion (the product of decay of 

~) by quasideuteron 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 &.p and ::K1S'X. at 

1400 
• The solid curves show the total CPspectra calculated ac

cording to the .adel of pair correlations and ~-production. The 

curves follow those predicted by the SRNC model which successful

ly 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 tMO-arm setup "Deuteron-2" was constructed for inves

tigations of inclusive photonuclear reactions on sol1d targets in 

the energy range up to Ema~ = 4.5 GeV. The functioning of the 
y 

main systems 01 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 

8 = 200 -1600 and momenta: 

-in the range detector: Pp = 0.4-0.8 GeV/c" P = 0.1-0.25 n 
GeV/c wi.th an accuracy of (1-10)'X. and wi thin a solid angle of 

10-2 sr. 

-in the magnetic spectrometer: P = 0.1-1~3 GeV/c"n 
Pp = 0.6-1.3 GeV/c, P = 0.8-1.3 GeV/c, with a resolution of 14'X.d 

at FWHM and within a solid angle of 1.5 sr. 


2. The cont.ribution of the quasideuteron ..chanism into the 

cumulative proton (CP) photoproduction is calculated. It is shown 

that in the IMY.SUred CP yields 

a) the contribution of quasideuteron photodisintegration on 

f.ZC at ~ = 4.5 GeV in t.he region of p ::w: 0.4 BeV/c and & .. 900 

y 
does not exceed 5%. This contribution beca.es negligible with in~ 
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creasing Pp and &p; 

b) the contribution of the .echanis. of secondary pion ab

sorption by quasideuteron pairs in the region of 

P, (0.4-0.5) SeV/c makes ~ 207.. This contribution decreases 
p 

down to (5-10)7. with Pp increasing up to 0.7 SeV/c; 

3. The yields of deuteron photoproduction on C, AI, Cu, Sn, 

Pb nuclei at EmGX ~ 4.5 SeV have been measured first in the _ner
y 

gy range of Ey > 1.2 SeV. 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 nu.

ber of theoretical models and hadronic data shows that: 

a) the most probable mechanism of deuteron photoproduction is 

the coalescence mechanism; 

b) compc;rison with hadronic data reveals a significant dis

crepancy in the cumulative deuterons cOdlescence probdbilities 

(~h = (5--10)JtY ) which is believelito be due to coalescence of 
c. c 

nucleon!E in {':he process of mul tiple :i.nt,eractior;s of primary had

rona in ourlei (unlike photons interacting only oncel • 

..:~" "Oiauteron-2" setup ,il.'i:> CJ:lIH:itructed -feu" correlation in

vesttga.t,iuns in photo-" and (~lt.'!ctronur:}(iH;lr' pn.)c~sses in the nucle

ar fragmentation region. The main s-ystems of thlti. setup are descr

ibed, the results of simula,tion 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 80 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 = 4b7. (FWHM ~ 3 7.) 

with An = 1.25 msr. The n/e rejection syste. based on a gaseous 

threshold Cherenkov counter and a lead-scintillator sandwich 

shower detector provides a n/e rejection better than 17. with an 

B07. efficiency of electron registration at p.s 2.5 SaV/c. 

5. An extracted electron beam-line magnetooptical system i. 



calcul.tact .....t can.tructact. T... c ......... c .....i.tics ..... 

an.lyZlld. 

6. n.. phy.ical pat:.ntialitiltS of • ......bIran-2· ..... analyz" 

in ....1 APPraxi..tic:w. c:w. t... .xa.pl. of __ u...gtlftt prabl_ c:w. 

investiG.tion of nucl........t ..... praptlrti_ at short distanClttl. 

,7. T"~r:g~ .pe~:tr.of .I.t:t:~p...oduction of ,aMlUlativtt pro

,t:c:w.• .ie.SU~f~rs~~' ··Deut~...ao~~~ i1lt: E...· 1.94 't;.N'f';'r ~C ....it 
studied.·, CalcuIA't~an~iacc~rit~-:'Ig ~. tt. . pai... coljntl.tians .ad.l 
.dth account 0:' .thecant"'ibuticin of A-pradue:::tian ~;.... ca......i .. out. 

It is shown that the ...esultsof calcul.tians A.... in • goad .U..... 

...,t ...i th the cpo spect.... lleasu...1td .t &.., - 1200 and 1400 
• 

The 	main contents of the thesis has been ·p...esented in the 

following publications: 

1. 	 Alanakyan K.V., Amaryan M.J., Demi ...chyan R.A. et al.Setup for 
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IfCC'JJFJlOBAlBfE ®TO- If alJEKTPORllEPIDiX PEAK.II.Mll 
B 061JACllf JHEPI"IA: nO 4.5 TaB BA 7CTAHOBKE 

OM.llEltTPO'fr" 

Jb,tccepralllfft COCTOHT H3 BBemmm, .nsYI qaCTeA no,llB8 r JlaBW B 

KaIUlO'l, 8aK.lJ.)~H1IJI 11 'CIMCKa JlHTapaTYJ:II. Pa60Ta H3Jf.01I(eHa Ha 134 

CTpBH:lIIU8X MallIBHamICHOrO TaKCTa, BKJOOqafl 47 pHCYBKOB. II Ta6.DnJ; H 

88 HaMMeHOBaHd: I.lIt1'M1lYSMO:A: .AHT9pa1'Yp11. 

Pa60Ta nOCBHflt6Ba HCCJIe.D:OBaHIILRM clJpaI1lleHTaI.UIIH ,RJlep nepswmwn 
Il>OTOHaMH H 3JSK'I1lOHaMM. TIpMBemHhl OIlHcamm Coa.D:aHHhlX B EpIMf 3KC

napMMaHTB.lhHWX YCTaHoBOK "JlaittpOH" H ")leiTpOH-2", I1p9.D:HaaHaqeBmlX 

).UbI 3THX'. HCCA9J{OBaHHi. TI}:X:lJ1CT8BJIeHbl aHaJ1H3 IIpHHllHIIa pa60T yCTaHO

BOK, ~aY.!hT8TY MO,n9.DpOBaHKR H .Ka.1IltI:SPOBKH OT,llUbHhlX CHCTeM. IIpM
OO,neHLI npo~.n.vp.! I1OJIY'lI9HH.R H 06pa60TKH tlJH3W1SCKJa .D:aHmlX. 

BbinOJIHeHbl paClieTLI BKJIaJ{8 KBaa~$HHoro MexaHM3Ma B npo~cc 

1lKIT006pa30BalDlfl KYMYJI.fI'I"HBBJJIX npoTOHOB C JilcnO.lb3OBaH1f8M 3KCIJBpII

MeHTaJIbHhlX J{aHHIiX. llOJ!YllSHmlX Ha YCTaHOBKe ..JlalttPC)H- • 
IIpaJ{CTaB.l9BW mpBble B 06JIaCTH Ey > 1.2 faB aKCI19pHMeHTaJIhHhlS 

.naHBYS no ~paaoBaIOO) mittpOHoB Ha fUQ.J8X IIpH E;ax = 4.5 faB. 

TIO.IJP06HO aH8.D!3H:pOBaHhl nOJ1Yqs~s paaY.JIbTaThI, npoOOmHbl cpaBHsmm 

C J{aHHbIMH, nOJIYlISHHhlMH C nepBWffihlMH 8.n;poHaMH H C n:,t:e.D:CKaaaHHfIMH 

pfU{a TaopeTJ,{qeCKHX MO,neJIeA. 

B MO,JtUhHOM ~HHH npo8HaJ.IH3HpOBaHhl 4JHBWlSCKHe B03MOII

HOCTH YCT8HOBKH "JlelITpOH-2" B HCC~.D:Osammx CBOACTB R,ItepHOA MaTe

pm! Ha KOpoTKHX paCCTOmnmx Ha IIpHMepa HeKOTOpdX aKTYaJIhHhlX aa.naq 

6JIHlKaamag nepCIlBKI'HBbI. 

IIpoaHaJJM3HpoBaHhl aHSpreTHllSCIQlIe CIIeICTIJd KYMYJIRTHBHLlX IlpOTO-

HOB B paaKUJ,fiII IZc ( ell e p) X, BnepBltS H3MepaHHhlS B 3J1eKTpOpoHUteHHH# 

Ha YCTaHOBKe "')laATpoH-2". 3KcnepMMaHT8.JIbHhIS .D:aBmlS CpaBHBBalYl"'C.fI C 

p9aYJIbTaTarm pacqeTOB no MOJ{8JD4 napRWx KOpoTKOm'l:CTBJI)IIl.HX IfYKJIOH

HhlX KOpp9JI.AllHA C yqaTOM A-06pa30BaHH.R. 

TIo paaY.JIbTaTaM ,n;HCC8pTaI.UIIH OnytSJnncosaBO ):l9CJITb pac1OT. 
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