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GENERAL CHARACTERISTICS 

Actuality. The discovery of scale-invariant properties of re-

lativistic nuclear reactions in the early 70-ies 

tense experimental and theoretical investigations 

initiated in­

of processes 

with secondary particle production in the kinematical region for­

bidden (KFR) for scattering on nucleon in rest. According to the 

hypothesis on cumulative effect (CE) [1], the inclusiv• 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 phenomena of limiting fragmentation and scaling in 

deep inelastic eN-scattering preceded the hypotheses on CE and 

nuclear scaling. Transference of the scaling conception~ into the 

field of nuclear reactions has an important peculiarity: as dist­

inct from elementary colli•ions , when scaling is theoretically 

achieved at asymptotic energies, the hypothesis on nuclear LF 

assumes scaling already at few GeV energ y of incidence. Such fea ­

sibilitie~f experimental investigations make NLF a unique way 

of exploring the fundamental properties of hadronic matter ex­

pressed in the nontrivial structure of nuclei. In this re•pect, 

of a special importance are the photo- and electronucl•ar reac­

tions. The advantages of the•• investigations owe to the essen­

tial character of interaction of electrDlllagnetic radiation with 

nuclei: developed theory of OED, relatively "weak interaction 

allowing to probe the whole volum• of nucleus, etc. 

In the middle of the BO-ies, the basic regularities of NS on 

differ&>nt particle beams .,..re experimentally stated, in particu­

lar. in iovestioations •ith incident photons with Er>2 6eV on the 

experimental setup •o.uteron• at YerPhl. However, there was no 

adequate theoretical •xplanation of the phenomenon. Ther• arose 

nuaerous mod•ls of particle production in KFR based on diff•rent 

physical conception•, such as short-ranQe nuclear correlations 

(3.4], quark bags [~], fluctons [6], final state interactions 

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

approaches to the theor•tical understanding of l'LF based on 
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si rnpie inclusive reactions, ther• ari~es a nece§sity in more 

deta iled and purposeful ••asurem.nts. In this • eaning, the corre­

ation processes in electronuclear reactions stand alone, which 

give an additional fl ~'. ibility to investigations ex pregsed in the 

rn~cihllity nf an independent- vari~tian of the energy and 4-

mc1mi=-11h1m tJ'"a.n'-.fPrr-Pd to nu r lPltS. 

A :T-ajrr prciur~m nf P'X per imental investigations of nuLlear 

mMttp...- prope-rti.P~ r\t short di.stances in coincidence proces5es 

eJFr.trnf,a<Jment.atinn ts -"dopted in YerPhI. The first result,. 

r 1 ,,l\lt l ~t ~ v~ prrlt'"ln el p c-troproduct i.e..,, [q] mea~urements 

P1..-pose. Th<> main goals of the t!-·~'!'i!< ares 

of 

on 

4ttllt!re 

1. ro,,~tr-ticti.on and analysis of operation o1 "Deuteron" and 

"nPtoteron-2" setups for i nvestigation of photo- and electrofrag­

ir·ent,.t ion of nuclei; simulation of the main system'5 and physical 

clc>ta processing; a n alysis of physical potenti a lities of setups. 

2. Calculation of the quasideuteron mechani"m·s contribution 

into cumu~ative photoproton production u sin g t he results fro• 

"Deuteron". 

nuclei 

Experimental investigation of deuteron photoproduction on 

at Em~x = 4.5 GeV and data analysis. 
r 

4. Investigation of the energy spectra of cu•ulativa protons 

in co i n cidence with scattered electrons measured first on 

"De l•teron-2" based on calculations according to 

nucleon correlation model (SRNC). 

the short-rang• 

Scientific novelty. 

- Jn the energy range of Er > 1.2 S.V the first eMperitM1ntal 

investigations of the yields of deuteron photoproduction on nuc­

lei at EmQ)( = 4.5 GeV have been carried out. The angular, --rey 
y 

and A-dependences of the yields of A(y,d)X re•ction• ar• obtai~-

ed. The results are c0111pared with th• eKp&ri..ntal det• an 

processes with incident hadron• and predictions of 

theoretical models; 

a nullber of 

-lluantitativ• e!Jti .. tions of the quasideuteron mec....,,i .. ·• 

contribution into th• total process of cu111Ulative probln• ptm-O- · 

production are obtained; 
-The ener9y spectra ~f cu.ulative protons in '

2
C(e,e•p)X re-

action are calculated according to the Modl!!l of pair correlation• 

:?. 

""' 

of SRNC and co•pared w:>.th the d.r.ta obtained on "Deuteron-2". 

Prac;tical ~ The constructed •o.uteron-2" setup can serv., 

as an experimental basis for l on9-ter• 12hysics l!!>:perilftents. 

Analysis of the principles of operation of experimental set-

ups , simvlation and calibration as well as physical inform~ tion 

readout and data processing procedures can be usPd in further eY.­

peri ments in YerPhT . 

The e>:perimenta! data obtained can be used for reaction yield 

e~tim~ ti ons in e~periments on deuteron photoproduction and 

... _,nri l y 7 i.ng the mechard sm o"f fast. deut.eron product ion on nuclei. 

The ph:- s i·- a l potentialities of "Deute•-on-2" ar·e ani.lyzed 

model app rn -< i.mation in invest iQc=.tionG of urgent probleeA 

nPeu-es1. future .. 

Avproval. The bas; c material ryf the•i>i has been reported 

in 

in 

·of 

in 

setainars held in VerPhI,. JT~P, JJNR, all-Union workshops on 

1 i 11)i t.ing ~ragmen ta:t iCln of nuclei (Moscow (!TEP)- 1985, 1987; 

YerPhl (Nor- Amberd)- 1984, 1986, 1988). 

Structure of thesis. The dissertation consists of an 

Introduction, two parts with two c hapter5 in each, a Concluf51or. 

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

figures, 11 tables and 88 referenc es. 

Publications. The main cont.,nts of thesis is presented in 

publ.irations. 

CONTENTS OF THESIS 

47 

10 

In Introduction is shown the actuality of investigations carri-

ed out, th9 purpo5e is for•ulated and the structure and brief 

contents of thesis are prl!!sented. 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 electronucl&ar processes. 

In Chapter 1 is descri.bed the two-arm experimental setup 

"Deuteron" designed for investigations of inclusive photonucl@ar 

reactions on solid targets . . The beam line is described. The ~ain 

characteristics of targets used are presented. The secondary par­

ticles produced in target were detected by a scintillator range 
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d~tector (RD) and a magnetic spectrometer (115) •ounted on two se­

parate mobile platforms. The detection angles of both of th• arms 

can be changed independently within the rdnge from 20° to 160° 

with respect to the photon beam dirertion 

The RD is a telescope of five scintillation c-ounters and a 

copper radiHtor of variable thickn•ss. Particles identification 

in RD is performerl by the (R,dE/dX) method. The solid angle is 

10 m;,r. The range of detection of protons and chart;ied pions 

energies is 80-290 MeV and S0-155 MeV, respectively. 

Jn MS the particles are identified by a simultaneous ~easure­

ment of their momentum and velocity. The momentum is measured by 

charged particles traj<>ctory deflection in magnetic field Nith 

the help of two hodoscopic systems of scintillation counters. The 

particles velocity is determined by a time-of-flig ht measurement 

at a length of 4.S m. The MS •aximum solid ang l e is 1.25 msr, mo­

mentum resolution <'f-WHM) is 14%. The spectrometer's detecting 

~ystem provides a reli a ble ident1ficMtion of pions, p r o tons a n d 

r.leuteron s wi t h maximum momenta u p t o 1. S GeV/c. 

A detailed anal ysis of the pr inci ples of par ti c l es i dentif i ­

cat i on i s performed, the main c harac teristics, a nd t he results o f 

~.i mula t ion a n d c alibration of dete c ting sys tems of t he setup are 

pr e sen ted .. 

Chapte r 2 is devoted t o the investiga tions of photo n u clear r e ­

actions . The physical d a t a e xt r a c tion pr ocedure a nd t he me t hod o f 

ca l cul a t ion o f correctio n coef ficients are p resen ted at t he 

beg i nning of the chapter, also t he s ystematic errors of measure­

ments are estimated. 

Then the quasideuteron me chani s m's (QOM) contribution [8 ] 

into cumulative _proton (CP) photoproduction is consi d e r e d. It is 

stated, that for a better understand ing of c umulative parti c le 

production it is necessar y to determine the possible contribu­

tions fro• a number of mode ls. QOM is c onsidered as a s imple me­

chan i sm p r oviding for proton produ c tion in KFR. The obtainin g) of 

the QOM contribution is also i mpor tant, because this mec hanis•, 

being trivial in the meaning of u nderstanding of nuclear s truc­

t ure, however is present i n ex perimental investigations of CP 

photoproduction as a physi ca l background . Two ways of disin t et;ira-

4 
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tion of quasideuteron pairs with a following proton P production 
. k 

in KFR are considered: 

a) 

b) 

r + .. d --+ n + pk 

r + .. N--+ n + 
L-_. 

(1) 

n + .. d - n +pk 

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

in nucleus in primary yA-interaction. The calculation• •~ 

carried out for carbon nucleus at E.....,. : 4.5 6eV. The yield of r 
the reaction la) is calculated by the numerical integration of 

the cross section over the bre111sstrahlung spectrum of pri .. ry 

photons and momentwn of quasideuteron pairs. The reaction lb) J.s 

calculated by the l'lonte-Carlo method according to the classical 

intranuclear cascade sche111e. The fluK of secondary pions is ob- · 

tained using the results of detailed experilll@fltal investioatians 
+ 

of the A(y,n-)X reactions [10,11] carried out on •neuteron•. Tt. 

results of calculations are ca.pared with the eKperiftMHltal yields 

of •2c:cy,p)X reactions [12] measured by RD. Fig.1 slloo5 the -­

guretl enert;iy and angular spectra of photoprotons togett.r •ith 

the results of calculations on quasideuteron photospallation. A 
conclu9ion fol lDW1i 0 that the contribution of m>l'I in this c- is 

""5'% at & = 90°, T ~ 100 l'leV, and becomes· neglit;iible •ith 
p p 

increasint;i detection angle and energy of protons. The compari.an 

of the data from [12] with the results of caleulation on the r-.-

action lb) is sh00«1 in Fig.2. At proton enerl;jies froai 90 to 

100 l'leV ·the considered mechaniS111's contribution into CP produc­

tion can not eKceed 25'%. For higher energies ("' 200 l'leV) this 

contribution decreases down to (S-10)7.. 

The first experi111ental data on deuteron photoproduction on 

nuclei in the enert;iy range of Er > 1.2 6eV are pr~ted in 

Chapter 2. The yields of A(y,d)X reactions at E"""' - 4.5 GeV ... a-
y 

sured by MS of •neut:eron• are given. The angular and A-

dependences of deuteron .yields free C, Al, Cu, Sn, Pb nuclei at· 

Pd = 0.98 6eV/c in the angular range from 30° to 120° and tt. 
. 0 0 

energy spectra for Al nuclei at &d • ~ and 90 in the _,_,tu. 

rant;ie Pd - (0.84-1.25) S.V/c [13] are investigated. 

A detailed analysis of the measured data is carried out. The 
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Fig.1 

Proton spectra [12) from 

reaction r'2 c __.,. pX at 

Emax = 4.5 GeV 
y 

a) energy spectra at 

& =90° ( 0 ) and 160° ( O ) 
p 

b) angular spectra a t 

T = 100 MeV ( 6 ) and 
p 

287 MeV ( 0 )" 

Solid curves - calcula t i ons by 

the quasideute ron photodisi n ­

t egra t ion model . 

Fig. 2 

Proton angular spectra [ 12] • 

The solid c u rves ( 1- 6) show 

the results o f the Monte-Car lo 

ca l culation s by the model of 

p i on absorption by the quasi ­

deu terons f o r proton energies 

BO MeV - ( e ) ( 1) , 100 Me V -

( L1 ) (2), 136 MeV - ( 0 )( 3 ) , 

180 MeV - ( 0 ) ( 4) , 2 10 Mev -

( V )(5 ) a nd 287 Me V - ( 0 )(6) 

respectively . 

~ 

c..ompdris;.on 

li ~ ativ<:> l>e 

,.> 

invmar .. •nt 

vcnl 

pect 

imilarity in 

of th.,.s• 

(a ;gu l ar .. ind n<.es, momentum SK!ctra). The a ngul 1r de 

dences C"~ tlte r.itiL -. of inv;ariant yie l<ls R = f d/ f P f or the 

l e L con~idererl are h-.wn i n Fig.3a). Arresting is the fac t, 

n 

that 

R .ncrr·a s Ps with in .. r•~asing detection mgle, and for heavy nuclei 

exceeds unity. Thi s e,,pcrimenta1 regularity testifies against di-

rect mecl'anisms of,, mul a tive '~uteron photoproduction. Indeed , 

in KFR as such mecha nis m could serve the incident photon interac­

tion with multinucl e on (~3) in t ranuclear correlation with a fol ­

lowing ,roduction o ' a deuterotr-spectat:ar·. In the case with R > 1 

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

ones with ~2, which makes no sense. 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 o f coales­

cence of secondary protons and neutrons produc ed i n inte r a ctions 

of incident particles within nuclei [14, 4, 15, 16] a n d s econdary 

pickup [17] model. The coalescence (~C) and pickup (~P) coef f ici~ 

ents determined correspondingly from t he r e l ations 

pd(p) pp (p/2 l · p ,., ( p/2 l · ~c 

(2) 

pd( T) [ p (T+c ) + p ( T+c ) ] -~ 
p n p 

are tabled versus A, Pd and &d, where c is nuc l eon binding ener--

gy, pis i nvariant yield normal i zed to the total cross s e c t ion of 

hadronic photoabsorption on nuc l ei. The experimental dependences 

of c o e f f icients ~ are c l oser t o the coalescence model s predic­

tions [15,16). 

The compa rison of (y, d ) a nd (h,d ) data reveal s a great dis­

crepancy in coa l escence probabi l ity . Thus , i n the cumulative re­

gion the rel a t i on o f x h = (5-lO)~y is valid, while the normalized 
c c 

yields of cumu l a tive protons are approwimately the same in bo th 

cases. This statement qualitatively agrees t o the con ception t ha t 

u nl ike ha d r ons undergo i n g multiple in t e ractions in nuclei, t he 

photons interac t on l y o nce. So, in t he CP photoproduc t ion mecha­

ni s m there is a process wi th a suppressed yield which however is 

d ominating in cumu lative de u teron photopr o duction . As such ~ me-
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chanis• could r\'Gt t:he process lb). In t:his approach one can 

qualit:at:iv~ly exp•~in t:he ~(A ,&d )-dependence, and t:he size of t:he 

deut:ernn .. ission region [12] is in consist:ence wit:h t:he calcula­

t:ed .. an free pat:h Xn ~ 2.6 F of secondary pions in react:ion lb) • 

In Chapt:er 3 is described the two-arm experilllt!nt:al set:up 

•oeut:eron-2• for correlation experiments. The set:up allows one t:o 

carry out investigations on either elect:ron 

beams (Fig.4). 
e .. or 

't! I! 
~~ 

~ 

,,*'~ , ,/ ~ y ~>®®t~~" ~ 

phot:on 

;;t - -_./ ~ ' "-lJ 

-~ .;:, - /pl 
"'' 0:7 - ty <:.-::- ·--115-;;.._, 

....... . ~ 
' • 'Q · .·: ''°'. - , .. ;! §,, . 

Fig.4 

•y• 

The set:up weighing more than 60 t6ns is mounted on a mobile plat:­

form able to move at a distance of ~ 9 m from <1ne beam to t:he 

other. The electron beam characteristics, especially the time 

ones, are analyzed. The beam-line magnet:ooptical system is desc­

ribed, and the results of calculations of beam formation are pre­
sented. 

The functioning of the integral range spectrometer (IRS) , 

i.e. proton detecting arm, is analyzed. The IRS is a scintilla­

tion counter telescope. Particles art identified using the analy­

sis of energy deposition in a 18cm-thick plastic counter. The 

spectrometer's energy acceptance corresponds to the kinetic ener­

gy range from 80 to 200 MeV for protons. The solid angle is 

0.1 sr. Employment of scintillation hodoscopes provides an angu­

lar resolution of ~1°. The results of simulation and calibration 
of IRS are presented. 
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The • agnetic spectr01Mtter o f t he s•tup i s d•signed for detec­

tion of char ged particles with nocuaentu• up to 2.5 GeV/c . The • o­

mentu• i s determined by measuring the parti cle traj e c tories with 

the he lp of a system o f s even multiwire proportional chambers . 

he n/e rej e ction system consisting o f a gaseous thrr.;hold 

Cherenkov counter and a scintillator-lead shower det•ctor is des­

c ribed. The r esults o f MS simulation and calibra tion by •easuring 

the ele c tron s cattering on hydrogen are presented. Chapter 3 is 

concluded by the description of the detection system of the setup 

and the s ystem of physical informati on r eadout and processing. 

Chapter 4 is devoted to the invest igations of electronuclear 

r-eactions on t he s etup "Deut eron-2" designed mainly for investi­

gat i ons o f nuclear matter p roperties at short distances using 

µ r-ocesses with hadron s in f i n a l s tate. The setup a llows to study 

( P,e'np) reactions with n ~ 1 at di f ferent Q
2 

and v, whi ch do not 

r e qu i r e reco rd energy a n u s pace resolutions . It is shown that 

these investiga tion s i n p r-incip l e a llow to study t he ave r aged 

nucl ear c haracteristics as wel l as certain ef f ects in model 

dpp r oximations connecte d wi th t he inf l uence of nuclear med ium on 

bound n ucleon c hara c teristics and revealing of strong pa ir corr e ­

l ations in nuclei . 
A discussion of the CP ene rgy spectr a meausered f irst i n 

electroproduction on "Deuteron- 2" [ 9 ) is made i n th i s c hapt er. 

The experimental data are compared wi t h the results of 

cal culations. Fig.5 shows the meas ured i nvariant enrgy spectra of 

CP from the 12C(e,e' p)X reaction at t> = 120° ( 0 ) and 140° 
ep 

( 6. ). The data are obtained by integrat ion of the measur ed [9) 

f ou r-differential cross section 

f : (1/P)d2 u/d0 dE = (1/P)JJ(d'utdO dE dO dE )do dE 
P PP p p •e •• 

(3) 

o ver the scattered electron variables (0
2
=(0.1-0.25) Gev2. 

v=(0-0.b) SeV) • Fig.5 shows also the calculated curves. The das­

hed curves show the results of calculations including both the 

direct and spectator mechanisms of electrodisintevration of pair 

correlations in rest. The.cut- off of the calculated curve in the 

region of T ~ 160 11eV for 140° is of a kine111atic character: th• 
p 

corresponding scattered electron spectrum calculatltd according to 

10 
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C(e,e'p)X 

0 

0 

--------
10~ 0 

120 
0 

~ -r)l -~ 
* * > -
i ··1 

D. -
---.4 ----0 <.. 0 ..... 140 -

D. ' , 

1 
D. 

0.1+-~~-.-~~-.-~~-,..-~~-.~~-.~ 

80 85 110 136 
T ,(GeV) 

Fig. 5 

180 186 

The ene r gy spectra of protons from t.he 
12

C (e,e'p)X 

reaction. The experimental points relate t o e =120° •P 
0> 

[ 9] 

and 

140° ( 6.). Solid curves show the total contributi ons of the pair 

correlation model of SRNC (dashed curves) and A-production 

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

rely out of the energy acceptance of MS. In the considerimd SRNC 

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

explained by the contribution of higher-order orrelations 
(triple and higher). 

Two possible secondary mechanisms of CP production due to 

A-resonance production by virtual photons on Fermi nucleons are 

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

A) 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 essentia l and in the CP ener-

g y range considered makes (10-25)7. for & 120° 
•p 

140°. The solid curves show the total CP spectra 
and "'157. at 

calculated ac-
cording to the model of pair correlations and A-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 two-arm setup "Deuteron-2" was co'1structed for inves-

tigations of inclusive 

the energy range up to 
photonuclear reactions on solid targets in 

Emdx = 4.5 GeV. The functioning of the r 
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 

& = 20°-160° and momenta: 
particle detection 

-in the range detector: P = 0.4-0.8 GeV/c, 
p 

GeV/c with an accuracy of (1-10)7. and within a 
-2 

10 sr. 

p = 0 . 1-0.25 n 
solid angle of 

-in the magnetic spectrometer-: P,, = 0.1-1.3 GeV/c, 
PP = 0.6- 1.3 GeV/c, Pd = 0.8-1.3 GeV/c, with a resolution of 147. 

at FWHM and ~itnin a solid angle of i.5 sr. 

2. The contribution of the quasideuteron mechanism into the 

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

that in the measured CP yields 

a) the contribution of quasideuteron photodisintegrat ion on 

•zc at EmdX = 4.5 GeV in the region of p ~ 0.4 GeV/c and & = 90° r 
does not exceed 57.. This contribution becomes negligible with in~ 
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creasing pp and &P; 

bl the contribution of the mechanism of secondary pion ab­

sorption by quasi deuteron pairs in the region of 

P = (0.4-0.5) GeV/c makes ""207.. This contribution decreases 
p 

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

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

Pb nuclei a t E;"" z 4.5 GeV have been measured first in the ener­

gy range of Er > 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 compari~on 

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 deuteron photoproduction is 

the coalescence mechanism; 

bl comparison with hadronic data reveal~ a sign~ficant dis­

crepancy in the cumulative deuteron~ coalescence probabilities 

(irh = ·(5-10),.r) , which is believed 
c c 

to be du• to coalescence of 

nucl .. onr. in t.h-. process; of multipl interaction~ of primary had-

ron!3 .ln nuclni (unlike photons interactiny onh once ). 

4. Th~' "Deuteron· 2" setup 

ve~tigations; in pt 'to· id 

con!>tructed for correlation in­

'Ltronuclear proces;5es in the nucle-

ar fragmentation region. The main systems of th• setup are descr­

ibed, the results of s;imulation of functioninQ 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 cm9
) scintillation coun­

the (E,dE/dX) method and with an ter capable to detect protons; by 

energy acceptance from 80 to 200 MeV within • solid angle of 

0.12 sr. 

4.2 The magneti c spectrome .wr allows to identify scattered 

electrons within a momentum acceptance of ~P/P • 467. CFWHM ~ 3 7.) 

with AO = 1.25 msr. The nle rejection system based on a gaseous 

threshold Cherenkov counter and a lead-scintillator 

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

807. efficiency of electron registration at P.~ 2.5 GeV/c. 

sandwich 

with an 

5. An extracted electron beam-line magnetooptical system is 

: J 



calculated and oristruc:ted. ThP earn c:haracteriLtics 

anal yzed. 

6. The physical potentialities of "Deu teror-2" arr. ana1y:::ed 

i n model api;.ro>: imation on the example of some urgent pr oblea>1" on 

investigation of nuclear r.1attf!r prop£>rties at short di r;t .. nc 

7. The energy spectra of £.'lectroproduction of cunat: •at.iv 

tons measured first on "Deuter·on-2" at E = 1.94 Ge\ for ·c • 

pro 

aru 

studied. Calculations according to the pair correlations model 

with account of the cont• ibution of fl-production arc. carried out. 

It is shown that the results of calculations are in a good agree­

ment with the CP spectra measured at & = 120° •nd 140°. 
op 
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GO:b08bL Uf'~Ot>f't> ~bCJt>f'~8Ul. 

:bOSO- b'{ 'tLb{ISf'UCJt>SlOf-.tiU6l•l. GbUti6f>Ul.bl'f'o 

Of-.UOMJl.UUf>f'OMJC CJt>l.!lb"'- 4. 5 q.t;"'- tl..bf'q.f>U6f> St>l'Oi'SfttOMJ 

«'1-b6Sl'lll.> UUNmtia6Ul.~f> "-PU 

Umlibwtununq;tJDlbJl qwqdtJ.wb l blipwbmpJmb!ig. tpljmwqwb qimtu i.qwpmbw-

llllll lipljm tlwulip!ig. tJ.lip2wpwbtig b qpwljmlmq;tJWb gwbltltg: U2tuwmwbp(l 2w-

pwqptJ.wb I; 134 mi.qwqtip t2'1 tJ.pw' blipWDJWI 47 b(Jlup, 11 Wl\JDlUWI{ b 88 

wbmb dli2pliptJ.wb qpwl1111bmp1wb: 

U2tuwmmbJ!I!. bt{flptJ.mb I; nl{qpbw(Jlub :j>mnnbblipnq b l;{lil{mpnbblipntJ. flpw­

qnpbqnq wmndfl dfl2mltlt :j>pwqtltbmwgtiwifl lipbmJplt blimwqnmdwb{!: PliptJ.wb 

lib h2tJ.mb bll!WUIWljblipfl bwtlwp bwfuwmtuqwb b p:bf'o-mtl umliqbqwll c'\.li1mpnb> b 

c'\.liJmpnb- '.2> uwppwljw1wbpblipfl bl{wpwqpnq;tJntb(!, w2tuwmwl1pfl tJ.lip1mbm­

PJntb{!, bpwbg mwpplip bwbqmJgblipfl tfnqli1wtJ.nptlwb b wumtiawbwtJ.npdu1b wp­

'lJntbpblip{!: PliptJ.wb lib 2wtfltlwb wp1umbpblipfl hfltlwb tJ.pw tJ.lip2bwl{wb 

!t>!lqflljmljwb tntJ.JW{blipfl mnwgtlwb b u2wljtlwb wpwpnqwljwpqlipl!: 

{fmtlnllJWUllltl. tqpnmnbblipfl ~>0mnwnw2wgtlwb Ujpngliumtl 11tJ.wqflqli1mpnbw1'1b 

tlnqli1lt blipqptlwb bw2tJ.wpljbtp th ljunnmpqwll, oqmmqnplllitntJ. c'\.hJmpnb> 

uwppwtJ.npuwb 2u11titlwh mpqJmhpblip(l: 

\,tpl1w1wgtJ.wb t.h Er ) 1.2 q.t;'{ 

~mnwnwpdmh wnm2flh tflnp.lwpmpwl{wh 
UI" fl DIJ[i)Dltl 
mtJ.Jw1htp(l_ 

Uti2ml{hlip'19 1Jli1m1rnhhhpfl 

Ema• = 4.5 <}.I;'{ l)t.Ujpnttl: 
r 

CTwbpwtlwubnplib tJ.hp1mbtJ.wb lib umwgtJ.mb mpqJmllpblip[!, ljwmwpli1ntJ. hwtlttlw-

UlDq;tJmbbtp flb1111li11 ul{qpbwl{wb hwqpnbblipnq umwgqwll mtJ.Jmtbt.pfl , WJbUJtu 

I;\ dfl 2m1111 tnliuw4wb tlnqli1blipfl l{m\Jtuwmliumdbtpti hlim: 

lJnqli[WJflh tlnmwqnpm[i)JWtlp tJ.lip[nrbtJ.wll tb c'\.t.Jtnpnb-2> uwppuntnptlwb 

ll>flq_flljwljw\J hbwpwqnpmi;tJnthhlip{! ljwpa htnwtJ.npmpJmbl1tp'1 tlpm d'12mt1w1flb 

bJmp!i hw1nljmp1mbhlipfl munulbwutipuwb pbwqwqmnnnf dnmwqw w111wqw1fl hpwmw!JI 

tl!i pwh!i tub11!ipblip'1 1mbtlmb optibwljblip!i tJ.pw : 

'{lip1nibtJ.wb lib wnw2'1h mbqwu bp:bl'-md 2wtflitwb'
12

CCe.e ' p) X nliwlfgtiw­

J!i9 wnw~wgu1b ljnufnllJmtnlitJ. iqpmnnbblipjl tbt.pqlimjllj u111t.l{mpbt.p{!: Glnp.lwpw­

pwljwh wpqpubpbhp(l hwtlttlwmtlwb lib l{wp~wmb qnplln11nq;>Jwb bmlj1nbw1tib 

l{npliuwgtiwblipjl dnqt1mJ!ib bw2ttwpljjl hlim ' hw2!J.ti wnbli1ntJ. t.-ntqnhwbujl 

wnw2wgtlwtlp lljtDJtltnbmtJ.•ptlwb blipqpnuf[!: 

Umlibw)ununq;tJmb wpqJmbrbtpn!l hpwmwpmlltJ.wb I; tnwu u12)uwmwbp: 
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,llEMl1P"<JHH PAlliAF../I APTYPOBWI 

YICCJlFJlOBAID1E lliOTO- I1 3.llEKTPOH,llEP~X PEAKil,IDI 
B OEJIACTY! 3HEPI1ffi }lO 4.5 rsB HA YCTAHOBKE 

".llE0TPOH" 

Jb.1ccep-raUIDI COCTOITT l.IB BB8,ll9HWI. ,llByJ: ti:aCTS"ll: no .llB9 r JiaBbl B 

KalH,llOl!, 3aKJIIOti:eHWl III CIIllICKa JMTepaTypbl. Pa6oTa lIBJIO!KeHa Ha 134 
c-rpaillfi].ax MalllHHaTill!cHoro TeKCTa, BKJllOqaR 47 p111c.YHKOB, II Ta6./1Mu H 

88 HaWl!eHOBamm UITTllIPY9MOR JMrepaTypbl. 
Pa6oTa TIOCBRmeHa .lllCCJie,llOBaHlllRM ~parMeHTall;HH R,llep nepBllNHblMM 

4JOTOHaM11 .Ill 3.JieKTpOHaMJ.'I. IlpHBe,neHbl OTill!CaHHR C03,llaHHbIX B EplliJ.1 3KC­
nep11MeHTa.JibHblX ycTaHOBOK "lleitrpoH" .Ill "}le"ll:TpoH-2", ~,llHa3Ha'i6HHhlX 

,lJ,Jlhl 3THX 111ccJie,noBaHi.m. Ilpa,nCTaBJJeHbl aHaJnIB rrpwmmra pa6oT YCTaHo­
BOK, pa3y.JihTaTbl MO~BaHWl .Ill Ka.JM5poBKlll OT,lleJ!bHblX CHCTeM. IlpH­
Be,n9Hbl npoue.nyp..1 TIOJIY'l:9HID! lll o6pa60TKH ¢w.3Kti9CKHX ,naHHh!X. 

BbITIOJIHem1 pacti:eTbl BKJia,na KBa3H.neRTPOHHoro MeXaHJ.IBMa B npouecc 

$0Too6pa30BaHMR KYMYJIJiTKBHb!X rrpoTOHOB c wcnoAh:!oaaHHeM 3KcnepH­
MeHTa.JibHblX .naHHbIX. noJJ,YqeHHh!X Ha YCTaHOBKe ")le"ll:'TpOH". 

Tipa.ncTaBJieHbI rrepBble B oc5.JiaCTH Er > I.2 rsB sKcnepM!MeHTaJihHhle 

,llaHHble no $0TOoc5pa30BaIDBJ .netrrpoHOB Ha smpax Ilplll E;"' = 4.5 f3B. 
Ilo,npoc5Ho aHaJGraHpOBam1 noJJ,YqeHHble pe3yJibTaTbl, rrpose,neHbl cpaBHemm 

c .naHHb!MH. TIOJIY'l.6HHbIMM c rrepBWIBhlMH a.npoHaMH H c ~,llCKa3alUUlMM 

pR.na TeOpaT.lll'l:eCKHX MO,I(e.Jie"ll:. 

B MO,lle.JibHOM rrp:w:5JIIDHeHll!H npoaHa.JIH3HpOBaHbl '1J.1113H'l.9CKOO B03MOlK­
HOCTil: ycTaHOBKH ")le"ll:TpoH-2" B HCCJie,llOBaHHRX CBO"ll:CTB R,ll;epHOit MaTe­

pMH Ha KopoTKHX paccTORHHRX Ha IIpHMepe H9KOTOpb!X aKTya.JihHblX 3a,naq 
6.JIWKa"ll:ll!e"ll: rrepcrreKTIIBbI • 

IlpoaHaJIH3HpOBam1 3HepreT.lll'l:ecKHe crreK-rpbI KYMY.JIRTIIBHbIX npoTo­
HOB B peaKI.lID'I 12C ( e, e ' p) X, BOOpBb!e w.3M9peHHble B 3JI6K'Tp0pOH!,lleH:lm'. 

Ha YCT3HOBKe "JleRTpoH-2". 3KcnepHMeHT8.JihHble .naHHbl9 cpaBIDmalOTCR c 
pe3yJibTaTaMH pac'l.eTOB no MO,lle.JIH rrapHblX KOpoTKO,ll9RCTBYJOillKX HYKJIOH­
Hb!X Koppa.JI~ c yqeTOM ~-oc5pa30BaHHR. 

no pe3YJ!bTaTaM ~ccep-rall;HH ony6.JIHKOBaHO ,I(eCRTh pa60T. 
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