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1 Cumulatlve partlcle physms QCD in nuclear
matter.

Inelastic interactions of a high-energy projectile with close groups of nucleons in a
nucleus bave been discovered at ITEP more than twenty years ago [1], when fixed
nuclear targets were irradiated with proton beam from ITEP 10 GeV machine and fast
proton (with momentum up to 1 Gev/c) emission backward in the laboratory frame
was studied. In the antilaboratory frame such a particles exceed the single nucleon
" momentum level. These particles are considered as a result of process in which few
initial nucleon momentum cumulated into secondary hadron, and have been called
"cumulative”[2]. Now this term is commonly used for particles emitted beyond the
projectile - free nucleon kinematics, and sometimes also for all fast {Tisn 3> € , where ¢
- binding energy of nucleus} secondary particles in nucleat fragmentation region. The
features of cumulative particle production in hadron-nucleus interactions have beea
investigated in details [3] by large groups.of physicists mainly at ITEP (Moscow) and
JINR (Dubna).

According to modern models the cumulative products appear as a result of in-
teraction of projectile with a dense fluctuation of nuclear matter (flucton) termed in
the literature either as a shon-mnge uucleon correlation [4] or more likely multiquark -
bag [5].

Now we have a lot of experimental data on cumulative particle production, mainly
in hadron-nucleus collisions. These data could not be explained as a whole in terms
of traditienal nuclear physics.” Some of the most stnk)ng and unexpected results
1Hustmtes this staternent.

Fig.1 shows the cumulative particle spectra in p(lOG'eV)Ta — h(120°lab fr X
"reaction [6] as a function of rhinimum target mass a (in nucleon mass units). Inclusive
spectra are described in terms of invariant cross section defined as follows )

' i d‘
f=E- pr 8))

One can see from the figure, that cxperimental data extended up to a > 3 and it
is impossible to speak about a small correction on l.radltu)nul ‘nuclear physics picture
due to Fermi-motion to explain this result.
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.which is typical for low emergy miclear physics.. It means,-that cumulative particle

production can be considered as the processes with large momentum transfer. The

characteristic scale of the size for this process < 7, , where ) is the nucleon size. -

"When the cumulative particle spectrafor different polar angle have been compared
thep, dependmuofunchmwammmmtobeﬁmt so that (p1) > 1GeV
fora> 1. :

FinghmistbeA &ependenceddcp’wmofmclmwspedunw

of divergence of the value of this parameter for separate target from the value of this
" parameter been averaged for all targets [7]. One can see that this divergence is less
then 2 % , for A > 18 . This value much smaller than the difference betwoen nucleus
'inbimiiagewgmd’metﬂkxmi-momentm It means, that this slope is the

characteristic of nuclear matter ( or, more correctly, its dense fluctuation) in contrast

to Fermi-momentum and binding energy which is the characteristic of a nucleus.
Fig.3 shows the n/p ratio for cumulative nucleons production it ¥*(5GeV)Pb —

Ml?ﬂ‘h&fr)XMmuahndmofmmﬂMmhwu&pmmhm‘

energy T [8]. One can see that this ratio (which is symmetrised with respect to the
initial particle charge) differ from N/Z ratio (which is # 1.52 for Pb) and s 1. This
is only one example of contradiction between cumiulative particle production results
and some of its trivial interpretations (siich as rescattering or fragmentation madels).

The similar effect ane can see in Fig.1: #* /x~ = 1 for Ts nucleus (N/Z = 1.48).

It is interesting to remember that the ratio of d/w quarks is smafler then N/Z and .

not so far from 1: in heavy nucleus dfu ms L.15 ..

Theadependmmennnl&tford:ﬂ'emntmdmﬂ(mﬁg.l). It also may

km@dum&mmhmwdmﬁcnmﬂmmh
production.

According to hypothesis of A.M.Baldin and coworkers (oee, for example, 91 ) the

adependemeafspectmddiﬂ'mntcumuhhvepamdaudmdymmdm.
quark-parton nuclear structure function. In this case the ratio of inclusive cross
_ sections of differeut secondaries one can attribute to hadronization

process. _
Oune more detail can be seen in Fig.1: the ratic K*/x* 5 1 at fixed-a.. Hi;h'

level of this ratio is only one of many facts, which support the analogy between a
cumulative particle production source and QGP [10] . It is-clear, that in the case
of cumulative particle production one can say about a small droplets of buwn-ndx
plasma enly.

Undoubtedly that the expenmenhl study of the cumula.twe particle production
provides an information which, in principle, can not be obtained in hydrogen target

expenments As well some questions may concern the fundamental problems of QCD:.

- the measurements of flucton sizc (as 2 function of the number of- vahce quarks)
- would give an information for the solution of confinement problems ’
- hadronization in the nuclear matter differs from the vacaum one so the produc-

RN
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oo features of different cumulatwe part:cles 3t different conditions would modifv
andjor even discriminate some models of hadranization )
- large energy deposition in Jocal and dense flucton would lead o format:on of

exotic state of nuclear matter, for example dropletsof baryon-rich QCD plasma {10].

‘We propose to use the new. Europian Electron Facility to investigate the prop-
erties of flucton and mechanism of cumulative particle preduction, because of some
principal advantage of this facility are very important to achieve:the success in this
part of nuclear physics.

"2 Scenario of cumulative particle production in

kA interaction and its modification for lepton-
nucleus interaction.

To understand the principal advantage of new electron accelerator in studying of
cumulative process one should compare the scenario ofcumldatne parhde production
in hadron-uuclear and lepton-nuclear collision 11}, -
"Fig. 4(a). kA interaction. Fhe incident hadron is consldemd as a quark-gluon Jet
which successively interacts in-the nuclear matter both with separate nuclcons and
with any kind of fluctons. These fuctons may be short-range few-oueleon clusters
or multi quark bags (MQB) with radii of abput 1fm. The hadronization of high
energy gquark-gluon jet occurs outside the nuclens. The producl.s of fragmentation of
excited flucton are hadronized in nuclear matter (and this is one of the most. mtngne :
question) into different particles ( p,n, %, K, A,7...) including cumulative ones.
- A lot of experimental data support th?s seenario for A4 inlcraction. “The maost
direct confirmation of space-time picture of this process was obtained in correlation
measurements for two hadrons at small relative womentwin {12}, A part of the data
on cumulative particle corrclation at small relative momeutum ] {13) is «ho“n in

Figda.,b,c) The ¢ -dependarce of correlation function

"m i’%— ‘ » i
)

| T

is shown in Fig.5a for pair of cumulative protons in p(7.5GeV/c)A(C, Pb) — ppX

B=

‘reactions. Theé curves in this figure are th‘ mu,lts of caleulations for different size of
. the interaction region r {17} . ’

One can scc, that experinwntal data are in m:cordanw with iheoretical caleula-
tions. The size of the interaction region for heavy nucleus is greater then for light one
{the smaller points at suwll g the larger ¢ ). .

Fig.5b shows the dependencies of earrelation fnmrtlon R on the transverse and lon-
gitudinal components of ¢ .-One can see the difference between these two dependencies

¢
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* scenario of A4 interaction.
Themmoefhdmwodmim d anmhtwe pnrﬁcle- mpporta by mcku.medah.
also.

'A-dependence of the inclusive cross section (14]. The A-dependence of curulative
partxcie yield in hadron-nucleus interaction has the volurne nature; that is the result

* . of the increasing of the length of the interaction region with increasing of A.

At the initial momentum higher than several GeV/c the slope parameter of cumu-
lative particle spectra does not depend. on the energy (3, F1): Also it does not depend
on the type of incident patticle and this feature is vaﬁd not only for mcldent hadrons
but also for photons [15, 16], and peutrines [17}. .

. Expenmental points‘in Fig.6 show the value of normalized. mvmnnt cross secnon
plp= ,‘.) as a function of energy of incident p {18, 11]. It’s known that the higher
atomic weight the stronger energy dependence of yield is obscrved. The experimental
data allow to say that the yield of cumulative particles become energy independent at
E > B4 . According to the discussed scenario one can introduce a concept of specific
energy loss of beam badron in nuclear matter. Its estimation oif the base of initial
energy dependence data is E & 1 — 2GeV per unit of path length (fm) . The direct

calculation of the sum of the energies of all secondary particles emitted in the nucleus N

fragmentation region glvea just the same value of specific energy Toss.

‘The longitudinal size of reaction region and the value of rormalized cross semon ’

p increase with the initial energy if E < B, (see Fig.5c).. Two sets of points in this
figures eorresponds to interactions pPb — pp-for initial momentum 3 GeV/e and 7.5
GeV/e. One can see that the size of the interaction region; maenses mth mcrewng
of the initial momentum as well as with i increasing of A.
; Number of fluctons may be also estimated by means of mmntbd correhhona of
secondary hadrons. Azimuthal correlations are due to the momentnm conservation
law and their intensity decreases with multiplicity of secondaries n {19} or (in our
scenano) with the number of fluctons. The charactenstlc of azimuthal com:lahons B

is defined:
JFads A’vdé

=2 ~t e

I'G'Jé+£ odd

We suppose, that multiplicity is proportional to the numbcr of fluctons and to
normalized inclusive cross section g also, Therefore the value of B~! would depend
on E (or v and Q? ) as well as the value of p. In practice, r and 8 dependencies en
E and A in A4 interactions are clesely connected (see Fig. 7) [13, 20].

The scenario of cumulative particle production process in high energy photan in-
teraction with nucleus at small Q? is shown in Fig. 4(b). This scenario is very similar

For cxample the apawhme pactuteoﬁlm interaction is ln a good amement with
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hthmdemmeMm(mFg 4(a}). Sachaphaton&maoa—
g :Mmqq—pnrhrapmoddtmvbd:smﬁlymmmtmw

to pass through a nucleus {21]. Therefore the ¢ -pair is the object interacting with

" the nudeus. The experimental evidence for this scendrio not se numerous as for hd

interaction [15,.16), but this scenario could be verified experimentally using the exist-
ing machine and properties of this interaction shouldte mmlu to that of high energy
‘badron-nucleus intesaction.

‘The modification of properties of cumulative particle yrodmmon process with

~the transition from the region of low. @ { @ < 0.1GeV? ) to that of high @°
{Q* > 1BeV?) is worthy of especial investigation. The scenario of the provess of

cumulative particle production in eA-interaction with high Q7 is shown in Fig. 4(c;d).
In this case a virtual photon is nbsorbed bys qua.rk in the vicinity of the point ofits
emission by the electron.

‘The scheémes shown in Fig. 4(c;d) correspond to the differest hadron jet energy
v = B E' . 1o the case of low energy » (Fig:4(c)) not only the primary e-fluctan
interaction mey scrve as a source of cumulative (and other secondbry) particles. ‘Addi-

. tional secondary nuclear "star” would be produced by recoil quark if its hadronization
~will ecur in the matter {see for instance [22]). This kind of scenario is similar to for

A one and could be stadied in detail at CEBAF {23] because of high mtamty and
full duty cycle is needed for this experiments.

For sufficiently high value of energy (» 2 10GeV for intermediate nucieus) the,
hadronization of knocked quark should occur outside of the nucleus [22; 24] (Fig.4d).

. Therefore ‘the products of its-hadronization would pot take part in the generation:

of cumulative {and poncumulative) particles, ‘In this case the cumulative particles

~uhmﬂdbepmdncedmlyuaresnltdthehadmnimm ol‘theaym;torqmrksd

ﬂnt ﬁncton in'which the virtual photon have been shsorbed. .
t’s obviously that only this scheme of e-nucleus interaction at the Tunk-h!gh vand
o% g'wa‘ the possibility to investigate the intrinsic features of one separate flucton.

- The main advantages of this case are follows:

. +8).Ome can control the encrgy and momentum transfer.to fucton. This is im-
portazit-even for single cumulative particle spectra.and in particularly for correlation
mmm[zs'j It is important, Mmaamtmltbeamdthemﬂuetm‘
region which depends on Q% and 4. -

-b).The ‘background of particles from diflerent fluctona which is undesirable in

_studying of short living secondaries (for example A-or p ) and also for correlatién
»mmmnms(wmsm&emudmﬂnmfmmmﬂe)wmﬁhr&enm

heus

8 Features of cumulative particle source

Ome of the most importast characteristics of the flucton is its size and mean life .
time. The direct way to measure this parameter is to study the correlation between

.
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" single flucton (see scenario at Fig:4a). Ove can only estimate the upper fimit of the
size of the flucton vy <.rf. mmm;mmdmmmm
that the size of flucton ry'< 2fm {13,
. Tommthemmhf&mdtheﬁndwmmwmpmthetwm
ponent of the measuring size: in the reaction plase-and out of plane. Now we have
only qualitative conclusion that these two component of the size has the same order

of value {i3]. It means that ¢ -7 < 5. The size and mean hife-time of the flncton .

‘ bothuethzchuwtanhcsofﬁuctonwhmbmuldbemawmdum(msmmo-
a.tFig.@d)mthagoodmcnmy{uptotbembod’tmuxm&.Zﬁu).whchts
important for estimation of the energy density in the interaction volume. ik

One of the simplest but very important characteristic of the flucton - the siope
parameter for inclusive spectra. This parameter have been measured in hadron -
nucleus collision for various secondaries (Fig.l). As it was mentioned above this
parameter is independent oa initial energy while this energy exceed ane or two GeV.
Due to- this reason one can regards the intrasuclear interactions with Suctons as
quasi-independent collisions. -

Themaﬂ;nxtndemvgydependgneedthesbpemmet«nt&emfava
simple procediire in data analysis: one can consider the present data as the data at

infinite initial enérgy witbout regard for mass corvection [6]. But the fenemenon of

scaling in few GeV hadron - nucleus collision can be due to the small mean energy
loss { =2.1G¢V ) in hadron - flucton interaction.

In the case of deep inelastic electron - nucleus interaction one should has in mind ‘

two possible variaots: the first variant - thedupewumtaumdepmdmtcap
at high Q7 , another one - the increasing of this paramcter with fncreasing ». The
différence between these variants may be ctrucial for the problem of transverse meo-
mentuin dependence for the curmulative particle production prdcess because of.this
- dependence is a small sffect in comparison with e dependence of the cross sections.

“The otber characteristic of the flucton is its quark composition: It may be obtained
from the ratios of cross sections ‘of different secondaries at the same kinematical
conditions (seealsoﬁg.&mdﬂwﬁxstsecuonofthupmpad}. For example the
mmsingottheratwofcmsssectmo! mmpnttantmdqc.?&r

cumwulative particle preduction the streng yleld of strange particle is known from a

number of experiments [26]. But the procedure of fixing of the cineratical conditions
depends on initial energy. So, this conditions one can fixed more cortectly only for
lepton-nucleus collisions at high Q2 region (see scenario at Fig. 4d)

Some of the importaut ratios involves the unstable particle: £ } The last ratio
was measured in-[27] and is about few percents.’ m:ratlomay‘be used for chaice
of the model of cumulative particle production because of targe difference between.
quark [28] and nucleon {29] models predictions. To determine this ratio one should
takes into account the background of particles from different fluctons when invariant
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-Soag. of the interesting tatios invelves the particle which may be produced only

ati(henetgytzmduwdtuhm MingﬁvudQ’onecmstudy the production

of cumnlative § and charmy particles. :

Study: of the charmed particle pMucnon in. deep—melastw reactions can give a
unicue information on the intrinsic charm component. of a nucleon and nuclei. Cu-
mulative charm patticles pmauctmn is ext!:emely interesting. phenoinenon. Its exper:
imental investigation allows to stady a mechanism for formation of the heavy-quark

) componenzrnnaelemndcmgrvemnmportmnnnghtmtathepmbkﬂnoﬂhcheaw—

quark interaction with nuclear matter in the extremal conditions. It is possxb!e to
expect a relative increase of charmed particle prodnctlon in cnmulauve processs in
the way as if is observed for strange pamda i

“The next cliaracteristic of the fucton is the momentum distribution of its con-

" stituents. One can hope to obtain some. data about ﬁus d:stnbut:on Jrom n:muﬂnl' )

correfations of cumulative particles.
“One can see from {his section thamhomdgedﬂlpmpmiadtkeﬂucm :
may be nnprwod radiully using the BE’F‘

4 Nnclear structure functmn for X >1
: 'An it was mnntloned above mon!mg 1o hypothesis of A.M.Baldin and coworkers [9]

the a dependénce of spectra of different cunmlative particles is clogely connected with | ‘

- quark-partos nudeas stracture {function. But the nuclear structure function could be
_measnred directly in deep inelastic cA scattering: It is interesting to compare the

structure function which is obtained fromn direct measurewents and from wmtlalmr

Mtde production and to verify the Baldin’s hypothesis.

: In {5} the trausition from structure funclion and cutulative ‘particle npectu is' -
u ‘the hadronization - ‘stage. - The. combined avalysis of data oo puclear structure

- functions and cross sections of cumulative particle pmduchon will allon to igvestigate
" the hadronization process in Ahe nuclear matter.

The detailed measaring of A-dépendence of the structure funchons will dlow tov .

- estimate the coutributions of dlustors with different masses in diflerent. auclei.

comparisoi with the data 3 lower @7 [30] will allow to mmllgak‘ the transition from ’
quasi olastic to doep inelastic regime at.z > 1, .

“The measnring of the structure function at >1 gwc lhe mﬁmnthon nbnut the
presence of the hiigh momentum quark in nuclear matter but such inclusive measare-

 weits could not provide the Tull information about the properties of fluctuation which

is the source of this quark.. The iivestigation of cumulative particle production ( in
particulasly correlation measurcments ) gives in principle more detailed iuformation
but in this caxe the order of cnmulatn ity (x) is the characteristics of fiucton and of
the !mdmmzatum stage. ’
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M!m(muhﬁsm«d‘h&nﬂi&ds for EEF [31]) could be-wied ta-
M&MWMmmdt&ﬂW‘hm ‘

interesting configuration. %tmpkuymhﬁtmgﬂtmtﬁemd‘th’
) mmtmofdi!«entummhﬁu{uem *Features...”).

The only data availible at > tmdQ’>1ﬂ(G¢V[c}*mtkpuﬁmmnm!h'
_ of BCDMS [32] which are shown in the Fig8. Atthe 2 < 0.8 there are detailed data of

EMC [33] and SLAC [34]. At Q% < 3(GeV/c)? there are data of D.Day [30], obtained
st SLAC, but in this case the inclusive scattering cross section is basically

by the quasi elastic scattering on the bound nucleons: m-mmamw'

by the additional QT -dependence of the elastic nucleon form facter F¢ & {m’-q“)"
- and #ts coniribution will 'be negligible at Q’ > 10(GeV]e)* . :

!nndatoutmtembhdeepnndmmmmﬂgmmmu:>l we

" use thc Fy appmmmtm at low 2 and @ = 10(GeV/c)* in the form {35;

Fyfz} = a™* (1—:)“-@-!.1 (1—:1' R UE

' Mwemsmmmhthma&mwmmmuahg)
has an expomential tail F ~ exp 28, Weapptonm&etheQ’&pmdmuoflhe»v

structare function (35] as follows:
| ¢

&t:mﬂda.m} ~explins - (0.15 - e.xa» SR

Mhmdmwmmmo&nm&thvﬂwdqa&&?n¢ B
=*'= 0.07. Points in the Fig.8 siows how measured valucs at 10-< @* < 15{GeV/c)*

will ook in the case of 4% deeectorandhmrmtg lo“m"nc*‘uudcm“ iur 100
hours run. .-

ummih,mamuaﬁm(mmgs)uma«mmmm Due to the.

Baldin's: hypothesis {9], the slope of cumulative pion spectra is connected with the

's&pedthzmcfearmtmﬁmmmathrgeabydmﬂembhm We may .
expect from the known experimental dmmmnulwmmmodum[ﬁ}thcf

valoe of 2*2.0.14 at 2> 1.2,

Sometheoret!ulutmttms;hoshommﬁg& erveumtkuﬁgmrep.»
tesent the results of calculations when effects of Fermi-motion, separation energy and
NN-correlations in nuclei were taken into account (36, 37]. Dashed Tines trepresent '

ponsible contribution of six-quark bags in this region [38, 39] -

The theoretical estimates of the 6q-bag structure function performed by J.Vary -

[39] gives essentially more weak # -dependence of Fi{z* = 0:16) at z>1.2..
Dotted line represents our calculation of Fy(z). By the calculation of the nucleas

_ structure function Fy(z) it is suggested that some multiquack configurations exist.
in- the nucleus [1]. The probabilities of such configurations were calculated in the

framework of usuaf statistic theory [5, 40]. The function Fy(z} according to [5] was

.

=

..
T



" ﬂ(z)=}:b-xmfufa) e

_ Weqntbzpm’bdnﬁtyo“bewstenmofk— nucleon dustennanucleus
bere'nnchan means the thres-quark colorless cluster [5]. : I

The function f,4(2) buthciormamlogoustetheiormqfthe deunhuuond g
-quwbonthemdsda is&nnsﬁ(s)lﬁ,4ll,Le-, .

fu(’) = CA\/;(* - z)"*‘d‘ﬂ)@'")ﬂ(hi)‘l “ﬁ(@’) o m

where b,.(q') is ‘the function takmg into account the Q’ evolution of the usnal
nucleon structure function. At same @ = 3 — 5(Cev/e)? by(Q3) = by + dy, where

, b}? is the value calculated in the framework of the quark-gluon strings model [42], d,
is the some parameter which is choosen in order to get by(Q3) = 3~3.5 [43]; @p(0) is
the;veuge intercept of the: ln.ryon trajectory, according to [5] 43(0) = ~0.05-~0.1.

18 ‘Measumments which are proposed for EEF

As 2 resslt we can propose mmen&al program mth the goals of studying
“sthe fundamental characteristic of nuclei - their stracture function
__-the cumulative particle productwn and hadmmzahon mechanism
-the properties of flucton. B
We suggest to measure . '
1y Deep-mdasuc €A scattering cross section in mrlmm. cA — ¢'X for thrce or,
four. nucleus { from light to heavy; C, Ti, Pb for example) at z = .ﬁ from = 0.5 wp
to = 1.5 — 2 (as high as possible) in the region of high @? > 5 — lO(GeV/c)’ ’
‘ The angular range for secondary electrons in this experiments is - 30° (see
Fig.9); the momentum accuracy needed 1 - 2 percents. )

+ 2) Semiinclusive-cross scction of cumulative particle prodnctmn in reaction eA —
ax for the same set of nucleus and Q’ > X(G'cV/c)’ region for wide v range (fmm
few CeV up W ~ initial energy). .

Minimal clectron scattering mle depends upon the range of & and Q’ Fot
QP = t(GeV/’c)’ (dﬂ,p Jnclastic region) aud v > 5GeV minimal electron production

gle will be & 2% i fab. for E, = 30GeV and = 4° in lab. for E, = 15GeV .
Maximal clectron scaﬂcrmgnnglt' will not exceed 30° in lab. :

The secondary hadrons { p, o, K* n,A, 7% A, 5 , vtc.) would be mmaurrd in
wide angular ( 3° < 8 < 170° in Iab frame) aml for kinetic encrgy from = 30MeV
up to the statistical limjt which depends on polar angle and. of the order of 1GeV.
The angular and momentam accuracy in this case are pot crucial and should be only

“hatler then the typical value of slope paramcter of the inclusive sped trum =
- 10 — 20MeV/c ( 1-2 percents ).
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. 3) Conehtxons betweenemnuhhve parhclumthemion ul‘ﬂoe‘h,b,,x at
high Q* > 1{GeV/¢)® tegion
We propose to pay the pammﬂuly attention fot conelztm mmnnmga}; st small
relative momentum of secondaries to study the space-time characteristics of thie inter-
action and in the case of smgle flucton mtemctm regime spat.e-ttme duncwmtla
of flucton.
To obtain the mformat)on on the size and’ sha.pe of the ﬂucton one would obtamed
the relative momentum § and'its component distribution for secondary pions (kaons)
- or(and) nudesns in the region §< 0. 2GcV/c. For illustration the relative momentum
distributions of sccondary protons and pions is shown in Fig.10(a,b). This is the data
from eA- interaction at initial energy 5GeV.(ARGUS, [16] ) and model calculation [44]
for this interactions. Such distribution do not change radically in the case of EEF
expenment. ‘One can see from this figure that only a small port of distribution is in
_ the region § < 0.2GeV/c . i

The-relative momentum accuracy which needed for this experiment is about 10-15-

" MeV/e( € ¥). For this measurements a good efficiency for small relame momentum
(up to =~ 16 15MeV/c ) needed.
Another kind of proposed correlation measurements 0 called azmmthal corre-
lations. These measurements need the absence of sccondary particles correlation in-
4) Sennmcluswe cross section  of particle production in seachon cA - ¢'RX for
X > 1 and Q?* > 1(GeV/c)? region for electron.
* Small cross section of the proposed reactions and many particles: ﬁnal state w:ll re-
quire the high luminosity, fall’ duty cycle and large acceptance detector, The demandl
on Q* and v lead to the beam energy not less than 15 GeV.

6 Betector,' counting‘ rate;fand" tri,ggéis;

We consider our proposal as i part of phys:cal program for the Large Acceptaice
Detector, for variant MEMUS for example (sec the report of G.Fournier et al. at.

‘Mainz Workshop [45]). This detector provide a possibility of operation at L up to .

10%sm~*sec—1 per nucleon.

The main experimental problem for registration of deep inclastic electron scatter-
ing iu large acceptance detector is the small £ ratio in the region of small energy and
large angle of secondaries. High £ rejection value have been obtained for PEGAQYS
conditions (see [46] ), in this case 2 rejection of ~ 1000 .

To investigate the properties of source of curulative particles, i.e. the features of

particle production from vuclear fragmentation region the tngger conditions in the

form of differeut v and Q2 > 1{GeV/c)* are very suitable. - .
‘ Table 1 illustrated the statistic level for By = 15GeV, L = lﬂ”sm"’sec“‘uudcou“'
and t = 10 hours in the form of Q% v (in GeV and (GeV/c)? ) plot.
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The probability of registration of one cumulative particle in deep inelastic €A
interaction is about 0.1. To obtain statistical level of inclusive and correlation data
cmnplrlbiewnhhadtnn-nucknlmtmmneedndthcwdaofmﬂhwnm

- for each of three targets,

For correlation measurements {in pnrhcn.luly narrow oorrelatms) sp&tul resolu-

‘tm{ortwodmetu&u(oﬂheorderdﬁm)maeeded

‘Table 2 illustrated the statistic level for Eo = 15GeV, L = w"m"uc”uud“
dt:l&bmmtheformof@’,zplot Thepoiumgleofe‘n3'<0<ﬁﬂ'

The statistical limit (for 160 hours run) is z ~ 1.6 — 1.8 . -
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The simiplest vadiant of the trigger is electron at large @Q3,» . One can see from.
the Table 1,2 that thenunﬂ)ero{mntsdzpendsstmnglyontth’tndnotvery
strongly on v . For @* > 1(GeV/e)land 2< v < 12GeV(E = 15GeV) the number
of events is about ~ 6 - 10%sec! for 100

To reduce the countmg rate ene can suppress the Q% < S(Ge’f/c)’ region by fac?qr

~ 100 .

.

T Cbnclusion

Thus, the main purpose of the discussed experiments is to investigate the character- .
istic features of local fluctuations of dense nuclear matter. Such a flucton - the source
of cumulative particles - termed in the literature-either as a short-range nucleon cor-
relation or a multi quark bag. In this case high-energy deep-inelastic eA scattering
gives new and unique poasibilities.
Experimental program for 47 detector consists of several main points.
1. The regime of maximal nuclear transparency should be used, where the only
" source of cumulative particles is the primary e-flucton interaction. )
Then we must confirm that only one local source of secondaries exists. Thxs
- condition is very crucial. ‘
2. If such a source exists the wide experimental program would be developed to
investigate features and nature of flucton. [t’s possible:
to measure the size and the density of flucton;
to measure the energy deasity in this process
to measure the composition of flucton and momentum distribution of oonstltnents
3. To measure the structure function at z > 1 that gives the direct way to confirm
the existence of such a fluctuation. This point consists from two subsections
the information about the presence of the high momentum quark in nucleus.
the coincidence measurements between ”cumulative” lepton and secondary hadrons.
Operation time needed for this program = 300 — 400 hours for luminosity level up
to 10%sm~%sec™? per nucleon and acceptance = 4x .
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" The A-dependence of the aiope pararheter of the inchisive spectra of cumulative pro-

tons in terms of divergence of the valueof this parameter for separate targel from the
vahie of this parameter been averaged for all targetsi7] (0 ).

" The solid line represent the divergence in Fermi-momentum and the dashed line - in

binding energy.
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The ratio of yields of cumulative neutrons and protons as a function of its kinetic

energy [8] . Experimental data for x*(5GeV ) Pb intcractions are symmetrized with
respect to the initial particle chazge. The dashed line represent the ‘; ratio for Pb,




" Figure 4. S .
The scenario of camulative particle production.
a). bA interaction. ,

. b). eA interaction at small @? region.
¢). eA interaction at high @? and small w .
d). eA interaction at high Q* and high » .
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actions. Tnitial momentum 7.5 GeV/c, polar sagle of secondaries m1 90° in lab.frame. .
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which take into account tlie interference and final state interaction.

b). The -, and g, - o dependencies of correlation fusction in the p{7.5 G«:Vic)l’b
interaction. Thc complementary component of relative momentum <:0.04GeV/c .

c). The ¢ dependence of correlation function of cumulative protons at pPb iaterac- -
tions.

a- mtulmomentumscevlc,te 7.5 GeV/e. Thecmmkhemnltsofdculg: :

tions ia acoordanoe with [12]. -
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The correlation between parameter of azimuthal asymmetry for cumulative protons .
B [20] and the size of the interaction region r[13] in pA Mteractions at 3 GeV/c { o
) and 7.5 GeV/c (o).
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The typical relative momentum: disteibutions for counslative protons (a) and pions
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