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1 Introduction. 

,Using nuclei for_t.he determination of resonanceti cross-sections is known long ~o 

and rather good [II. For the determination of cross-sections one should study A" 
dependence of resonante yield and compare it with some model. Up to now the 
cross-sections of interactions of resonances from p ,to f/J and D with nucleona are 
determined by this way." ' 
,, This activity based ~ri the hypothesis that resonances are prOduced on nucleons 
irisidenucleus and further their interactions with individual nucleons take place, i.e. 
in the hyPothesis that definite reaetiOD mecbaWSID exists. 

The passage of particles produced jUlit now through the nucleus also can be uSed 
for the studying of space"tiIhe structure of such process [2], The idea is that the 
produced particle not at once collects its field or partona la.dder. so'the cross-sectioD , 
for this particle is less than cross-section for the free particle. ,,' , 

Field collection time shOUld increase with inereasingof energy of ileconllary particle 
due to tberelativistic effects ,and this also sbould a.lfects on A-dependence of cro8!l ­

section. 
This conception is not full and not always correct. For eXaIDple there is definite 

distribution of hadrOns formation lengths which depends on the ZF of hadron (3]., The 
II dependence of nuclear transparency 

T = dv(eA /lX) (1) 
, A4t1(eN /lX) 

will be varied for different ranges of Z,F • For various values of parameter ZF trans­
parency should not approach to 1 at II .... 00. Moreover I.here are models in which 
mean formation length approach to zero at z, .... 1 [4]. 

Brodsky [5] presented a good example of nuclear transparency and named this 
"',	 phenomenon color transparency. The idea. is that the particJ., has been produced 'at 

high momentum transferred Q2, i.e. in the smaH volume and therefore in the pressed 
'state. It. is clear that in this CHse aile should expect that T -. 1 if energy transferred 
1/ .... 00. Fi~. J shows experimental data [6J which qualitatively support this idea. 
It is importallt to emphasize tLat predietiolls of diif,'rent models [i] suown in Fig. 1 
differ to each other in detail. ' 

• 
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. nW.,~ia rsithal "COIioplq' '1f'.,w.eDis -'a ~ ~'W .... 
"perpo.itioA« aaumbetof'hadnin"d"~_'11Je,Ulthoraof(9fde~"'lhisthesUIand 
poillted out-:thM. in·the process of t_ fotmationof,this .lIperpQSitioa tau; role of the 
nUc~us is very impot'taa,tiaOtbe oucleusis uotoaly tbe·~fottbe m4:uuriaa 
of the v&lue of the tran.parency~ To separate the funetiOft ohhe ~senerator" and the 
function of the "detector" it will bet ~l to,b&ve;ne..uremeDb b«b'fOf liibt abd' 

r ,- for heavy nucleus. ' " 
Tbe..tetm "color transparency'" means.consideration onqaark level. Oathit' level 

, color transparency is treated u;~tual c:oIof. screeninl of quarks lilcxl ~~rUaa 
of ultrarelativistiC electron and pOSitron Pair at.hort disba.ca fromttaeproductiOll 
vertex (ChudakDv effect) [l6}. ", 

If one bot'lIUMest the qu~rk hadronintioD ill iili(;~ at the coItisioll point, the 
connection between Duclear tranl!parency ~nd qu~rkhadronization~DlIdear matter 
becomeS 9bvioUli. The hadronization process can prove lobe very romplk&tedaad 

. depelld~ on many panmeters. ,,' , 
Recently the deci of color transparency for JI. and ","' ~os has bcS eousid" 

ered [81. Sufficiently complicated behavior of fUndioo T(II) lias ,beet1 predicted. This 
functions dilfer forJI" and .'t eol_ T <UorJ/~for &11 If, whill! Teanbemore 
t~ 1 for.' fur ibelaqe II dlH! to the presence of zero in ,,' wavefuodioa. 

,. Finally, ibae exarnpls .how that', ,'., '" ' ., 
.t., Nlldear Or color trantpareDcy &ivee various informaticlll~i ,badn)Dsproper­

ties durlor; UJeir-passage throu&!, the DUC!Cus' and hadtollizatioop~of. qlluU 
ionudei ...hai is, more fbridame,ntal. ','. ' . . 

. ~ Properties of fllnciion-7'(~~ v) depend oil tbe.Jmedlaniam· and c:ouseq~tIy 
011 type of'nuclear reaction in,..hidl badron prod~ ana nMUn1ly9Q the fUp or 
vari~bl:cs char~ter~this rQCtion. . ", " , 

,IIl.ibispl"OpOIIal wes~ to study nud~ tran~~deepinelaiiic:nudar 
reactiQIII for the wide ranCe or QI and II; In this case- wrepay Mtentioo -to dilferW 
cases of nuclear ~poIIse as: an additional criteria of DudeartranspAr'enc:y; 

2 Scen8rlo of high en~rgy hA' inter~etionS~'its 
,modiflcation ,for lepton-nucleus interaction. 

As a ~ult of the analyses of deep inelastic nuclear reactions we sugsest somevariaMs 
Of scenarios of parlicle production in hlldroo-nucleus and lepton-nucleus COUiaiOD (ill. 

Fig. 2&. (hA interaction). The incident hadron is considered as aquark~sluon ,. 
jet which successively intenr.cts in. the nuclear matter both with separate quUi-Cree 
nucleons and with any kind of fluetolls. These 01lctolis may beahot-ranr;e few-nudio;on', 
clusters 01' multi quark bags (MQB) {12J. We shall use term "centerofinteractiOl1" 

. ~ more general llOiion. The badronizaiion of high energy qaadl-gluon jet oeeurs 
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outsille ~he nucleu8; The ~uc::tsoffr~.tiOJ.lof ~m.d'~' An!'b~zed 

ia-A~j&t~==\t:'~~t';lA'~'~';~'~:H' -' 
direcf, coiUir~ oJ ~_tfme picture'of \hj~ proCess ••~~aiUeddn~ ."
 
~.for' tWO badroti.Ii.tI~'1'e1ali~tnDri1fliItum{JS,·I4:l. see~PJOP-QIa1
 
CODC.erning the cumulative parti~pfoduct.ion I1S]. - - "
 

The scenario of p&l'ticle production proc.ell8 in the electron-nucleus ipteradion at
 
mlanQ'i. showD in Fia. 2b;~-I~1hia eue mtuatph<!ton dilniQdAklsinto fi·pair ,
 
for. period of time ."biCb is COnsider.,lODge,:" than time neces&aiy to paM'thtvi.tgh
 
a nucleus [16]. Therefore, the qq, -pair is, tb~object interacting witht~nudeus;
 
This scen&rio is' ~ similar to the scenario'of hiI.dron-nucleu8 iuteritoCtions (lee'Fig.
 
2a). The experimernal eviden~ for tbis scenario [17] are not so nuinerOusu for
 
lA ioter~ion,-but. tom. MeIla.tlo Col.\1d be verified exper'iinentally using theCJttiBI '
 
'inadUne andptopertiesof~his interaction shQUld be similar 10 that of high ~
 
h&drOD~aucleusinteraction. ' '
 

The modifje&tiOri of propenies of particle production process with thetrAillition
 
from, lhere«ioDof lo."Q' (' CP' <o.lGeV'J ) to that ofhigb QJ (Q2 > lGeva) is
 
worthy ofespeciaJ Investiga1io~. The llCeIlario of the prOc;cl& of particle prOduction
 
iii ~~iDter~ian'whhhiJbQ' it shown in Fig.2c,d. la this cue aviftual pbotOn is
 
'~ byaqufk in the vicinity of the p~nt of It. emissioD by tbeelectJ'Oll.
 
'%e~'shown in Fig. 2c;d correspond ,to the different hA(,irOn jetenereIi.
 

E - E' . in thec;ueof low energy 1I(F'~.2e) natpnly the P1iriuirye.~tednt.eradion
 
may servet as & 'iourre of secondary particles. Additional seoondary nuclear "ItaR"
 
."ould ,be produl;ed by r«:oil quark if itt hadronization wiD occur in tbenudeua
 

~~- ­ '-. ' 

, Fig. 'ld 8bows the ('.ase of qU&I'k emission at bigh Q' and II interactiop, (but for
 
~ =z >0.1; in other case the wherent ioteritoCtioiJ oftbellOftquark in nucleu.
 

,in, posIible) when\theb6dronlzatioo<!f knocked quark sbou~occur outside O(the
 
nu~.12. 7). "I'befefore the products of its hadroniUtioli wou:Jd nottake.p&l'l.ill tbe
 

, generatiOn of ~dlu'yp&rtid~. lilthi. case the particles should be Pr9duCll'd oaly 
.. a result ofille hadronizatio;; of-tbe spect.atorquarb oftbat reuter 111 wbiGhthe 
viriliN phown have been absorbed., 

's ,Nllclear transparency in deep inelastic nuclear 
reactions. 

Scenarios of deep inelasticnudcar feaCtitms, wbkll haVe been _discussed above, con·
 
tain definite information and IIlnke some predictions conrRrniug nuclear transpareucy.
 
ThCliC J>rt-'t!ietions depend un fiJ' and II. Kopeliovich amI NCII1("hiksuu,,:!i,"d a model
 
[7Jwhich also p~\<Iict8 the dcpclldell<'c of trnnsl);Jn~ucy on Q2 /lnd II. Fig. 3 shows
 
this model predictions for the transparency value a~ II fUlldion up to the photon
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:::\ '~~Ge\r iof::dilf~.A~Q.i~·.'l*an)e~::'~~;v&fue·~peods' " 
" ~.. , (OIl A aOdO' 'l~y; 10 eXperlnients'withlicht aM' heavY 1!ucle.artacgeti and with ,
 

~. , different Q'iia tlieraDge 1·10 GeV'would be IDOIItly.l;~ciat "
 
Scenvios sboWtbAt nuclear reePo"" aIaO depend on ~,O' and v. N~dear 

reepoaseallows to dnerminfor 'what JUilematical ~' the8e, ac:e&WiOli'realiSed, . 
,N~ly~' ", ',',', " .. " '," . :.:'"'­

l.Experimeatal points in, F~4~lttheva1tle of D,onn.,Jizecl iQVariant eross 8Cl(:­ ... : . 

. " tiOa or ,the probabilit)' oCcumulative parUcleeprOduCtion i 

" • ,,=-E·'~, '..l: (2) ." 
. tria··uy 

, 

as & functioo de energy of incident hadtoD (191, wh~re .,-.... ia thec:hJ&..lIeCtions for 
incidentpariicle uu.:ractioos with Ilucleus. For'the scenario in Fig. ,2b.-OM Shouid 
exped the samedependellc::ie8 oC pon v. tn this ca.~ the defini,tionof " should, be 
transfotnted into ;' ' , 

(3)",P=~ , 
• ' ForQs > lGe~at.d· small II (Fig. 2<:) p should~ a.boutOIl~ halioC.t~ .vaJ.'ue p 

" for hadl'l)lloonueleus interadions and P llhould be fUi:iher decre.r.seWith i~ vit . 
',' KeIl~.; in Fis. 2(1' ill trUe. " '. ,',-. ,' ... ,

, 

. ',,' 2.The II dependen~ofpis dilr~etlHo! different nuclei. Fbr'smalIO' and large /1 

,,- Alia.. for large " and I.&rge Q' p -- COfUt."· ' ' ;" 
, 3:'Meansizies of the regiOn of ~dary hadrOll8 productiOD differ-from eac.b <Jt'­

,CorF"1S- ,2b, 2,c,'2tl The transverse, sizes arecollftant"J. - 'ljmwhile loJJgitudina! 
:siaes land ita A-dependence wvy,sothe !lJiape of ili~actioOftlgiOnvarYa. , '. 

Predictions (_ Table I) are" not depe..d on the manner of ~urjng of the sizes 
of the iDteraction re8ion (by the ~urii1g of mesons Bose-Einstein correlations or." thefinlll state interaction of nucleons or coalescenSecoefficient for deutroos e;L.c.). 

4. Far the hadron nuclewi deep inelasticreactioos theconnectioh beLween sizes 'r 
and azimuthal asymmetry fJ [20, 21) . 

'. J:.,-i,p"dl ~'~ 
fJ-2 ' (4)I, 

- li.,-".+~f~4 

laM beeu.found [22}. This remit is a~wn in Fi~. 5. This connection sboulQ be 
, expected in according Lo s~ari08 in Fig.2. Predictions Cor the values fJ Cor diiiere41t 
Q', v and A are obvious and ii",.ed in Table 1. The bright predid~n is sharp angle 
asymmetry for heavy n1~cletJI Cor Q' :> I(GeV/c)2 andll > 10 GeVivhichis the same 
for light nucleus. ' 

An these facts on~ can summ~ in t~ table 1: 
'f 
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- QZ, (OeV/c-r <1>1 > 1- : 
(-:!..l"~~;::;G::;'e';V~~"'"'--"....=--i:5-,-+-~ ...=-:5~,--'-:"+~~>-_, :-:5-'':"-;. ',' 

,p "Pt.- AIJ. 1/2p,.- All· Pe¢~(A) 

" ' 

: , 

WhyEEF andMEMUS.. 
- . '. 

, E1~trOn accelerator isdesirabJe machine beClUlse electron at Q'J >IGel" iDter:~ts 
with, single quark loe&ll)'.1t takes electron e.ccelerator with th~eDergy20-30 GeV 
~U8e in this case only one can realiZl: measuring of upper limitioT.Jiqd_tlans~ 

p&reDCY. ODe should use beams ha.vingsufbciently large'intensi,tyfot &CCwnuW.ioB 
of nKeSArY .atisticsat Illrge QJ,and II including the correlation rneasuremen.... All 
,~ should be carried out in coincidence with sca.tteredelectron"for the 
detetmina1.iOll of Q2and II. One should measure also time coincidence of seoondary 
partides fi-om the nucleusfragmentatiQll region. To carry out theexperirnent8w~ 
the co~~ce betWeen ileoond~ particles ana acatte~~rons~ betweecsec. 
ondary:partlclea for the correlatIon ~easurentents thebigh duty cycle ,18 needed, For 

, the detecting both forward and backward' particles 4,.. deteet.ot is needed. _ ' 
For the experiments with 411' detector counting rate is determined by the ee' crose­

section. 'table 2 shows the number of eyents fOr the dilferentva1!,H!1 orQ,' and 'II (in 
GeV &tKl.(GeVlc)2 j Eo = 15GeVj L= lo'l'_-':-ec-1mu:lecm-1 jt= 1~';'). 

-1 <Q~ 2 < Q~ 4<~ 8<J~~ 16 <.Qz 
1<11<2 3.7 ·10 7.0,10­ 6.,0 ·10' 
2<:11<3 4;0·10­ 5;0·10' 1.0 ·10­
3<11<4 3.5· 10" 8.2·10 2.0 ·loe 2,0.1 )Z 

4<1'<5 3.1·10· 8.8·10 S.O . 10" 4.0·11" 
5<u<6 2.5 ·10" 8.0 ·10 U}·1O 4.0·1 "" 
6 <,,'< 7' 2.1·loe 7.0 ·10' 1.0·10 2.0·10· a 
7<u<8 1.7 ·10· 6.0.10' 1.1 ·10 6.0.,·10' 4 
8<11<9 1.5· 10" 5.0 ·10 1.1· 1O 1.0·10· 2.0· lOT 
g < II < 10 1.3· J()" 4.9 ·10 1.1 . 10 1.0 ',10" 9.0·10' 
10<11<11 1.2: 10" 4.8.107 1.2.107 2.0· J()" 3.0·1Q3 

'11 < &/< 12 1.0 ·10· 4.7· 10 1.2·10 2.0 . Ill" 8.0·10" 
12 < II < 13 1.0·10" 4.5 ·10 1.2 ·10 2.0· II)" 2.0·1()" 
13<11<14 9.0·10 4.3 ·to7 1.2 . 107 2.0·10& 4.0· 10" 
14 < II < 15 8.0·10' 4.0·10 1.2·10 3.0·10" 7.0·10· 

.-,.',t-" ... - ­_..... 
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':' 'M~~~ait~.~¥~~.~~~~hiSb_QiUci~. 
.For th. aa:uJm.lWiOIl orst&tistia-at--.small'Q~: and-smaJI" it takes ~uHO pemmta­
'oftbe toW \ime;Fis-6 iliews q"iildJl ~,..hich*";~~"9arioU8 
.augIes'~ IIC:&ttered eJection~:Reliable rej~tiOil-is nelldiidfot:t!aifUt hadraoeat $~ 
aosleil where tarse amount of.eJed~u.o&ts:.nall qs is available &Gd(or tbe eteetrOns 

. at. 1&:I8e ..n&!es wbere l;qe iItDolUlt of,r~ntesori$ are available see Fig~ 7, . ,... . 
'. So MEMUs [U} is the-4'lr',de~or s~ii&b1e tattoo registratioD aaid identpieuion 

both faat forwanl-partict(JllllolJd'pariides from the nucleua fragmentation,tePOI1. _ 
It is easy to seeth-t wggesied experirnea& cqincide with reSpect its requirements 

witb tbe expl:riment fOf studying Of cuinulative parlieIe;; production (_. proposal 
Degtyarenko ~.a;I~(15n .. 'S,uding of the cllmulative pa.-tielesetrntkd. by t~e sifllle , 
aucton illpoplbif; only in the case ~ponding toFis: 2d.-One ahOtdd yerify that 
tw. eft'ect re.tly ~eJ place.' - ',' . . . 

'So,,-.r ptopOR to meaSure using the MtMUS th!!: correlatiOns between!!:' at. wide ' 
QJ,If .~Il aad ...•. . .' . , .... ' 

..). faat ~Ild&ty hadrOns.in forward direction, for me4$Uring tbe,vaIue or tr'" 
'J*eDcyT ... ,_.._. . .. .,-" -.,., - ' , , 

b) tbe value. or ,,~r,-,', IHor iIecoDd~ hlMtrPlI8 in iUIClea:rfralmeniAtion ,rei!on. ' 
The tarFta ~"~ H,Be(He,C),Cu(Ti)'pb(ta,U), " _, , , 
We hope '\W ~orwidely discussed ~ prob1eme of ,~udear' tr.~enc;y . 

,heI,. to COo~ lD6Ily pijysicitts _nel the experiments em MEMUS ~rom, 
eta,. " ..' , -, • ".. , 

., .. ' 
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."..::- '~" . 
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Figure 2. ~ 
1 ;The scenarios oi particle produc"tion in a) hA interaCtion, b) eAinteraction at small 

Q' region, c) eA interaction at high Q' and smalL v , d) eA interaction a.t high Q' 
and high v . 
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The Kopeliovich et.~l. model [7J predictions for the transparency as a function of " 
for different A and Q'. 
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The est·imation of thecrOll8 sectIons for electrons &Qd pions production. At e(15GeV)A
 
interactions jor different emission angle l!.S a function of the energy of secolldanes~
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