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· · .The polarization observables in the reaction dd ➔ 3He~ are considered. 

Their high sensitivity to the 3He wave function a~ sh6rt distances:is shown. Using · 
of ,both polarized t_arget -and beai:n allows io extend suffic\ently the number 

of possible exp~rimeii"ts and to separate 3He structure from the reaction ~echanism_s 
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··1 Introduction 

. I~ rec~~t past signifi~ant p;bgress ,in the investigatiori · of the f~w-body ~ystems, ~s~: · 
·• pecially of th~ deuter~n and 3 /le, hav~ been achie;~d; The6retical and exp~riment~l 
•' ; . . -,. ,'· , :: .·,_ ·/ .( . : .... - ' ... , ' . ·,.' 

study of the' light nuclei• strudureat short·distances brings' light, on .the. trnnsition 

'r~gi~ef~oi:n traditional soft liadrbn physics, :wher,e p1otl-n~~leon mode of the Iiucl~ar ' 

~atter dominltes, t9 hard pr~ces;es, where manifestition' ~f.qua:rk-gluoii d~gr~es of ._: · 

>freedom is .. possibie,· gives ~n impo;tant;info;malion about rela.'tivi~ti~ bou~d states, .. 

•. . ~llowing to set a constrain ~n the diffeient rriodels of desc~iption of the ~ucle~r 
:_ "/. . l .. , ,· -. , . ~ ·.. . . - , . , - ... _~ 

structure,. .. . . . . . ·'-.... .. . . . .· . . 
. , l ··. .·· · ·. "" ,._.,, .. · \'- . -· . i ·- • ·, ·, , ·. ~ 

The .studying_of the high-momentum component of nuclear wave functions. is .. 
j -·• • • ' , • - • • • 

possible by processes with large m'omentuin transfer to the nucleons ~f nuclei, both · 
, .' \ .· : . . , . . . : ,. . • .. . . . . C . : 

with electromagnetic and hadron--probes. In, spite of the difforent nature of elec-. 

tromagnetic and strong interacti~ns combined an~lysis ~f the~e processe~ provides .. 

. , bett~r understa~ding of the light nucl~i s;rtict~re and reacti~ rn;c:;hariisms.·.' ··'· .· 

, '.She nucleo~'.mom~~t~m dis,tributions Jxti-acted froni inclusive '3 Ife(e, e')X [1] · .. 
I - - /. -. ..1 .,. ""' , , . .· • ··- ' - / , . , • •-.'. .• 

·and exclusive 3 /le( e, ep )d and 3 /le( e, ep )pn data.[2] taking into account corrections_ 

due to final state interaction (FSI) a~d meson exchange currents (MEC) (3] an_d from 

6;e~kup·A(3lle,p)X dci:ta at zero angle [4] within•Relati~istic lnip~isApp~oxiril~--· 

·•tio~{RIA) [5] .ar~1n good.accordan~e. On the otherhand, the mo~e~tum: distribu~, 

tions of .spectato~s ~btained' froin the exclusive measurements of the 3H e(p, 2p)d and· 

' '
3H e(i pd)p reactio~s (6] and incl~sive m~asurements A(3 He, d)X breakup ~eadion ' 

' > {4], de~~~strating agood agreement each with,other, show an eniiancement of ex-, 

t~~ted morilentum density ov~r caiculations perfor~ed 'within RIA ~sing a Faddee;,. 
_, . ",, i ,· :·· '.. t' ,, .. · .. -, .. ., I ••• ..,. -··, _,, ' •• .,_ 

c.alcu.lation of the 3 /le wave function (7] starting from momentum of spectator in the ' · 
. . . ' ·. . ,' ... , . ,· • . . ., .... I -- , .,'. 

· rest frame of 3 /le q > 150M eV/ c. This discrepancy can be explained as the poor, 
:· ., ' ·. - ,. ':. . ( ·. . . ,· , - :......., - ,_ 

knowle~ge of 3 He. structur~: at large· momenta, as the importance of the r~ction 
mechanisms .. 

\ 

The short-range· spin structure of 3He has not been investigated so widely as 
the. momentum distributions to date. The result~··of e~periment with a pola;ized 
3 /le target an"d polari:i.ed·profons p~rformed at 29OMeV at,.TRIUMF'(8] indicate. 

, that ~naly~ing po~ers Ano,· Aon and Ann ~re close to· the IA predictions· for th~ , 

. 3.H e(p, 2p) reacti~ri,-,while for th~ 3 He(j,pn) 'there is a strong ~isa~r~emer{t .with 

, :·.tn.ese predictions. Polariz~d 'ele~tron 'scattering on pol~Aed 3 H"e target. 3 He( e, e')X 

also can .be used t~ study of the different components ofthe 3 II e ~ave'function [9]-

[11 J: However, to d;scribe of the experimental results [12]-[15] obtai~ed ,at different 

' relative, orientations of electlt; ~a.Jile-~ rn.e. Sl?lllS ~t:~-:~~<:.e,a;y taking into account 
.: , ~ .. .,_.. ~""'••rht;,.'la ";J•l1.ilJlf ~ 

-· " ~ . , - . rul-e~S.kIX RC~ .. 1~;:ani~r~Q . · ' 
, . , · 6b-iSJlMOTEKA - , . 

;,,......_.Ji, ~-I 



FSI and MEC in addition to_IA. Calrnlatio1;1s: perfo~med for 'e:x:cl~sive 3 Ji e( e, e'p )d -

and 3 H e(e, e'p)pn reactions [16] sh_own the sensitivity ~s' to the various compoiients 

~f th~ . 3 jJ e·wave. function, -as to_ FSI and MEC at . ~ci~enta ··or· spectator above . 
q > 250M~V/~ forthes~-reactions:' . . · · - . 

. -- .These difllc~lti.ei in the interpretation of existing dat~ require to perform of new 

polarization exp~rirrient~ with 3 He:. But tli~ nu~ber of possible reactioils for this 

. purpose. are limit~d ;by the. absence ·ofth~ polarized 3 He beam of high intensity and 

high-efficie~cy pol~rim;ters to measure the 3H e polarization. . . 

. 1n thispaper· w{conside~ the 'pola~ization obse~vabl~s for_ the dd ~ 3 Hen re0
~ 

, . - ,. .- -. - •-' 

action/which belongs. to the same class pro.cesses as the deuteron-proton backward 

el~stic s~~tt~ring d~ 7 pd, ~~-tensi;ely studied in -the last year_s [17, 18]: So~e ~( 

th~s~-obs~rvables are,v~r; s~nsitiveto the.3H e aiid deut~r6;iia~e fuilctions at sh~rt 

distanc~s .. using ~f b6th polariz~d- deuteron beam -and target with differ~nt ~elati ve 

spin-~iient~tio~; giv~s th~ opportunity, on the ~~e hand, to increa;e sufficiently the 

:1-umber o{ poisible·e~;eriillents, and,·6n the other hand, t~ sepa;ate 3_He str~~ture 
f~om the reaction"mepiarii;~s. . . . ·-

2 -- Spin effects fo~ ~dd ~ 3 H eri reaction . : 
,· • • • I :,- , . • '"' • -- ' . • ' -- -. 

1n· the general. ca~e ·_ the dd ~- 3 Hen .process within. framework. of On~:fiu~leon-
- - . ._ - " . . . . ' ' ,-\, ' - ·. - --- ' . .., . ' --: .. 

Exchange_( ONE)" can be presented as a sum· of 2 diagrani·s (Fig;l ) .. In this paper we 

piopose to study polarization observables for this ieadioi{ in th~ colline~r'geometry. 
·- . . ;. - - : ·. - -,,. ' .· .\ -~- . . . . { . . ,- . '' - : _._· .,,. . 

:_The corresponding matrix element can be written in the following form: ' 
, t - -- . . 

' . . ". ' ~ 

M =· t/,t{( (uU1);1 ( q1) + (an)( n6i)b1 ( q1)) 

<:: ((uU2)a2(q2) f (8~)(nU2)b;(q2)) +' 
((acli)a2(q3) + (.un)(nUi)b2(q3)) 

· ((au;)~1(i4) + (un)(nu;fb1(i4))}t/,;; 

:, ; . >(1). 

· .. · where <Tis the Pauli matrix, ip;,: and 1PT are the neutron and- 3 H e spiriors, n is the ii'nit 

. · : ve~tor, along the r~lative mo~~ntum ofinitia.lparticl~s, U1'arid U2 ~r_e th~ d~ut~ron~ · 

· _ °r,olarization vectors,' di(qi); b1(q;), a2(~; )'and b2( q1) are the combinations "6Mhe·s~ •· 
. and D- whves in the deut~ron arid 3 H e,.respecti~ely: ., . . . 

. . ' ' . - ' -. ~ ... ·. , -•- . ; . .-1- < ; ; . 
~·; a;(q) = u;(q)_+. J2w,~(g),"" 

' -· ' ' -· ,•' 

2 

. ':' :,, . :3 ... 
b;(:) =.~ v'2Wi(q)- .·· 

/,,. 

•J 
J 

!. 

t 

q2= p-~2·...:. & 
. '·,2. 

'q1=1?- ...:.·fi_ 

d(p2) ,/ 3He(k~) d(p2) ~(k~) . 

----~. 

• .,· 

d(p1) 'n(k~) 3He(k~)· 

q"i == tl·-r .-· 
2 . 1 qj=pi-& 

. 2 

/ 

: .. ·_a) ·- b)_ '> 

Fig.i Th~ ONE diagra~ns f~; <id'~ 3 He,~: a)L cliaririel di~gram; b) 'i1- d~'arinel 
• •' • ,,, , • • • ,, , : • r • • - ' -- • •, - •• 

diagram. - .,-,, ~ · - , 
. . . . - \ 

\' 

. : : »· ' 

The relative mo"menta of.the neutron and the proton f~r·d--+ pn and the deutei-~n 

· and the pro~on fo'r .3 H ~ : dp\ertexes are ta~en; ~s .argume~ts of"t~~-deut,ero~ a~d _ . 
3 He wave furicti~ns. ' . .. · . . . . . . . . . .. . . 

We d~fine· th~ general ~pin ob~ervabl~ for dd -:..+ 3H :n in t~rms of P~uli spin, 

matrices u for 3 He and~neutro~ .a~·d a set of spin opera.to.rs S f~r d~~te;6ns as 
. ···''' ·_,.;':- .:·· .. · -,."' · . .:··.·.: ·-:_·:~-~· !·,.'•·.· ,.'"·, .. .!'"•··· 

. Tr(M:tS"M+u~u~) . 
C>-.,",~'.IJ =: ·._ . Tr(MM+) .. '. (3) 

where indices ,\. and ,. refer to the p6fadzati~n of the target and beam.deuterons 

and•iridices a and ,8 ·to th~ polarizatio~ of the 3 He a.nd th~ neutron,respectively. 

We u~e ~ righth;nd coordinate system, where N, L, S ~re norm~l, l~n;itudinaland 

sideways p~larizati~~ of particles, resp~~ti~ely. 

•/. 

U~ing expressi~n (1) for aIIlplitude M one can obtain: · 

. . . '[r(MM+) -~ :(i{i(q1)+~i(q~)){u~(~2)+ i~(q~n ~F-;, 

(~~(q4) +wi(q4))(u~(113) + ~~(q3))+ 

2(u1(q1)u2(q3) + w1(q1)w2(<J3)) . 

. . ( U1 ( q4)u2( q2) + W1( q4)w2( q2)) 
-3 

(4) 

..._ 



,, . . ,· 

. Here we•dis~uss the dd ~ 3 Hen_reaction in the collinear geometry; when 3 /Je 

and beam deuteron h~ve "the same directi'ari of the mmnent~m i~ the center pf ~ass. 

Under these kinematicaLcondition~ one of diagram (Fig._lb) is strongly' s~ppressed 

(a few'order~ ofmagnitude) by.the r~pid decreasing of the deuteroii and 3 He wave 

function.s v~rsu; spectator ~ment~m. This o~~asimi' si~plifies ~nalysis of the po-· 

la;izationphenom~na:-for·this reaction. Using expression. (3) on~ can calc~late the 
. . ' / " . . ··. . . 

· polarization observables . 
• • - ~ • r ' • , • ' • 

· Tensor analyzing,powers due to the polarization ·of initial deuterons can be ex-- . . ,- . . . - :,. . ~ ' - . 

pressed as: ' - · __... 

~ GNN,0,0,0 = 
I. 

. --~~:· 
Co,NN,o,o := 

1 w;- 2\1'2u1W1 

2_~: Ui + Wf 
1 w~ ·~ 2v'2u2w2 

2 u~+ w~ 

(5) 
( 

.(6)'. 

In case of polarized beam( target) tenso~ an.alyzing -pbwcr is mostly. defined by. the 
3 He ( d~ute_~on) ;ave fun~tion: The expression °for Co,N N,o.~ agree with ·expression • 

for P2~ of thefin~(deuternn 'fra'm A(3 H e, d)X breakup re~cti~m [20]. But in °Ca~e 6f 

dd--+ 3H en r~adion w~ niay study-3 JI~ ~pin str~ct~re withou_t seco~dary scattering. 

. Behaviour of tensor analyzing powers are presented in Fig.2.~ Th~ dashed lines 

. ai:e obtain~d ~ith presence ~f o~ly S-vvave in 3 H~, the fulllines are t~ki~g int~·: __ 

accotirit _both S arid·D.wave~. Calculitions for all obser_vables are perforirted·taking 

int~ accounthoth diagrams'using ~He and_ deuteron w~vdurictio·n from ret[7] and 
ref.[19], respectiv~l/ . . . . . . 

' The e~pressioritfor ~oeffici~nts of pol~rization trarisfer. depend ~n :'the both wav~ 
:. - : ' . .: .,- _, ·'. . . "' ,. - - . ' ~- . ' 

. , fundions: ·· 
,'. 

C .. ·. _ 2(ui~wf-uiwi/v'2)(u2-V2w2)2 

"· 

· •GL;o,L,o 

N,O,N,O . - g .. .' 2 + . 2 2+· 2 . . . . > U1. W1 . U2 . W2 .. 

C'. . . , = -'2 (ui~ V2w1)2 (u~ - wf-'- u2~2/J2), 
_o,N,N,O _0 g ... 2 + 2 _• 2 +· · 2 . . . Ut W1 . . U2 W2 . , 

2 (~1 + wii ✓2)2 ( ~~ .:c w~ + 4v'2~2wi' 
9 uf+ w; u~fw~ . 

(7) 

' (8) 

\ ___ (9) 

' 2 ( Ui :;_ wr + 4\1'2u~ W1) ( U2 + w2//2)2 .. 
9 :· . u2 + w2 .. u· 2 +· ·w2 . 

.. . ·, 1 .. _. I . 2 . · .. · 2_ ···:-- · 
c~.t.l,o 

-/ 

(10) 

R~ults 6£ these ~~lculation;·'are presented inFig.3 and Fig.4. -

The exp;essions for spiii cor~elation~ due to've~tor pol~rization of initialdeutcrons . 
have the following form:, . . . . . - . . 
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Fig'.2 The tensor ~na.lyzfng p~wers:' a) CNN,~,o.o due to th~ polarization o(the .. 

'target deutei-im; b) Go,N N.~.; duet~. the polarization'~f the beam deuteron: Dashed 

· line -. without D wa~e ~ ~He, f~ll line ~ with_ D~wave: . 
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Eig.3 The~oeffici~~t of:polai-ization ti-ansferJrom:polarized target deut_eron ·to 

th~ 3 H e i a) i;N;d,N,o':due t~ th~ ~r~nsverse pola~i~~ti~!l·of particles; 'b)CL,O,L,o_due, 
•' ,.. . . .. ,, . . ' ·~' .. . .·. . ' 

to the.iongitudinal p6l~rizatioii. Li"n~s ai-; as id Fig.2, <' • • ' ' • • • • 
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Fig.4 The coefficient of pola~izltion transfer from, polarized beam deuteron· to 

.,
3 He :' ~)JJo,N,N,o' due to th~ ;r~n~~~rs~ ·p~larizJio11 of particl~s;'.b) Co,L:L,O _due to .. 

~ the longituclinai p~lariza!ion. Lines. ~re as iiFig.2: . . •. •.. , .. . . ' , . . 
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Fig:5 The. vector, spin correlations for dd ~- 3 Hen reaction: a). CN,N,o,o: due t~ 

the t:~~;verse~~~lari;ation o(both deuterons; b{CL,L~.o d~e tc/the' longitudinal 
• • .,_ • C "-, - •• • < • • ··, I • : • • ' ' ~ • ~' : '.: •. ' - • • . .-. - .• ~. ' •. , , 

polarization. ,Lines areas in Fig'.2: .. ·-- . · . , i _ - . . .· · 

'~' ;g 

;, 

.. ~. 

t!'. !'AL 

4 (ui - ~i._: U1~1/V2) (u~ _.;;~ ~ -:i2wif ,/'i,) • 
·P uf+wr< ', u~+w~ 

CN,N,0,0 (li) 

c·' ;· __ . _4(v;1+w1/V2)2(u2+1vif,/'i,)2. 
. L,L,o,o .-. 9 ... u2 + w2 u2 +·w2 

· . I' .1_ 2 · 2 
(12) 

The sign of these observables i~ negative· at. sri1all relative momc;rita of initi~l deuterons· 

what· is easy to und~rst.~nd. Sin~e two protons in· the 3JJ e · diust have opposite di• . 

rections_ of spins due
0 

to 'the· Pauli p~inciple,the maximal yield •or 3 Ile will be in. 

·case.of opposite orientations of the initial dcutenins spins. 'It should be noted that 

·for 
0

proccsses'dp :· ;d J21j and d 3 Ile -:-+ 3 [{ cd_the spin-'correfations ~re'posi~ivcit . - . ' 

srriali momenta. Spin conclations due to the. normal and longitudinal polarization 
o[ both dcuterons arci·p~esentcdin' Fig;5, ·- . . . . . 

We would like to r10te; tl~at,'~1ost oLcon~idcrcd obsc~;ablcs arc sensitiv~ to the 
3 JI C str~~t~re at initial' momenta ~'r ~leutcron 0.7 ~ io ·ocv /c, tliat'corrcsp~nds to 

high relative ~omerita: of the dp pair in the 3 JI c: .lri'thi~ range the ~el~tivi;tic effects, 
- . . . . - ,- ' . . . - .- ' . . ~ . 

·as well as non nuclconic· degrees of freedom· start to_bevery sufficient and must be 
- taken intoac:count in addition to simple ONE. . . . ( . , .. --. . ·_ 
.. All poladzation 6b~ervables_considere~ above a~~ T.'ev~n.:N6te the study of T-

-· ' • "' I • -• , , ' 

odd effects.for this reaction is the great importance./l'heoretical calculations give the . 
' • • •. -~ - • ' • • • • - ~ '- r • 

· - non~ero value ·of CN,LS,o,o even within fram·ework of ONE. For inor~ <imi-iplete analysis ; 

itis neces~~ryto consider the adclitio~,il ~1ecl1~~fsn1s, for in~tance ~ e~cita.ti~ri in the 

inte;iii~d~t~ state or' 3~body. forc~s [22]. T~o 'deutero~s in 'tl1eiu'itial ,stat~ for thi~ 
/ ~ ~ . ' ' . ~ 

reaction give a lo_t of possibilities to'study su&kind of effects ir1 the first scattering. , . 

Spinc~rrelation parameter CN,LS,0,0 (or CL;Ns.~.o) p~oposed to be measured f~r:dp ~ • 
3 II ei0 and dp- ~ pd: reactions [2a, 24) also _can be ~Jeasured for.~this r~action .to- -

·u~dcrstand '.the features of r~action mecha~ism ~nd to. ser;aratrit Jron\ -tl1e 31-Ie 
structure. 

3 ' Conclusions . . , . 
We considered th~: polarization obscrv~bles for _dd _:_;, 3JI en reac-tion ~ithii1 ONE 

appr~ximation.; 'Jt is ~i10wn th.e high .sensitivity\oine oUhcm to the ·spin sfruc·· 

. ture of 3 II e, especially ~vcr ra~1ge 0, 7 .a.o Ge V / C of inii.ial m~mcnta of dcutcrOI~ i,;:-· 
Iabo;'atory .• ; , : - . ·. . . -._ \. . . · ' · ... - . . • . ... .• · '' . ··· . .·. 

'I'he ~ost realizable experiments' for I.his reactim~ in additi~1-to ,ncastircdcross 

, section (25; 26] are '.the study of the tc:i1Sor ari~ly~ing i>owc~ Co,NN,o) and ~pin CC>r· 

relation c;.,N,0,0 due io the transversc·pol~rizationof bot,h initial·dcuter~ns .. Such 

·. invcsti~ations c01,i1a be pc~forr~~d at ~AtURNE, COSY ~nd in Dub~a; ' 
. ,; . . . ' . - .9 ·.. . ' •.· ... ·. -



. \i 

" - ' . '. ~ . . . .. :' : ,- . 

The next step .is the measurei:n~nt 9f the T-odd obs~rvables like CN,LS,o,o for this 

reaction, what could give an important information about readiori m·echanisms and 

. allow ~o' correctly e~tract-tli~ spin .structure· 9f ·~He . . In principl~; ·this e~periment 

could be done using·extraded p~lari~ed deuteron beam of ne; sup~r~o;d~ding I 
I . ' . - . ·. . 

accelerator NUCLOTRONand.installed polarized·target in Dubna.- · 

. Performa~ce or' thes~ ~xpe~iments is al~o important from the p~int of view of .. · · · ··.· . ": . . ' ., ' , ; . ._/· .- • .. ·' .. · ;-- " " . . . : : . "" ·. .• . . . . 
.. using polarized_3 H e as a polarized neut!on target to study the neutron spin structure· 

~ functiops (27] f;om deep inelastic scatt~ring, as weH is to extract the neutro~ form' 

fa~tors fro~ quasi~elastic el~ctron-3 lJ e scattering: . . . 
-- • ' • < • ,, • • >. ; ' - ~ 

. Acknowledgm,ents. · 
; . 

. '. . . . . : '· : . .· 
One of.the authors (V.P.L.) .was support~d by NATO Foundation. Ifois grateful 

. , ' . ' .. . . . .. 

to E.Tomasi-Gu~tafsson-for o~ga~i~ation of his staying and very kind hospitality in 
Lab~r~toireNati~~~l s~~~rne, ~here this m~~u~crip't ;as'·w~itt;~_ " . • ': . . · .. 

. '. , ". ~ - ·' : • • . ' ., . ,. - ' -i . \ •• . • • ' -, ._~, '. . • '.. .. ;{ ~ ; • ' • - ./ 

References 

·.·, [1]· DayD. etal.//P~j's.Rev:-Letf.1979. V.43.: ~:)143. ~;~<· 
McCarthy J.S. et al.// Phys.Rev.1976_. V.C13. P.712; . 

s ' / •• - • • - - , -. • • .. • ,- •• • 

(2] Jans E. .et "a.1:;/ Physjle~:Lett. 1982.'V.49'.. P.974/ 

Jans E. ~t al.// Nud.Phis.1987.Y.A47'5/P.687: . . . : '. . . ~ 

/: 

/ ·-

/· ·1 ·. 
< 1 · 

. - ' , . ,· t. '.\ ··'-. ·. ' ' '_ .. 
' · [3] Ciofi degli Atti C.; Pace,E. and Salme G) / Phys,Rev.1989. V.C39 .. P.259. : 

Ci~fi degli':Atti C., Pac~iE. and S_al1:11e G.// Phy~,Rev.J991:V.Gi3. P.1155. <.: 
-,- • ;. ," ,- "\" ', - • :. , : ' • \. >. \ .' •• ' • ' - ·- • : '. ' • ,· • 

Ableev y.G. et al.// Pis'ma v JETP. 1987. V.45. P.467 .. · 
. , . - ' - . -; .· . . . [4] t ~ ... 

(5] An~hishkin I>.y.,Vizirev'a L. ,and ·Kobushkin A.P.:// f'.reprint JTP-86~51R:. 

'1986. · Kiev. 
. . . ' ~ 

· [6] Epstein M.B. etA.//Phys.8:ev. }985. V.C32. P:967. · 

. Kitching.P. et aL/t Phys.ilev .. 1972. V.C6. 'P.769. 

. (7] Schi~villa K, Pandharipand~·V.R. a~d Wi_ringa R.B. // N~~l.Phys. 1986. 
C • • • 1' 1 

V.A449. P.219. ' ·, 

'--- (8] R:aha~; A:tt al.// Phys.Rev. 1992 .. V.C46. P.1167. 
, • ' ~. ' " ',_. • \ .' • "\ I ' , 

(9] BlankleideLB. and Woloshyn R.M./ /Phys.Rev .. 1984. V.C29. P.538. 
/ . ' . . -. ~, ,. . , 

_ 10 •. 

·,·. I. 

I 

' ' 

,_ :If 

!IO] Friar J.L. et al.//Phys.Rev: .1990. V.C42: P.4i. 

[il] · Ciofi degli Atti C., Pac~ E .. and Salme G:// Phys.Rev. 1992. V.G46. P.R1591. 

(12] Woodward C.E. et al.// ~hys.Rev.Lett.: '1990. · V.65. P.698. ;, 

[13] J~nes-Woodward C.E: et. al.//Phys.Rev. 199L Y.C44: P.R571.' 
- •' . - -

(14] Thompson A.K. et al.//Phy~.Rev.Lett . .1992. V.68.' P.2901. 

. (15] MeyerhoffM: et.al.//Phys.Lett.: 1994. V.B327 .. P.201. •· 

(16] Laget J.M.// Phys:Let.t.1991.. V.B273.- P.367. 
. . - •", ~-· " .. - - . .,. 

Laget J.M.// Phys .. Le~t. 1992. V.B276. P.398 .. 

· (17] .Punjab·i V. et ~L//Phys.Lett. 1995 .. V.B350. P.178 .. 
\ .. \ ,· . . ·. .., ' ,, 

--· 

\ 

(18] A;hgirey L:S. et al. /; i1~:14~th 'lnt._HJPAP Co?f. on_ Fe~ B6dy Problems !n 

- Physics. June 1991.: Wiliiamsburg;·usA. ,Ed. by F.Gross .. 1994. P.22. 

·. Azhgirey-1;.S'. et al.//!lrep~int JINR Er:94-156: · 1994 .. Duhn~. 

(19]. Lacombe M,et al.// Phys.Lett. -1981. V.BlOi. P.139. 
. ' . ' . ., ' ' _,_ -

'. [20] SitnikLM. et al.// P~eprint JINRE2-94-95: 1994;: P.282. Duoria. 

Sit~ikl.M:~t aL// Preprint JI~REl-94-186. )99{.,Dubni._ 
,· . ' 

(21] SitnikLM., LadyginV.J;>. and·Rekal~ M,P. // Yad.Fii.' 1994 .. V.57. P.1270. 
.•. . • • • • / • • _' ,• •,•·.~, .C •:•' ' • .•·• '.: 

·. (22] 8-tadler A;, Glockle W. an,d.Sauer P.U. ·/ /Phys.R"cv. ,1991. V:C44. P.2319.;: 
; > ,._ :•·.·,:: .·· ·:. :--/· ·'>', ····.'c:J,:.··.:·: .. -'· .. ·. 
: (23] La1ygin V,P. and Ladygina N.B. fr,Prepr_int JINR El.-94-279. 1994 .. Dubna. 

·. " · tb be publi~hed in Yad.Fi~~~/995. V.58. · · · · 

· • [24] Ladygin .V.P. and Ladygiu"a N.B.// talk held _at lnt.W6rkshop "Statwf~~nd 

P~rspecti~es of Rdativistir·_Nudear Physics". June 1:~.Varn~-- Bulgaria'. 1994. 
• . , . , ' - • ~ , ' ' ' t. ' - - ' , ·~ ' -

(25] Roy M. et al./ /Phys.Lett.)969. V.B29 P.95.· . 

(26] ,Bizard G._ et~!.// Phys.R~v. 1980. V.622: P.i632: 

.: [27]:E142 Qollal_?., Anth.ony P.~. et'aL// Phys.Rev.Lett'.' 1993. V:71 

-Rec'eived by Publishing Departme11t 
· ·· on July 26, J 995. · · 


