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Some i~portantresults are. obtained at the ,CERN collider SJ}pSaii.d FNALin' 

investigating elastic scattering. It is 'just this p;ocess that, aliows the veriffca.tio; of 
' . ,· '·, - ' . • ,e • ,- ' ,_ , 

- the results obtained fr~rii the main 'prin~iples or'.qmintu.m field th~o~y: the concept 
_,.. . ,. . - . . . -- , 

,.> , , , ofthe scattering amplitude as a unified analytic function of its kinematic variables,, 

:-conn;cting :different -re~ction channels was introduced i~ ,the dis~eriim1 theory by'N.N, -
·,t,_ ... ·._ ,., ,, - > ·~ • ~- ., •• ,_ :~_.;_,,.:_·,····:···:-.' ,·' • -::... •• 

Bogolubov(l]. T~e results of pp- collidet sliow a still continuing growth of the to-' 

ta! ~ross section; the diffraction peak shrinkage and a slovv growth of,the ~el;tion of 

u,iastic/Utot· E;pecial q~estion is aliciut the behavior of p ~ ReT(~, 0)/ ImT(s, O),which -
, , , ,, , , , , , -- , ', . \ . , , , , : : , . , ', , , , -
is tightly connected with the dispersion relation. '.The large magnitude of p measured 

• • ,~ • • • • ' • < • ' • • ( • ~ a •·• ' • 

-by the U A.4 Collaboration (2] is in cont;adiction with· the: first analysis of.the U A4/2 
' ·/ , , , ------ ,, ', , : ,'. ,' , 

Collaboration (3], l:iu~ was confirmed by the 1ie~t one [4].)n most ofth~ early models, 
, , , " , --

as i~ the or_clfoary picture of PQCD, the spin effects __ were s_uppressed at tliese ~nergies. 

However/ in:some mod~ls [5], the ~pin-flip amp.Jitudes whtchAon't d~c~ease with, th~ --- -. . - . . ' . . _.,. . . -~ ' . 

growing energy, were pre.dieted; F~r example, iri the model [6} the absence of the second 

.diffraction ~inimum vvas explained by th~ spin-flip co~ti·ihutioris. lri the framework of 
' - . ' ~ . . 

theQCD; spiri ~ffects weikly depende1~t on energy were showntJ exis£by ~nalysing 

)he spi~ s!ructu.re ofa qua~-pom~ron ver~ex:[7]. No~, sofue diff~rent model_s ex~mi~

ing the nonpertu~bative instanton' contributio1~ lead to s~fficiently l~rgci spin effects ~t 

,_ sup~rhigh en~rgies [8], [9].· Caref~l ;nal;ses oiexperimenta(da.t~:_~lscish~w a possible -. -· . -- - . -. ' . ' . . ' . 
manifestation of s~in-flip ~mplitudes at high ~nergies [4, 10]: The. research of such spin' 

., . . ~ - ·- .. -· . ' . . . ' - - _.' ;-· . ... . '' ' .. 

--·.·--;,effects wili be a crucial stone for different.models and will h~lp<u~to understand the-.--,, . , ·_ , ,',, ; , , : . , , . ', , , , . ', ,,_ \ , <>, '. , . , , , 
, interaction and structure 'of particles, especially at large distances. All this raises the : 

• • • ~ C • , • •~ ', • ·• • ' ,,' ,_,..-- •-: >,:' - '. •.: • • . > •. - ' 

question about .the measure of spin •effects in th~ elru;tic hadron scattering at small 

~ngl~s at, future)tcceierat~r ( HER.A, RHic; LHC and'.~NK). N~~.there, are large 
·- - ••• I __ · ·,·, ·--,, ,. • , - ·,·_·-:•.:·.~;:,·::·~.i".:,.:·;,__.;·_ ._, .. , -,. .. , . 

. , programs of reserching spin 'effect.at these accelerators.' Especially,·we should like·te> Y; 

,notethe pr~g~ams_at R;HIC [11], where thepolarization ofboth'-the collider beams 
- . - ' •'. ,• -._ . ··' 



_-

-· 

will be constructed. S~~ it is very i~portant to olJtain reliable p;edicti~ns for-tl{e spin 
' . . , . . . -, ' . 

asy~metr1es aflarge energfos:, In this paper, ,.,;e ~xtend the modd 'pr~diction~ J~r t_he 

spin asymmetries:in th1i RHIC energy domain. · The: factorization of _the scattering 

. an:~litride into the spin:dependent liadron-~omeron v~rtex func~ion and high ener~ 
, ~. ' , I '. ' ·- . • , • • • ' I - , • 

pomeron is shown in the model too; ' . , 

.. Inpap~rs (12, 13], 'the cl;na~icai:rri6del fo~ a pai·ticle intera~tion which takes ;nto 
. ,, '. - . ' - ' ,'• . . . ' 

account the hadron st~ucture .·at large distances was developed. The modelis b~ed 

~n _the .generai·quantu~field theor~ pri~cipl~s (a~alyti~ity, uriitarit; ind ~o"on) a11d . 
• .. ~ .. • • • .. • - • ' • : • • ·, • f • 

takes into--account ba.~ic information on_ !he. struct_ure of ~• hadron a.s a .compound 

system •with the centrafp-art region where tl1e. ,·al:nr;. quarks are concentratedand the;: 
/ • .- •• • ✓ • • ' ,. '.' - • • • ' ' - ••• ' • 

.. long-1istance ~egion whe~e the color-si~glet_ (!lli)rk-gltton fii\t ()~ccurs:: :As _a res~lt, the· 

hadr~n a~plitude· c~~ be' ~epresent.ed as a sum ·or tl1e c~ntral and ·,Jeriphe;al:p;~;s of; 
·.. . . •., . •. • " •. . .. . ;_ 1 ·•·. • I ·. , .• . • 

the interaction (14]: · · .. __ . -~ . -- -
' - ·. ', . 

T(s;t) oc Tc(s,t);t-_'i;.(s;t),1 · 

where Th, t) describes the!~feraction between tl~e. central parts of hadrons'. At high 

energies it is'deterrni~~d by thiipinless p~r~eronex~l~ang~. Th~ ·;p{;, t) is thesum of: 
: . -. . '· ' ', .·,:... . . ,: .. -... · .. '·'·' ···. :-1- , . ' 
triangle diagrams corresponding to ·the interactions of the central part of oµe hadron 
·, ._, · .. -'-'-.-' .~_.,~., :~~·_: .... -·,.· ... -·:_,J .--·- .•. :_._,➔-.--

on-the meson doud of the othe;:,- The meson-nucleon interacti?n leads to the spin flip 
• , • _- • 0 • ~,.- h • "• , , ;, 

effects in: the· po~eron-)J.~dron ve;t~x: 
_,. . ' i' ( : .:'-.._ ·,_ 

T,he contribution ofthese t;iangle diagrams to the scattering'amplitude .;ith N(~-

isobar) i~ the inte~riiedl;te sta~e,lo()ksJike as f~lio,vs [i.5]:. . . . 

,";~ci'i~~' t) = g;tz;fid4 q1~I(s', t)'PN(u;[(h:_.:q),l)~N(~)[(; ~- q);q~]· .,• -
. . . .. r-'1-'i(·q-11 f) . . 

" .. ..-. ' , , 
. X (q2-: M2 + if][(k - q)2-:- µ2 + il][(p _;_ q)2 _; µ2_+ fr]" 

. . N(C:,l .. , . .. . : . ·:.· >-. • , • . < 

. Here ,\1 , ,\2 are helicities of nucleons; T,,N is the 1r N-scatteri~g amplitud;; r is a matrix 
'' ·., . - ', ' - - - . ' - . . ·,· ' '" . ' . ,' . 

·(2). 

ele~ent of the nu~erator.of 'the diag;a~l ; cp--iu'e vertex fun~tio;s chosen.in the dipole 
• ,,.. .- •• C •,, •••• : • 0 ~,•;.,., < • _• --- •' •, .! > • • • - ,----• \, • 
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for~ with the parameters /3'((t>l: 

: : ,;· 2 2 2 . _ • )it_,(~·),::, "· 
'PN(t>)(l , q 0C A/N(t,,)) - '(/,2 _ /2)2 • . 

. . ,N(!:J.) . . 

,· 

(3) 

.·. For a standard form of.the p~m~ron. contribution to the m~sop.~nudeon s~attering· .... - - .. ' . . " ~' ... 

amplituci~ . · . • . · ' · 

'. > T!'.iv(s,t) = i/3"(t) :13N(t)s'*> ·· · 

1~e can write i~e integral (2) in the form: 
f 

\. 

T.\1.\2 (s t) = i/3N(.\1,\2l(t). /3N(t)s"(t) . . 
, N(t,,) · ' , • . . · . . · i. . \; , ' . ·. 

, - ' - . - . . . . ~ . . . .'. . - ·, . . . " . ~ 

'wher~ 13NP.,.\2 l(t) is _a N-nucleon or ~33-isobar contribution t? a spiz.i.7depe~dent nucleon~ 

'pomeron vertex function. In the light-con_evariables q = (i~+,q-,ql.),q± = q~±qz;"it 

has the form: 

>13N<_"!x;i =_· '/3"(t)g;NN<t>>bi(t,,;_ 'tax~~(I- :;.):,if • , , -d2q'l.r;;tii(qi.,ff,k,). , •. (4) / 
... · · : - . •. ·• 2{21r)3 , } 0 .. · · · · • (rd_+ d](qi + d][qi +.aJ2(q7 + a]2 . . 

Here -~ .... 

\. . . , ·,' · .. : . - ~ 
;ij' =A'l. + x(p - k); d = (Mii(t>) xAJ.i )( r,.., i) + µ2x; _: : ·; 

I ., , . <. . _ _,, "· 

2 -~ 2 ' · · . 2: . ; /; = (MN(t>)-xMN)(l_-,~)+bN(t,,)X . . 
' . . .. .., ' " '·. \ \ >· .· ; i,',· ..---...._ 

.__;/ 

, :As ;;,' c~nsequence we 
0

obtain the factorization of th~ scatt~ring ~mplitiide into the spin- . · .. 
' . .- . ' . . ' ' - ., •·. - ' , 

< • ' < • : '• • ',. ~ \" V • • • • '• • ••• • '• <. • • \ 

dependent hadron-pomeron: vertex'function and high energy pomeron,·as it·has been 
. ,. I .,• 'I ( ', - - ' . _,_ '·· 

obtained early in the_framework of QCD
0

(7]. - . . . ... 

The m~trix elerr:;nt of :the ~~cl~on-intermediate~stite co~~~ib~tion ~as the form: . 

' r;/ = (MM!.- x)2 /x + l1./x - ij~ll.]i rt- = (5) 

' . ' - ,.- ·. '-

where 6 is the_ transfer momentum .. Frolil (5) it is seen that the spin~flip andspin-

non-flipamplitudes have}h~ sam'e asyrnptotics -in~$: . 
i ~ 

•· The matrix element of the 633-isobar contributio;l in the intermedi~t~'1tate has the 
' .... . ' - ' . . - ~. ,. ' ' •' - ' 

form:. 

r~1.\2 =:u(pll (q + Mt, )[(pk):~ ~vi/~ 2(pq)(kql: (pq)k -S(kq)fij:(k?•. '(B). 
· · ·-· · 3 - , , 3Mi .: · 3M,:,, ·· , · 

.? ':3 



',, 
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Th~ spin-flip and no-flip ~atrixelement can be found in [i5]. , ~· 
- .. ,,_ ' - -·· ·. . . 

,.-) 

•The consideration of isotopic fictor~ iJi•iJ;tegrals (2) leads to the following expres-
,. C ', 0 < '-• • d -' • • < C ' ', • ,••., ', '• • 

sions for the :a:mplitude of the 'N N G1te~action: , 

f+- = :ir+'"'· +2r,+..:~ . , N . . _il , -~ 
. ,, (7) 

Different, signs. of th~ amplitudes (7J essentially ·compensate th~ contdbution; :or N 

and t::,. states with eac~ either :in elastic processc:s. The 'dipole paramet;izaticin-for 
' ' • ' • ·, - • > 

mes~n-bary@ verte~ functions is used ,vith th~ following values of the parameters [16]: 
• • - .~· •. , .••• _ t' /, ':. . • 

. 'b;, =-3:4( GeV2), bi ,;,,I.5(GeV2 ),; 

· an~ coupling coi::tsta~ts [17): -
. - ., 2~~-- ·2,,:>,',:'.· : · 

~9,,NN = 14:6; 9,,N,l ·,;;, 21 (Ge \/2). 
· 4ir , . . . 4ir · ·. _ . · 

. Not~ .that i~ i~tegrals (2) the X. ~ -0.9 range is essenti
0

al, which makes it ~ecessai-y a 
. ,·.. ' ' ; .. ,, _.-. - :.·.' ·. ..: . .. '•• :•·: ·. ; .' 

, · correct consideration, oft-he contribution of a sufficiei1tly7l~\y:e~~rgy. range s' ~- 0.1s .. 
\ ' ~ J I 

For thi;, in c_alculating integrals (2) we use the spin-non:flip,ainplitude obtained in [18] -, • 
I ) -_ . •., • . ,, - ., . '. , , ' . . . - . . . . . ,. . , 

;jth thel/0t~~ms whi~h describes' the ~xperimental data ~f meson-nu~leon scaU~ring 
. . ' .. '• ·: . __ ,._.'.,{ . . ' '. ·. ' '. ·._ .· -•. . ·. . 

in a wide energy range. -The peripheral c6ntribt1tiou. calculated in the model leads. to 
··--- • - - ~~~ • ; _._ '.•:·., ••• ' .• ' 'i •· ·-~ .·" • ';., "":" '··' --~ "· .• 

the spin effects in the Borri term. of the srntkring a1i1plitude'whicl1 do not "disappear 

0 
_with growi~g :~e;gy.· Su:~ati~n or' i·em1tt.Pri11g nl·s-·c:1;;nncl. iias bc:~nperformed ~it~ 

,. . -· ,-' . . ._ ' -, . : . ·, 

-th~ help of the quasip_otential equation: The' to,tal a,~iplitude has an eiko~al forrri. The· · 

explicit !orms 6f the helicity.amplitudes·a~1~! th~ paraJTiete;s obtai;~d ca:n-be' fou~d in 

[15]. •, . / 

The model with th~ N- and 6. contribution fJrovides a self.c:onsiste~t pi~tur~ of the

differential: c;oss ;ections ancl.-~pin 'phe1~om~na ~f di~rent haciron pr;c~~ses. at- high . 
~ I . • . , :,"""~.__,:___ ., • ~ ..,..._,· , ' • - ~· - •. , ' ' 

energies. R~ally; the para;et~rs in the amplit{1de deterini_ned from ~ne ~eaction, for 

. ~xampli, elastic pp-,scatteri~g; ~:fio~ ~rie· to obtai
0

n a w;de range. of -results for ~lastic. 

meson-n~cleo~scattering and-charge~exch~nge rea~tion ,r-p--, 'ir0 n: at high en·e~gies. 
. . . ' ,;;,:· . ~ '.·' . ' ... 

T.he modetpredicts th~t at sup_~rhigh energiesth~ pol~rization ~ffe~ts--.of parti~l~~ · 

and ~;;tipar~~cles are th~ 'sam:. Th~ugh the p;o1;;:iz~tion of the J~rdton-anti~roton scat-
-~ ' ,' . . ·' . - . . . ~ . . . . . ~ ·- . 

tering at y's a= 16.SGeV i~ larger than the p/citon-1;roto11· polarization , they become 
. . - -· "' . '. - . . ... ' '. . .- .. ',. ·' -- ~-. - ' - ... 

:......_· 

' , . 

.'/', 

p~ctic.ally e~tiaLat energy ✓s '?. 30Gel( Afle~ ,/s _,;,,. 50GeV; ti~~ polarization de

~te~es very ·slowly•i,.~d has t~e v~ry delermini11g form. ;Gs :mall at smai1 t~~nsf~r 
, •. , . l , ' : . , - •, • '_ :, ' - \ - • ' . ! . . . · •.. • ' • , ; 

momenta, befo~_e tne diffraction, peak_; and has the narrow, sufficiently large negative 

peak in\he~angeof the dlffr;,_ction minimmn, ~~e Fig:L -, . . . ' 

,, 

·; C / 0.8 1 ..,.;...-.:-....-,---.'---.---,-_:.,..;c:....:._ 

:g 0.6' ;q,t(s)~ 23;G~V 
• 6 _0:4 rr;~T•,-...-,1-r-1 --r1--~. ~,---
8 · 0 2 l: \ ' sq;t(s)~ 300 G~V ] -_o . 

·t!. 0:4 
O 0.2 

if o.o l••iiC&.l 11 
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~, 
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0.: 
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-tGeV2· ,. :-t_GeV2 

Fig.I.The pre,dicLiims f,;r llic polarizi;t.ion at lllIIC e~ergies.'. 
\I, ,, • ,. • ' -~,., ,· 

' , __ 

The magnitude of the negative peak slo~ly ran/ down from 0.52 at 0 =, 50Ge V 

up ~o 0.25 at ..fo = 500GeV; It has the width at half the h~ight D.{t).= 0.17GeV1 ~t . . . ' . . . . ... , ' ' . . 

y's ~ 50GeV arid nearly constani D.(t) = 0.3GeV2 for ,Is> 150GeV'. The ;osition of 

thenegative·maximimi slowly shifts to small transfer,momenta, see.Table 1.-.Behind 

the diffractio~ minimum t'le ~olarization ~hange~ its sign and h~ the b~inp up to 

ltl :6GeV2 • The'position of ma~imum of tl~is bump ~lowly changes to~ards larger ltl 
' • I • .< ~ , • ' 

.and its m~gi::titude s~me~h~i cha1iges'aro11i1el 10%; IW~r 111 = 3GeV2 the magnitude is -
I - •, ,' , •• 

practically the constant = 8% (s~e Tahh; I). 
-!., , \ •' • ' ' ' ~; ,,.. • 

5. 
I'_. \ 

I \ 
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! vs lti;,.ar: P1mar' Ll(t) P(ltl,~3qeV
2

)'lp2mar 
-cl 

GeV GeV2 . % . GeV2 · ·-c. % .. ·. · .. · % 

50 L337 ~52 0.17 fox I ·. 12.3 · 

. ' 

100, l'.225 ~41 0.26 'tt:) I !l.:!. 

150 . 1_:15 :~37 . · 0.28 _, 

/ , .. 
200 · 1.09 -34 ·.0;29 

.I '•. 

250 1.05 -32 I 0.30 

-30 
I 

I .. 
0.30' 7.7. • :. 11.2 

-. ~-

7.7 •· 12.8 

~-·-

7,7~ 
' - . ' 

' . 

•: I' • 

. . ···, 

.7:7 .. · JG.0 

.' ' ~ •. '.··• .. <.. ·-: : 
'-, 

Tabie l; The theoretic~! p~edictions of tl;e 11ol~rization at RHIC ·energies:·· 
' ' . ~' - ' 
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' Our predictionscoincide very closely with the results~{ the riiodel (19) at suffici~ntly 

low ene;gies_ ev:f ~ 23AGeV). 'But these models lead t~ veiy diffeient pred~ctions-- · 

. at .s~perhi~h~ (RHI~) .. energies. . Especially, it concerns 'the range ~r. the diff~ac,tion ---cc' 
. . . ---:•' . - - ' , .... , . .. ~ . 

minimum. So, if our model leads to the negative polarization, the ~odel (19] gives the 
. - -· " ,. - _.,- "" .'·, 

positive polariz'ation . 
. ~ . .. \ 

. /. 

·••. C 0.25 r~~.-:-r:-.-:-r,:-,_;;...;..--.,;..._ 
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, Fig.2- Th~ p~edicti~ris for th~ Ann ; 
·. - ' -·· .· -~.-' .. · .:- . :,, - ' 

at RHIC energies> .. 
~ ·:~>~_:· 1" 

,. I 

,.;.. 

The behavior of ,the spin"correlation· paran~eterANN is shown in fig.2. The~magni~ · 

.· tude of Ann, its width at half the height - Ll(t), th_!!magnitud~- Ann·at ltl == 3GeV2
, and 

in ~he secondmaxiin~~ :r~·show~ in Table2: As is ~een,'the v~Iuto{ANN become;. 
, • • '. j • ', ·i . .- -, . . . . ~ ' '. - '. . 

maximum in th~ 'range. of the difuaction minimum, ~s in thc(c~e of the polarizati.;n. 

The in. beco~es. s~fficiently .la;ge ~ith 'the growti; oC-ltl.~;he reasi~ is that in this·, 
' - . , -·' ' . . ' '·~ ' .. · ·.,. ' 

. work .we have. used the strong form factors for'.the vertices '-rr N l'{and ;N Ll. The form. 

'. of the ~pin-flip ~m~lit~de is d;(er~i~;t;cl in the ·111od~l up to I t:j~ 2 GeV~;h~n_c;: · 
.I. - ·._ -~ ,. ·~ •• • 
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/ 

i' 

. vs; I ltlmax I A~r;:•x I : t._(t) I Ann(Jtl= 3Ge \/
2

) 

GeV2 % GeV2 % 

,-so. l}:3o 22 I 0.21 I · 10.7 

100 -, l.15 . ---16.4 0.33 7.6 

-
150 1.08 13.6 _0.33- - 6.2 

/ 
-'200. 1.0- 11.7 - 0.32 .. -;j;:3 

250 o.95 '.I .10.3/I 0;32 4.7_ 

300 o'.93 I ",,9.3 ·• / . . 0.32 I 4.2 

~ 

350 ,, 0.92-. --8.5 ·_ 0.32' .- 3.§_ ·, 

400 0.90' 7.6 0.32 ,].4 _ ..... ,_ 

450'. 0.87 7.1 .· 0.31- .:u 

500_, o:85 I 6-4 I 0.28 I , 2.9 

' 

4. 2inax 
~ nn -

% 

11.7 

s.s-· 

7.-5. 

;j.!J 

.5.4 

4.9··• 
-7''·• -· ,,., 

J 

4.-5 

4 ;) -·-

,:t!) I 

Table 2; The theoretical predictions or tlw 11,m at RHIC.energies• 
----~~I _I 
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8, 

/_ 

~. 

; \ - .. 

-w"e can expect ari adeq~ate 'clescriJ;tion oft he: l'XJH~rin1~~t-~I clat~ up to T t 1~· 3 + 5.0 

GeV~: --
It should_ be. emphasized that the modeLgin:s tl1e._same e!lergy dependence of the . 

spin:flip and spin-non-flip a~plitudes;. Conseq11<·1;tly. the obtained spiri effects do not -

· dis;ppe
0

ar in the asympt~tic cneriy range.~ Th<· .;1odel prcclic~s ;arge _v~l~es of the 
·. - . ' - ' - ' ~ ' , , . _, ,- . ' 

polarization 'arid spin cor;c;ation parameter A~-s ,1'11ich ·c1ecreasc'slowly from22% to 

6.4% ai the ~ange ~i ~h; diffr~cti~n ~t1imu~11 ,vithincreas;ng-energ~J;om \i's = 56-~e V,. 

to vs = 50~~e V, N<>~e that th~ pol~ri~ati~ns ~f pp- and Pp- statt~ring wili1 coincide 
.. - _•o 

O 

- :, : • '• " __ :: ,, •' • • >,. ' •'•, > -.' • '" ; C • : • > "• •• > C 

above the-energies vs> 30Gev'. Note that in Olli' i110d~I the standard spiral amplitude 
" -, :.. - ,.. . . - ,, . 

Ji equals .'P3 an·d 'P:i_, <p4 ar~ an order as s'mall ilS Oj an<Lhave: kinematical factor J(t). 

Hence t.rh equals zero and iar is J~r~ctirall/ i1J\:isihl(' in:the doinaii1 before diffraction 
, ~ '. . . ·, ', . ' . : .· . . ,· •'. 

minimum. 

Thus, the dy1i;mical niod~l considcrPd~- \\'h;;.h 'takes i1\to ac.counf th~· N· and t, .. • 

contributio~; leads to -;;_ · 1ot ofpreclictio11s co11n·i'1i.i11g the. behavior of spin. 'correlation 

parameters athi~h energi~~- In tl~at: modPI. tlw pff~<;ts of large (list~~les dd~rmin~d 

by tlie ines~n cloud of haclro;1s g;ve a ~lon;inant contrihntiOI~ fo the ~~in-flip amplitudes 

of difj:er~nt' exclusive proc~sses athigh ei1;·rgi<·~·a11d, [j;;:(J,t~~nsfei- ;1~om~1;ta. Note that 
' / I , · " • . • i . ,' .. ~ ' . , ~ , 

Jhe results ori the spin ~ffect~ oht;ineil lirrc tliff,·i fr,im tli<; predietirnis of~ther models 
,'. . . ;( ~ . ' ' 

[19] at an energy ~bo;e VS:2 30Ge v. r\11d.t 11(. ;:~illllillfllion of\hese'resuits gives n~w -
C • , • • • • • • • • < ; 0 ' < 

inform~tion about.thehadron interaction at large dis.tann·s. . 1-·-' 
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)~,--' . , ' ' ·- : ; ' . . ,' , . . ' , .. _·. . ,' . '. .. , ' 
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" ' . - , 

· • effects at RHIC and HERA energies . 
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