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s Intvoduction

High—enevgy hadvonic intevact.
and DIS at small =, can be des-
cvibed in veggeon 'fheovy b#
exclqange of the pomevon (P).

In QCD the pomeron s mos‘fﬂg
gluonic obd‘ec‘t, In Barge N- expan-

sion of QCD the pomezron cotzes-
ponds to c(y@ina/er-iy/oe ciagrams.

For pomeron with xp(0)> 1
(su/aewcviffcaﬁ P) muttipomeron
exehanges inthe t-channel ate

hecessary.

Gribov's veggeon technique and
AGK—cuif:‘ng rules constitute a
Powev{uf method o{ invesffga'tiorz
of high-ene'zgg in‘tevac‘f(ons.



Pomeron cn ¥ -expansLon @
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Fd\/dP ——.
Cubind 1 Maeipaszc.pe
jf thaet ylbe f)‘toducf/‘on
dmgtams S - chaime

Tr ~ 'ﬁz

Mubti pometon COI Tributions aze

cmpottant fot restoration of umi'azu‘
V M Grilov, L Pome%ararha |

a‘/“ ‘L)Lg/L 6/’2.2‘2(?1.65' i< A, Teu-~ Mant [0S Ynh
/—\/_\ __/_\__
TaN— T Y T —
—~ Ve - [
P P I A N \ (
I Vb ' \
—1 -’ ~ / \—
n TN ——— VTSN
~(.5_A) muﬁfic(c/&‘ndev, oll'a(qxam:

Cubov “Lef eohn ohayzams i"echmque dand
AGK -cuttin u:Ees are used in fovmu-

tation of ﬂ—, R ESM, < RL1er 479 (1982)

A K, KATez-Mativosyan PL.11T824T(22)
~~~~~ e Yed Tiz 39 1545 (24

40 211 (R4)]
Duat pat: to . modef, A Lapella, U {ukhatme C1Ton,
D PM JTHan Thanh Van. Phus Qi 23(

225 (1684
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MuBt:‘Faz ticle content

Sy

Eq Production of 2 chains of

Jdr
’\\\'—‘ic
! gc hadtons. Based on valence
A1
N____\\j 7uazk5 of hadrons
q

\\ QC\- g Produetion

‘C of Zn chains.
C c < c | <
\ C IC C j < Extra chains are

)C o4 C-/_ é due o seq 75{0-:;65
/ (O'Z geaons)'

AGK - cuﬁiing vules detexmine /e Wezyhts
of diffetent configuzafions.

RaPid,‘ﬁy and mult/pf:‘cify drsterbutions
Of f/'naf hadrons in e echains can be

deterrmined 7heoretica f@é/.

for review see A. Capella et.al Phys Rep. 23¢ (19%4)
228

A Kaidalov. dutveys in High Energq (9/.(?5
(3 264(99) -
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) AGK- Cu‘ﬁting Zafes, CJ

What is the s-channel content of Regge - cuts
contvibutions
Jm 2P (s,0)=- Acs)

a) Diffractive cutting ( between Pomewons)
q q

P
T o

b) Absor/:»t:on correction to mu?tz/oar't
content o of a Pomeron (cuétmg of one

of the Pomexons).
a

- 4AC)

HTT

b

c) Production of two muttipezipheral
chains (cutting through both Pomerons )

E ‘240

2 A6k coeff/cxenzfs The sum is -1



®

® T'heotg based on '/N~exPanSion
( DPM-model, QGSM-~model) 3[(/25
Pzedictions foz Pazt;‘cfe /o'zodaczf/On.

in the Pomeron case CCyff‘nde'z) and fox

cuttr‘ngs of many Pomerons

d o0
; Z@(s)ﬁf(s%)

S dGK(Sﬂl _ ’Z»apld:'ég
O j disterbutions
JCO'Z k ¢u‘£ Pome'ZO/K
q. h nfflc
=9 (j)i (s) = gdx, f (xc)_D (% ) =, oC{theb
n 7"‘03’" 5 1\ second

'zegcon 0)L d;stwlbuilon fwgmentaﬁtoo chain
the hadwon a of "quarks" fetions

‘f(g)

jf (ac,_) is known for x,»0 and o¢;—> 1

1’4—-0

, 9 CL Xy
&9 f (x,) = X (0) -2y, (D)
P Cz (i_x) / xi—éi

Functions D: (2) can be deterrmined /n

the timits z2—»0, 24 (Reage caantmj zafes)_



For exampfe: ®
‘ u
T Y|
X‘Du(x) X _7‘ O h X =1 Aj““'ef‘l-x
XD, —a C
4

c
I -o{ + 2 . D2
Infe'z‘oola'l:ion :Du"' (1-2) p(0) + 2Xg Py

formuta ~ Xg(0) + X

o I
xD, (x)=a” (1-x)
A= ZO((R‘ Fizzb.f
Constraints due %o energ ~momentum
‘ /

8,B, Q. conservation affow one to

detezmine constants a; cn man;/

cases. Mo free pazametezs !

The modef has correct double (x—=0)
and t‘zé/ale (x— 1) Regje Limdits.

Compazr‘son with expeu'men,'f

®
Quasi eikonal alopzoximat/‘on for
mubtiporneton contzcbut »f_‘z.,%ii et ivosgan

The /sa*camete'zs of the modee have

beon determined frotm the data ©h

6’“’0” and elastic scattetin

(s) ; .,
A= 042+0.44 xp = 0.2 GeV
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For su/oezcz/'é/‘cae P (a>0) average

numbez o/ charns inNcteases w/'fh enezgy

as SA- So at vezy ﬁ/yﬁ ene'zg; cofé’idm‘g

hadons are complicated confrgurations

of /OazZOns with fmge nurmber of Ssea
?uazks and 5&/005,

The marn /Dazameiez of the 7%eo~zda AN
Feom cam/oa'zisoh with ex/oe'z/menz‘
A=012+02

na | H .
,,_,-\,,,l;r,;f,., QJJ(lQ,l:‘Ed dl’c

' fhelude Ao
l:)) Pzeoll'cffong foz ﬁ/'gﬁ-enezg/ hadzonie

9 TObi” Qv'g
collrsions.

/"/oa/efs ?/’Ve a amf/‘ea’ a’escw/'ot/‘on of

cel)
671(“(%), d6 ) , d 6 e me Gt~ fg‘s
P dt dM*dt 5~
d&*

-1, K% KWK, p,5, A A, ... 455"
0’9 foz C‘JT/ / );F/P/ / ,"'d%

G, (s) . Covrelations, .. Fx‘guzes,

Sabstantiae a(ew'a'l:fons ftom ﬂ?’ea//ctt'OfIS
of the modets at Sa/oez/u'gh energres would
ndicate To new Pb;.s'/'cs.



Oua litative Ptedicfions ;
a) 6%%) ~ g

as § -» o0
b) D:‘ffwctive s!ope B(s) ~ én‘—;-o

C) {N(1)> ~ SA/gn_-i without Pomeron
So interactioas

L£Nn(s)y ~ &3—30 with account of P-intezac.
O‘) d6” - SA

oy [,
9 3=° Zn"g‘- (with P-interactions)
>

6_) MuetiP&'ci'ty disteibutions
Wi thout P-int
Widh P-ial

-
uy

5 ~ 10°Gev

JC) Imloo'ztant fong Tange

correlations.
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a umlflea/ approach To -

(tot) 46D dehs
6% ¥ x 20 (52, 67, (s), ...
Theoretical desctiption of mult particle
voduction (inelusive Speetra of 717,77

K* K, K\ R‘; p, n N mu t[pliciz‘é’ disteibulions,
correlations,.) s obtained Wwithout any
free parameters. Figuzes

wan violation of Fe(ynmcw s'ca&‘nda
Lt the central *ceyton.

Violation of KNO scafmg (-Oi@,.‘-,fn):“f’({',,—,))
- con—fz'zme.af by SppS date
e Interactions between pomezons

At very high enemg:‘es cnteractiong
betwee n pomerons aze cmportant

R3Yia ; “ 32
- P—— .’::
P ¢
b Pb : & Pb
PPP inter. 4P intex

??2?, 342 have peen determined ffzom
exp. cata and ae 1e(aiive£y small



— = _m " (0
== S~ R ¢

\l | /l ‘\ \ \{ \) [ Ih A/l\/‘
\ 7~ \
, ( ) ~ app
[ /‘\\ \\ \ \__} / l (/ N ‘
= = ™ 4 ‘ \-/) |
.——\/

The veztices gmn ate small . This justifies

d Or"natfny vole of nonenhanced diageams
—gi P "(\!'”0 P/ F2not
P ?NN N Tpp N(\I_N:_) \?{

The G vertices were caleulated in He
Jr- e?:c/:f{:mge model (L.Ponomarev ) K.A. Tex-Hartirosyen,

p P A. Kr,;'?z(ov)
P P - q/\Jr
P P

- \M+Nn-3
gmn= 9ppp (9uCo2)

The model is unitary at each wapidity
interval and im,oact Patametezt.

Un effective method of summation of afs
2 .;/z'ayz,ams /S /(;?t‘e:o/oosed

The valye of 212’2 was detetrmined from the

data on high?mass dl'ffzactit/e Peoduction

Tpp =0.15Gev™
From analysis G "“*) g ol g i)

N=02)



Predictions for LHC ©

(tot)
L. 6 103 mb (6'¢H~ tn*d)
) )
2 6 ¢ 26 mb (Gce(eswen‘gs;)
-2
3 B 21.5 GeV (B(o) ~ €n?g)
ReT (0)
= —— 0.
4. f Jm T (o) H
5 Oy 12+13 mb (65~ 6 ~tad)
5 Obpp 1113 mb
(el) (fo‘t)

o+ 6;D+6'DD=51mb=i"6'

?. <nch> 80+100
dn N
8. ;r;b\g:o 55+60

g Structures in 6,

10. Stong fong-zange (iny) corzelations

i1. Lazge amount of mim’(l‘ets.



° APP("Ca'tions -fov HERA @ ‘
Model for multiparticte PTOC/UC{"O”(JF)

4

P

Phgs:cae Plc‘the

Genezablizatiou

ot the “ali mcdﬂ“
\% \} rodal of o= s,

inelastic events diffractive /Dwa/uci':on

Cuttings of PP-exchange d:a?wm AGK -

cutt ng wubeg
" Amount of
P _E:.—E’ mubticharn a’;ayzams
» de/oends on @

DPM and QAGSM will beused to describe

Fazficfe P'Zoduct/'on foz cut Pomerons
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» Staucture of hadvronic final <

states.

@ [nclusive slbec:bza, and paz'f:icée

densities.
curtent fragmen‘ta‘bion

3‘? f\ centwal tegion v Tegion
v
iy \
~ fbx +—tn Q‘j
' th W?

Due To AGK cancebllation onﬁg Po@e teen

con‘ﬁzibu‘tes Z’o fhe nelusive oross Secf/‘on '

the central zegion. i 2z
P
L
A6 5 6. oyl h
ay = %0 ~() P,
densitj of Fazticees
dn'_ 1 de" _
dg —65'9 d‘d =Qp mde,:enalenﬁ

. on x, Q* (W"}
i G, K*P is determrined bg}f Pele 2em



@i
In P“tesent kinematie ‘Lange of DIS
x> 1074 Q >26eV"° contribution of te
second 'ze.ccaét‘ez/'ng is small ~ 10/,
( fzom a’;‘f{'zacfz're data)

Quasieikonal model. It works well in hadr
/'nf‘e’Z.

6&0&)( 2 4 © | .
w = ') = 2.2
Y'p @) E‘: q,r(w,o) 6p (W.@) f (2)

G = §<Q‘):xp(an§) ; A}i?;‘?-i
5(2): _(;.2.)_‘
e NN
2= @2k exp(8F)

ﬁ -
it can be dete'zm/‘ned from the catito

= Fooxd) _ - Sea)
R. '—"('ZET)— F, Cx Q) if(f)

for small 2 R ---§—

for x>0 20 Rbﬂ-z'-

CKMPT model ablows to determine /i'D(R'D)
( RQ:: 2.2 Ge'V"z) O(IP=O.25. Ge-V-‘Z' Az 02 >

Z increases as Q' decreases
N a_ 2
PN Y Qz- 10 GeV W '04 CeV?
2= 6 Q=0




dn
dg*a
14n<2 25
dn | n
2+ 1.5
i A A [ 2 [] 2 N 1
{00 200
W (GeV) os

A. Capella, A. K.)
V. Neahi‘ta(eo) J.Twan Thawh Ven.

LPTHE Dusay 97-57, ?hﬂs. ReV.D (98)

}
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e Problems and new deve!opmen‘f.

- Intevactions between pomezons
and the problem of “satuvation’
Fast inciease of /'n/‘n/'/‘ez‘ CTOSS

sections with energy.

Both problems ave related.

Exu‘sf:‘ng‘ Monte Cavlo: |
DPM jet, Phojet,. -Ranfé,

R.Engefu.
QESM (with siving) N.Amelin ef.af
‘fusion -
@GSM Je.t' ' S. Os‘tafachehko ef af
NExsus K Wevnev ef.al

Goal: to formulate Monte Cavlo
which will include all essential
diagrams and will give a selfcon -
sistent descviption of x-o vegion
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Conclusions

® Regaeon ‘H]eouj and y,-expansion
in QCD allow to fo'zmufa‘lfe dynam/'caﬁ
models of multiparticte /azoc/acf/‘on,
which give a good c/esczi/oi/'on of many

featuves of experimentaf datla.

® Jame formafism can be appf[ea( to
small - x Iohgsics in DIS. Thisinturn
can stimulate description of sem:-

haYOl PYOCQSSGS (n hadrom'c f/‘lféZdC—'

tions.



