


E2 - 9218

Yu.M.Kazarinov, B.Z.Kepeliovich, L.L.Lapidus,
L.LK.Potashnicova

TRIPLE REGGE PHENOMENOLOGY
IN THE REACTION p+p— p + X

Submitted to X3T®



1. Introduction

There ore many experimental nnd theoretical paperas, devoted

to the investigation of the process

peP—p+ X (1
at high energy, appeared last time. The essential interest exci-
tes the opportunity to carry out the analysis of the hard pro=-
ton apectrum end to determine the valuee oi' the triple Regge
couplings. Depending on the t=0 value or the triple FPomeron
veriex QPEP ({) (zero or nonzero?) ot?e has different possibi=-
lities of the theory: weak coupling "/ (%EH@:O ) or strong
coupling /¥ ( o (40 )

Ditflferential cross section of the reaction can be tied

by means ol the unitarity condition with the triple Regge graphs

contribution. (see.lig.1).

FPig. 1
The summing up on {'ig. 1 is carried out with Pomeron £ and
Reggeons ( ,w,f,Az « Because ol‘ the nearness of the secondary
Reggeon trajectoriea it is hard to distinct them, go they are
upually substituted by contribution of the elffective pole R.
The expression for the differential inclusive croes section,

which hae btzen used in the analyeis, has a formt

olxlo)=ot (8) ol (1), g A () ~1
(%.,(t)(:l—x " J '_f)"
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Here, W is an erfective mass of the produced shower; t -

2

Y.momentum transferred squared; X = E/Pmau - M/s y Were
PL -longitudinal component of scattered proton momentum,
F:m —.-max(FZ) ) S -C. m, protones energy squared.

Lnst term in (2) arises from one pion exchange contribution and

/3/

has a form

dS . R (3)
(- A (ﬁ‘iz,,- L (-0 @

AWP

lere /'( is a pion maas; éz/‘ﬁ o f“.)—) R2=5'3 (GCV/CD.'L

The main purpose of this paper is the attempt tor the de-

termination of the phenomenological tunctions G‘g,‘(t) by
meanas of the compariscn of (2) with experimental data in the

- 2 2
region of x> 0.85 , M3y 5 Gev , 1t < O_6CGev/c)

The preliminary results of this analysis were published in /4/..
Between existing papers on questions considered it worth
/5-1/

while reler to , where the necessity of triple Pomeron

term in (2) was [irst shown, and to /8,9 /, where the whole
ammount of experimental information was used in the fitting.

As a juetilication to our work it ought to note, that in the
previous analysis the interference terms contribution has
been neglected. The fit procedure contained some shortcomings,
which are considered in section 3. The uniqueness of the
I'inding solutions whs not checked, so gome good molutions have
been loosed. The finite mass sum rule, used in / 9,8/ for

the extraction of the supplementary information [rom the region

. 2
of small M » is not a very reliable mource, and itself



needs {or the veriiication on the analysis results, Il is seen
I'rom our solutions, that RRR contribution i1s extracted i'rom
the data in high sz reglon with & good precislon.

The content ot the paper ig constructed as rollows] in
sectlon 2 the papumetrization nl the phenpmenolqgical functions

G;VK(t) is explained, Some restrictions on the interlerence
terms value, which tollows i'rom the Buniakowsky-ﬁchwarz inequality,
are.round. ‘ ;

In gection 3 experimental data, included in analysis, are
listened. Some detaila ot fit procedure are éonéidéred. qpecial
attention ig drawn to the relative normalization ol the data.

In sectién 4 the results 6f the analysis are submitted, Two
types of solutions with a good valueg of :Yzz }E are l'ound.

The corregponding gets ol the parameﬁers are accomodated into
the tablea, and the agreement with the experimental data is
illustrated on tigures i'or one of the solutions.

The experimental data,which have not been included‘in the
analysis, are compared with the solutions founded in section 5.

Scume troubles in the triple Regge phenomenology, when it
is used in the region of low X< Q.89 , or emall energy
s< 50 Gey* + make ue to consider in sec. b the mechaniam, which
can cause another x and S-dependences. It is shown that the
growth of spectra with the decreaging of X in data /10/‘may
be explained by the R-R cut contribution.

Section 7 is devoted to the consider.tion ol the one pion
exchange model (OPE) (or the triple Regge vertex. The calculations,

carried out, show that the OPE-model agrees well with the
experimental results,



In pection 8 gome reactions are proposed [or the Iurther
invemtigation ol the triple Regge vertlicea. The palarization

el fects in the process (1) are discussed.

2. The parametrization ol the expresgion (2)

Some parumeters, contained in (2), were fixed lrom the pro-
perties ol the bipmary reactiona.For ﬂi(f)=°(£(ﬂ)+°(;'f the rollowing
values were adopted:

’ L y2
O(P(O)=.'l)' dp = Q3 (GEW,/,:)
= N ! - -2
dk(o)‘ocb; °<R= 0.?:) (G@v/c)

The Wi P -diagrem contribution was determined in /3 prem

the data on reaction PP—"V‘.X .

All the functions GK (f) s, begidesg interierence terms

GERk {gee below) were parsmetrized as
) 2
G:,Lﬁ(t) = G;;&(O)e;(P(R:t&' t ) (a)
On the G;‘._K(O) the restriction G;.\K(a) >0 was imposed.

The interference terms. The parameters of the functions

G, Gl = 2 ReG_, (£)

are not complitely iree, becauge they are connected by

(5)

Byniakovsky-Schwarz inequalities to the values of GEPK (t) and
Gﬂgh(t) ¢
To obtain the corresponding restrictions, let us neglect

for the P and & contributions, because their couplings with
a nucleon are small,



RPP. It is clear, that only Reggeon 1rrom R, which can give
the contribution here is f—polo. Because the phase of {Pf’ is
determined by the signature factors of [ and P , the Hunia~-

kongky-Schwarz inequality takes the form:

/2
2Re Gy (4) < 2coslBf 0oL Gyro 9G] -

(6)
Il one recalls that G‘f’ﬂ? t) < GRR.E (¢) » then
T /2
Re GQEP(Q s cas[z CLRL H))] [GRR.P“) Gﬂte(é)] * (7)
According to (6) and (7) let us adopt following

parametrization tor G;PP (¢):

Re Gpplt) = 12 Re Gypp @ exp (R2ge - 1) cosB (@, 1)) -

(8)
The substitution or (8) into (7) glves the reatrictions on the

values of the parameters
2 2 2
[kae(oﬁ § -é Gpe (@ GPPP(O)QXP‘.(R;BP*RRM‘Q RRPP)I‘.] .

The necegsity of the anaslogous reatrictions for RER (f)
is not so obvious, because R -exchange does not give a leading
contribution to abgorbtion part, shown in fig.1. Nevertheless 1t
can be picked out il one uses an idea of duality and integration
of the created particles momenta replaces by summation on pro-
duction crosa section of resonanceg. Then the Buniakowsky-Schwarz
inequality can be written for the nonucaling terms separately.

The FRR contribution contains Ef‘f and Pwew parts.

There are regtrictiong for each ol them:



~ 1/2
¢ Re GE ’ f(t)s2ws\?¥@(3(ﬂ—et‘(f))}(_(;'m(t)G (¢ )l

10
— : 1172 (10)
2 Re Gy 4 2 sinl F(etp 8- hut)][G, 0 Gy (6] o
"he distinction between (10) and (11) arose Irom dilf'ersnce
ol tue and ]f pignatures. For the same reason G{“w(+)=o
and RRR -Cfff + wa{
By adding (10) to (717 ) we have
1/2
Re G RER(t) LCR%&“) G"P%(tﬂ (i2)
$0, unlike to (8) the convenient parametrization [or
GRPR (¢) is fsllowing
2
Re Gypp (b) = Re Gegg(0) exp(Regq t) - (13)

Then we have lor this parameters:

[Re Graa(]"S Grgy (09 CopgO)PPLeeR Rina2Rina)t].

(14)
Such parametrizetion corresponds to the strong coupling variant
ol' the theory /2/. In the weak coupling theory Al all the functi-
ons G (t) , besides CRRK (t) should tend %o zero
ag t—-O « But the parametrization of \J K(t) in
such pure form is meaningless. « This is because of

the cut contribution which can atrongly affect the f’-dependence

ot G..JK (f) 1y

instance, that in the weak coupling theory all total cross sections

. The lapt fact follows from the fact, for

should beequal, and the observed large differencies ought to
be connected with the cut contribution, which in this case
comprises about 100%. So, we restricted ourselves by strong

coupling variant only.



3. The Tit procedure,

The fitting was carried out by means of the minimization of

the functional:

teo‘: 2
Y- (w-1)°
; ( (A\‘/) ) T Zn: AL

* Z A¢‘)z
J (15)

Here Y( 1s the ¢-th experimental point for the
inclupive cross section; \P{tt’ot - their value, given by (2);
A\V;_ - the experimental error. A/;( is a scale factor,
which has been introduced for the K - £h set oi' tue experi-
mental pointe (mee table I). About ¢d' see below, A normalization
problem deserves of the conasideration.

In the papers /8,9/ and in the most ol existing fittings
the normalization {factors are fixed by 1. As a result one has
strongly enchanced value of ’Xa +« Begidems the experimental
data with a high ptatisgties and incorrect norm can cause a
large deviation in the parameters value. Another cpportunity,
frequently uped,is a [ree variation of "‘/x in the first
pum in exp. (15). This approach is not satielactory also,
because the ditference in +the normalization precision for
dlstinct experimente is not taken into account. In addition, some
experimental energy or angular dependences can be distortad and
attracted to theoretical ones by moang of the norn variation. In the
last case the Xe value ip too little.

In this work the norma l\/x ha\ce been varled as a Iree

parameters but in accordance with the normalization errors A'\/,( ’



piven by the experimentators. This han been achieved Ly introdu-
cling in the Junctionuld (1%) o+ the second teru., Untortunutely, the
pornalization errov in nob alwnys given by the experimentutora.

In puch cases it hwe veen tuken to be oquual tou the ayolemutical
error, in tibile 1 there ore shown the expertmentul dava, which
Wive been uped in precent anul,uia, ad some thely chinracteristicn
snelweting the nommulivzation ervor values,

Table L..¢

: R hriergy. lionientum transle- .
Lxperiment PRLR " N (1) (2)
) plGev ) red |6l Gev/e)? A I 1
Culti-Holland- | e=u2Y u,24 </t/< 0,55 | 155 c.80F 0,03 | uiBuI 003
Lunc.grer- a=5h1 0,15 < /8/<0,5% | 03] 0.89% 0,03 ] 0.91% 0.0
achester’ T asgac Oo3n s /e <0055 1os] 1.out 003 1aurt cles
! RES TN Guohh ¢ o/ 4 Uhy 1 1
L
1
Paperint toi= b JUF=0000 2941 0ouBE G.03 ) Gonat Gl
}lc;;-_e = 480 U704 253 o.928 .03 | u.s8t GL03
!};\'L;L;V';(Elz'/]j‘“‘/ =108, Cotd < /t/< 0010 ] 155] 00958 0,037 0,955 0,03
: 213 ) ‘
285 | vaaw</t/c0.22 | 19h]| 0095 0.05 [ 0.95% 0,03
505’ e . + + o
752 022 < /t/<0.28 | 15%] 0,927 0.03 | 0.y1- 0.03
0.28¢< /t/< 038 | 153] 0.87% 0,03} 0.85% 0.03
t\NL-IJAL“4/ =380 0.02< /t/<0.37 1 1
liichigan- 82193 0.05¢ /t/< 0.5 1053 1.05% 0.05 | 1.04% 0.04
tocnester’ 19/ | a=762 | 0.05< /t/<0.5 | z5%| c.86t 0,07 | 0.72% 0.07
Bonn-Hamburg-
tunchon/ 167 | 8=456.8 | 0.05¢ /t/< 0.43 | 10%{ 1.27% 0.04 | 1.24% 0.04
- 4
3.v.antaby’ " ceai.s | 0.1¢ stic 0ua | 10%] 1.3 % 0,08 | 1.27% 0.04
. 1d
4.W.Andersof ' 5=58.1 | 0.16< /t/< 0.43 | 10% | 0.98% 0.03 | 0.96% 0.03
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The norm Lor the 8=1995 data has not been varied, because they
contain only a tew points with /t/ < 0.6 (Gev/c)a. The ncrm of
the ANL-NAL data has almo been Jixed by 1, because the correspon-
aing systematical and normalization errore bothare unknown. Thir
Jdoes not play a pigrigicant role in view of the r'act that the
.uta containg not very large amount of the points wlth such statisti-
cnl errors, that normalization error may be neglected.

The norue /\/ for the data /16,13 were introduced at each
value ol t neparately, because an error in the differential
crose wsec.ion plope value, which was used in the normalization
pocedure, should bring to the monatonous t-~dapandence of Nk'

Let ue explain now, how the Buniakowsky-Schwarz restrictions
L'or the interference terms value have been supplied., For this

purpose the last term in (15) has been introduced with e notation
. =ebxf>(B/\d‘) '
d

where é numerates the inequalities (9) and {14).

/‘\'.'3 in the case o! inequality (9), lor instance, has the follo-

ving foxrm:
2 2 2
/\ [Re (O)] % R&Ew) Geeg(o)ex PKRRRE N RPPF“2 RR?P) tJ .

If the value o B is chosen sulficiently large, then one can

suppone with needed precision that
$; »>1 o A0,
;<1 for A;<0

So, the last term in (15) generatea a sharp increape of } value

and

as one of the inequalities (9) or (14) is violated. A% the mame

time the value ol error A‘Pd has been chosen large enough, tor



2
the (15) lapt term contribution to the final value of X to he

negligible small.

A. The fit reaults

The conditions or valildlty or expression (2) are typical
ror the Regge pole model:
s/ME > 1 , MYS. >>1, 1t m*

The maximum value ol /t/ and minimum of X , for which the
r'inal resultp were obtained, have been chosen so, that the
narrowing of the analyeed intervals for /t/ below 'tlmm and for

X above X .., should not alfect the parameter values in the

error limite. The lollowing values have been found:

it =06 (Gev/c)a; X,n=0.85

Mmox

The upper bound of X ls determined by the energy value, at
which the Regge behaviour begins. It was chosen M:; S Gev?,
Together with X, ..thig defines the lower value or s in the

table I. It worthwhile to note, that the leading protons can be
smerged Lrom the A(’236) decay. The description of such cases by
graphs RRk ies sensible only with a reilerence to the duality.
But, the A -production contribution has a maximum at x = 0.6
and is negligibly small in the chosen region =~ X 2> 0,85 /19/.
In this interval of % and ¢ data from table I contain

554 experimental points. A few solutions were found, which give
a good description of the data. Those ol them, which were redog~

nised to be matisfactory ,are shown in tables II, III.

12



.
table II. Solubion 1. X7 X = 0.1

~ Y
Gppp | Opmp | 2ReGppp ‘ Sppr | Snun  |2Re%EnR
G mb| 3,24 7.2 649 3.2 5.19 5,3
§rGev?| gy ae Lty | 1 fo.o | 7.8 2,2
2 a2l 4.25f-1.2 | 8.5 1.7 0 0
R <G°"/‘) t0.24 | to.50} %3.7 0.4
2
Table III. Solution 2. 3 .ya 2 0,93
Gppp | Ggwp| 2ReCgpp| Oppr] Orrn | ZReCppy
G (O)m.lza 3.23 13.2 5.7 2 23.6 13.4
LA e T BT * 5.0 4.5
Rz (62/52 4.2 0 19.5 1.8 ) 9.7
xS vL .
th fo.3 6.1 a1 i S
The norms values are placed in table I.

The quality of the experimental data description by the expreaslon
(2) with the parometer veslues from the Lirgt solution ig demonst-
rated on figs.2-8,
It ie seen trom table I that in the moet of cases A/x dif-

{er {rom 1 by the value of an order of A/\/. « But the low
energy data deserve a care: the norms ol' two experiments irom
three in thig energy region are out of two standard dsviations
tfrom 1. llay be this lact indicateg that exp.(2) ig invalid at

*,
auch energies. Nevertheless, thie date were included in the

*)To avoid this difficulty 1n/20/ supplementary terms with o/ (S0
have been introduced.

K]
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Fig.?7
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analyeis, because at normalization errors, prescribed to ihen,
they don't adleet noticeably the paramster vulueg. Bélow, i:
sec. 6, we shall come back Lo thlm question.

It worth while to note that & molution was Llound, which has
large vnluea ol GRRR(O) ~(§C‘L"GTTQ and R:M‘V.‘\O(G-n/c Y.
Thie is a surprising result lrom the point or vicw of the numerioal
entimations In the one pion exchange model, tulvilled in sect. 7.

Yo such sclutlons were rajeoted.

5. Some predictions

Using parome ters, obtalned above, one cur give some predlc-
tions. For this purpose we chose those experiments, which have
not been included in the analysis.-:

The results of the experiments /21/ at 69 Gev/c and 722/
at =465 Gev ™ which have been published alter our work
oompletian, are shown in f£igs,9,10 together with our predictions.

The reaction f'dﬂXd has been studied in the work /23/.

Je cun give predictions for this reaction, with some reser-
vations. At rirst, one should avoid the TH" £  term ana the }"’, A4,
contributions from (2). The latter are suppressed by small
couplingé and can be neglected. Then one ought to multiply'(Z)
by deutron rformlactor squared (normalising to 1) ond gome
factore. This factor can differ from the total deutron and proton
cross mection ratio squared, because the Glauber correctione in
the inelastic reaction are governed by another set of graphs than in
elastic one. Indeed we [ind that this factor B 20% lower that
(6:: 6’;;” 2 + So the Glauber corrections, in the f@("h Xd
are about 10% larger than in the elastic scattering. Our
pradictions, normalized to the data ore showen on fig. 17.

7
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v, Home troubles and pospible explanalions.

1 The main reason tor chooaing Xm:h=0.25 ir n 1net growth

ol inclusive spectra with decreasing ol X bLelow Xp., found
1 /1o, 13/. Such Lehaviour ocannot be described by (2) and cun
be tied with some othor mechanlisms.

The exprepsion (2) correspords to Lhe Lriple Reppe prupha,
&.8.,pure Hegge pole model. It is clear however, that P-p and
R-P cutg give an ellective contribution to (2) ulgo, Ap tor the
R~k cut, it doea not contribute to (2) because o. its mpecial

X -dependence. The iniluence or R=R cut can 1n principle
explain the diil'iculty, considered above. To Le vonvinced or this,

let us give a crude estimation oi diagramg on rig.12conbribution.

Flg. 12

Ir b0 identity R with { ror aimplicity and to make use
ol the quamieiconal model, then one can write for rig.12u wnd b

graphs contribution:

“(Sa?’—n%)=(5”’26)mt A @ ae)

where
at

_ G, -
3‘:2,'_7‘]1-)( e

=Ry = olg €n (-2



\lere we arsune, that _{ -exchange takes place between
the proton and one o the rast (in the lab.s.) particles in the
produced shower. The f particle couplings ore supposed Lo be
the same un tor Poneron. So, we choce 6")-30 mb  and R/~/(Gev/¢)
(.S CI'QC."’/(-{MHf) RRP in the right=hand side of (1h) ig the
HRP groph eontribution, which hag been written out in (2).

C'f is a factor, inoreasinnm f-f out contribution at the expense
o’ inelaptisity in the intermedicte state. Figure 1) shows x.-depen-
dence oJ A(sh—n%) at ditlerant valuea ol C/ . It i
gecn thot at C one can degcribes the experimental data
behaviour tor x<0.85 . Such vulue ol C*g can seem
surprisingly large in comparison with corresponding strengthening
iactor Cf l'or the vacuum cut: CPS 2 . Nevertheiess, we
can pive some argaments in Lovour ol this result. Let us estimate

Cf + using the conecept os duality. Then the correction to the
eikonal due tu resonances snd showee in the intermediate state

can be eptimated by meana ol subgtitution, shown graphically in

(17):

2 2

¢= (- /) (e &Y
an
The contribution ol the Pff and fff grephn to the absorbtive

part ol' amplitude can be calculated by using the resulips of the

2
present work, If M integration is restricted above by

2 2
Mo =4 Gev v then (17) takes @ form

__.R.B.E_l___c (o 2ng.° 5 2
C> [1+(@ RU)/(RFGJ

et Olkeh (5/5(,) Rv.k + 9! En(sl 50) roly ?M(Q/sn))

= 4+ 2 fex EF (3G Qe‘mco))]

20

(18)
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The nubstiintion oi the parsmeters i'rom solution ITleads
to the value C ::9 , which agrees with above conclusion. It
in clear now from (17) and (18) why C;, ig 8o large in comparison
vt th Cé . Mhin ie a consequence ol the more general result:
the dirrractive jnelaptic production (PPP und PPR) 1s suppressed
11 comparison with Reggeon contribution (RRP and RRR). 'That
can be meen l'rom tableg II-IIT, and would be under discussion in
thie next section.

o R-R cuts ecanpnot be neglected in the region of x<0.85,
At the same time the considerable compensation ol' Fig.l2a and b
gruphs contributiong allows to believe thet R-R cut influence
for X>0.85 ig not large.

2. Ap was mentioned ubove the normalization tactors /\/K for
the experiments at low energy & = Y0--§60 G;./"' diff'er from 1 to
avout  20%. Let upg examine a l'ew mechanisms with a more rapid
g-dependence than (2) can give.

The dimgram on r'ige. 14 doeg not give usny contribution to the
inclunive crops section. It can be ghown that the aum ol diffe-
rent contributions to the absorbtive part of the Reggeon-particle

scattering amplitude 1s complitely reduced {an smplitude with

0<c(°)=0 ig real).

Fig., 14 Fig.15



The ohserved deviation f'rom S-f/z deopendence can e tied
with the reaction PP-—P/V"IT , described in tho beck model, an
ig shown on Uig. 1%, ‘Chis graph contributlon lrto X-apoclrun
rupidly dJdies with enerpgy us 6‘2 . but at luw encrgy conprinesn
/19/

about 104
D

3. At & and M- strliciently large w doviulion (rom
rormula (2) will emerpe mgain. It would be caused by the Reggeoqn—~
-particle cronn aection growth, which is not contuind in the
expresnion (2). Il is naturel, that in Md Interval, where

the annlysis was periormed, this eltect did not develcr.

1. Comparigon with the one-pion exchangie model (GPE)

——

Let wus compare the sets ol parameters, !ounded in sec.b,
with the OPh culculation results. The triple Rogpre couplingn
have been estimnted 1in puapers /24_20/. In adidition, tho reaction
(1) was constdered in the Regreised OPE model in/lg{

de shall give a short derivation more simple than in /24/ of
the OFF expression Jor the triple Regge couplinga.

In OPE model a graph from {ig.2 can bLe redrawn as:
'

Fig. 16

17 t =0 it corresponds to the l'ollowing expresaion
ior =, .K(O>

4

= G ¥
G_;_)K(o) =Gwws %m\g %Nurg"ﬂ“%wfhm ?;[O)Z (o) Iijk L)
whero @vn and rg}'n'ﬁt — the emigeion vertex ol Reggeon

vy end . - ?t (-f) is the sighature vpctor.
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/‘“ e
o MACALHO) J 2 o{x(0)
L e (,m);&gj “)"( ® F) (:2 d(ﬁ) (20)
° g

Here U is the virtual pion 4=momentum aquarod./&- its meee;

M, - is the energy, correapcnding to the 'Cx ~sxchange. The
gtructure ol (20) is understandable., The factor 3 takes into
account the three charge slates of €[ -meson. Slie#@'jz corregpen=
des tu the virtual pion propagntor,

the energy, which attitudes to the 'Z; and ‘ZJ exchanges,

equals to 9‘41*3:)5,/(”1— H.,z) » where &, 1ip a transverse
momentum oi the produced pion. So, it is seen from the ccmpa-
Tigon with (2) that ractor [(/4‘»«&:)»1"/5‘,("‘—!‘11*)] S

should be included into G‘J k +It 48 not difficult to see,that

2
Sexl= urn) (4 - /M)
(21}
~ d;*!("
So, Lg/“‘"‘)/fJol < arises in (20).
The lorm f'actor F(L{) takes into account the of'f mess
~ 2 2 -2 '/19/
shell elfects. F(u) - QXP(R H)) . where R =1(GQV/C) .

fhe minimum value of |ull is equal to

= (M m2) .
'u‘mu\ (NZ-PH)/”

z/ 2
Consequently, the M, /M" integration is restricted by the

valus (—M)/(/Al- u) .

The Gii,.(o) values, calculated in eccordance with (19) and
(20) are displayed in tabls IV,
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Table IV. CJK (wb/Gev®)

Gppplo) | Gppplo) | 2ReGppylo) | Gypplo) Gppplo) | 2etpy, (o)

4 17 [ 10,7 5,4 27,4 15

At this calculations R wae identiried with {, Lecaune p and
Az contributions are suppressed, and W ~exchange on grupl ia
iorbidden (more about (J see below). It was adopled alao
that

T
é}m{( gmr,f = gw,e%mp = S°6ht v

The comparison ol table IV with the Jit results shows a
good agreement. At the same time, one gets a natural explanation [lor
the experimental fact that QE‘Pk<< GRRk , because, il
=T =R s+ then the expression (21) is singular ot /‘12—-—0 .

The t-dependence ol 'G.‘JK((*) » predicted by OPE iz more
steep than the experimental one. It is not very surprising
becauge we did not introduced the cut corrections.

As for & -contribution to R, the following diagrams can

be drown in this case, for instance:

Wy K dw W P M

KVK TN\ A
Ty

4) b)

I"ig- 17

The graph a) on fig. 17 contribution i few times
suppressed if compare with fig. 16 one. This is explained by the
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2 . ;
above-mentioned singularity at /J —= 0 in the expression
(21) sor #’k . To estimate the graph b) on fig. 17 role,

let ug use u photoproduction data and vector dominance. Then

it ip easy to get

T 2 -2, .(0)
3 e Bran dG(S/N‘) (_S. “
Gwm() U TRl 1) J{g t-.o H’) Iwm ’
(22)
where
[+]
I J ( y &%) -u )”"(ﬂ“’éaiu ]
ok AR M -
(23)

Here 'ff‘ is the Jf-f coupling, 1{;:-/‘/7! =2 ; oL=4/437 -
the Iine siructure constant. After simple calculetiona, one finds
from (22), (23) that G“MK(D) is approximately by an order
suppressed in oomparison with G'#h(")'

S0, one of the main predictions of OPE is the !-dominance

among the pecondary trajectories (in opposite to the exchange

degeneracy in the binary resctions).

8. What is interesting to meamsure?

It is desirable to extract ?,J’,w and 4, contribution
to R separately.

At riret, let us discussed the scaling term Ggpp (4) . It

iz easy to see that the poles with the different quantum numbers
don'’t interfere here; i,ee

G = Gppe* Cuup G

RRP .f.fE (RITY PPE UA,A..P . (24)
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It rollows from (24) that the value of GRRE “) in the reac~

tion pp—pAX should be the pame. The w,f‘ and As cont-
ributions to (24) cun be found separately from the study of the

other reactiona I'or example

XF —"'DTDX ’

(25a)
TPk (25b)
Tp— ?ux ) (25¢c)

In the non scaling part GRRR“') the number ol different
combinations from f,w,f, A, 1o much more than in (24).
So we omit the digcusaion of' their meparation methods.
The next interesting point is the polarization eilects. Their
measurement is most sensitive one to the cut corrections. First
ol all,it i1s needed to emphasize that there is & great ditference
vetween the cages, when the target or the beam are polarized fwhich
is diifaerent Irom the case ol elastic scattering).

In the triple Regge reglon of the beam, when a target is
polarized no asymmstiry of acattering would emerge, if one uses
& pole approach /2". Only cut corrections generate some asymmetry.
We believe, that the multipomeron cuts give a smell spin flip
amp litude, so the great effect should arise due to secondary
Reggeon-Fomeron cute and he non ascaling, i.e. die as 5_1/4 128/ .

In the case of polarized beam an agymmetry can arige in
principle. But as waa shown above, the mecondary Reggeons don't
intexfere in the scaling .part.isymmetry in the pole approach can
originate from the Pomaron-{ Reggeon interferance.But ioth are
known to give very small spin flip amplitude (in the binary re-

actions), so we conclude, that the scaling polarization effects
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1or the beam should be negligible in the pole case. The sit;\ation
ic like to the well-known T p charge exohﬁnge reaction, The
pularizutio}x citecte (in the aaympto;:io limit) ave totaly
cauged by cut correctlons. :

Let up see the X -dependence i'or the scale pai't of the
polarization porameter P° in the cuse of polarized beam,
One cun write

P(Na(p:),{)sd d P(PEE) Gegg(ﬁ + P(\“':;f) 2 R? GRPgﬂ) +

Q )1!'29( 1 “ (1 )1/’ r(.(’“( )E

“ G at)
1
+_ Z P () ul"t .
Y PYIR (1-x)"®
(26)
Here PJ (t) is the polarization ariaén in the case when only
diagrom ﬂk is present. It is clear that Pa (t} does not
depend on X . It is implied in (26) that oll vacuunm rescatte-
ring corrections are included. Ii one neglects by the first and
second terme in (26) then he gets for ° x -dependence -

cale) -2, 't a(
QG 8 <'1~X) St

. (27)

Here we are interdsted in ' X -dependence orily. At -'X—-.‘i "y the
triple Pomeron part only dominates ik the danominator of (27),
then e ’

(scafe) : 1-24, t
Po(*;t) ~ {1- X) ' .
A ' B ¢



8, _Conclusion

The analyseis, fullfiled above, has showed, that the triple
Regge phenomenology permits one to get a good description or
the P+P——p+X experimental data in the reglon X > 0.85
lHéO.b(Gev/c)’; M3 5Ge. The parametrization, which has Leen used for
the vertex functions, corresponds to the strong coupling variant
of the theory. But the good quality oif description does not give
any argument in lavour of' this variant, In the weak coupling
case the large cut contribution radically changes the t-dependence
and can simulate the strong coupling /11 /.

Unlike to the previous works we have taken into consideration
the nondiagonal diagrams and carefully perlormed the it procedure.
As a result rew solutions have been tounded. The procdictions done
on thig ground are in good agreement with the new data at the
small t-values. The comparison with the pd —w- Xo data shows
algo the noticable distinction between the elastic and inelamtic
Glauber corrections.

Some mechanisms additional to the triple Regge one, which
can give important corrections,have been discuseed. The Deck
diagram yields another p-dependence; R-R cuts can give
abnormal X = behaviour.

The OFE-model calcula%ions have been compared with the fit
resgults. A good correspondence wag egtablighed.

The set of reactions to be measured for the distinction of' the
secondary trajectory contributions to the scaling part has been
proposed. The polarization effects as a method for the cut correc-
tion investigation have been discussed.

The authors are indepted to Ya.I.Azimov, V.A.Khoze, BE.M.Levin,
L.A.Ponomarev for helpfull dipcussions.
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