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1. Introduction 

There are many experimental und theoretical papers, devoted 
to the investigation of the ргооевв 

p+p—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 spectrum and to determine the values oi' the triple Regge 
couplings. Depending on the t • О value of the triple Pomeron 
vertex Q CO (aero or nonzero?) one has different poseibi-

^PPP ... 
lities of the theory: weak coupling ' ' (Cj (о) = О ) or strong 
coupling / 2 / ( < ^ E E i ? t o i ^ О ). 

Differential cross section of the reaction can be tied 
by means of the unitarity condition with the triple Regge graphs 
contribution, (see.fig.1). 

Pig. 1 
The summing up on fig. 1 is carried out with Pomeroni^ and 

Regge0ПЗ / , W ? p } Az . Весаиве of the пеагпевв of the secondary 
Reggeon trajectories it is hard to distinct them, so they are 
usually substituted by contribution of the effective pole R. 

The expression for the differential inclusive оговв section, 
which has been UBed in the analysis, has a forms 

ifs. ?<KM-i 

(2) 



Ноге, М is an effective mass of the produced shower; t -
2/ 

^/•momentum transferred squared; x = f/^nm* — 7 - "/s i were 
F̂  -longitudinal component of scattered proton momentum, 
P =inax(P) S - C m. protons energy squared, 
'max \ L I •) 

Lnot term in (2) arises from one pion exchange contribution and 
has a form 

/ <№ \ _ ^ 1 « ; ^ _ ( ^ N-x) P*4 • ^ 

Here H is a pion mass; J?/4* - /-^j R*-3,3 (6е.*АУ* 

The main purpose of this paper ie the attempt for the de­
termination of the phenomenological functions v?;.-|t(0 ^У 

a 
means of the comparison of (2) with experimental data in the 

region of x * 0 . 8 5 " , Пг >- S~ Ge*Z , \t\ < 0.6 (&ev/c) 
The preliminary r e s u l t s of t h i s ana lys i s were published in ' * ' . . 

Between e x i s t i n g рарегз on quest ions considered i t worth 
/ 5 - 7 / 

while re fer to ' , where the necess i ty of t r i p l e Pomeron 
/8 9 I 

term in (2) wae first shown, and to ' ' , where the whole 
ammount of experimental information was used in the fitting. 
Лв a justification 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 
finding solutions was not checked, во some good BolutionB have 
been loosed. The finite гааав sum rule, used in ' ̂ , 8' for 
the extraction of the supplementary information from the region 
of sr?all У\ , is not a very reliable source, and itself 
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needs for the verification on the analysis results. It is seen 
from our solutions, that RRR contribution is extracted from 
the data in high M region with a .good precision. 

The content of the paper is constructed as follows; in 
section 2 the parametriaation of the phenomenolpgical functions 
G--K.(t) is explained. Some restrictions on the interference d 

terras value, which follows from the Buniakowsky-Schwarz inequality, 
are found. 

In section 3 experimental data, included in analysis, are 
listened. Some details of fit procedure are considered. Special 
attention is drawn to the relative normalization of the data. 

In section 4 the results of the analysis are submitted.Two 
types of solutions with a good values of X и л are found. 
The corresponding sets of the parameters are accomodated into 
the tables, and the agreement with the experimental data iB 
illustrated on figures for one of the solutions. 

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

Seme troubles in the triple Regge phenomenology, when it 
is used in the region of low Xi& Q.&S > or small energy 
S ^ S O S i » 2 » "lake us to consider in sec. 6 the mechanism, which 
can cause another X and S-dependences. It is shown that the 
growth of spectra with the decreasing of X in data ' '' may 
be explained by the R-R cut contribution. 

Section 7 is devoted to the consideration of the one pion 
exchange model (OPE) for the triple Regge vertex. The calculations, 
carried out, show that the OPE-model agrees well with the 
experimental results. 
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In section 8 some reactions are proposed for the further 
investigation of the triple Kegge vertices. The polarization 
effects in the process (1) are discussed. 

2. The parametriaation oi' the expression (2) 

Some parameters, contained in (2), were fixed from the pro­
perties of the binary reaotlona.Por оу*)=<(с)+оЛ£ the following 
values were adopted: 
oCf,(o) = i ; otp a 0.3 (Gev/z)'Z 

* R Co)» 0.S; <4 = 0.75" (Gt v/c)'Z 

The 'itfi P -diagram cont r ibut ion was determined in ' i ' from 

the data on reac t ion PP—flA • 

All the funct ions С ? . к ( 0 i bes ides in ter ference terms 
r 3 
^ P R k ^ s e e b e ^ o w ) were parametrized as 

GLW-H.WeftCO ( 4 ) 

On the G;^K(o) the restriction G i l | (^o) >0 was imposed. 
The interfei'ence terms» The parameters of the functions 

are not complitely free, because they are connected by 
Byniakovsky-Schwarz inequalities to the values of G (t) and 

GR„(t) • 
To obtain the corresponding restrictions, let us neglect 

for the P and /^contributions, because their couplinge with 
a nucleon are small. 
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RFP. It is clear, that only Reggeon from R, which can give 
the contribution here is /-polo. Because the phase of fPP is 
determined by the signature factors of f and P , the Bunia-
konsky-Schwarz inequality takes the form: 

2. R* G / p p tt) *• 2cos[f (^)-^а)Щ(е It) G^[t)] 
(6 ) 

If one recalls that GpjaLO^ G (i) • t h a i 1 

R« cl№m cos[|(^(o -w))][GRRe«) o^at- (7) 
According to (6) and (7) let UB adopt following 

parametriaation for Ц р р ( 0 . 

ReG f t B p (0 = f2 &> G f t p p (o )ex P (R R

2

£ e -Oco S S(^-^ ( t ) ) ] . 

(o) 
The substitution of (S) into (7) gives the restrictions on the 
values of the parameters 

The necessity of the analogous restrictions for v^epg (v 
is not so obvious, because R -exchange does not give a leading 
contribution to abBorbtion part, shown in fig.1. Nevertheless it 
can be picked out if one usee an idea of duality and integration 
of the created particles momenta replaces by summation on pro­
duction cross section of resonances. Then the Buniakowsky-Schvarz 
inequality can be written for the nonhealing terms separately. 

The PRR contribution contains 2P.I and PWiJ parts. 
There are restrictions for each of the»: 
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2 R* e ^ « « 2 c « f f ^ ( « Ш т Щ ^ . 

2te6E t o uC-t)?2*4i :(0<pW)- t*« l t ))lfe4 )/ f , ( ? e'/ ( O'' 
T/2 

(10) 

7 R P R W " ' W ^ R B R ^ ' ^ r v - R e R • " ( 1 3 ) 

Then we have for t h i s parameters: 

(11) 

The d i s t i nc t i on between (10) nnd (11) arose i'rom di f ference 

of trie Cd a »d / s igna tures . For the same reason G/bM(y = 0 

By adding (10) to ( 11 ) we have 

Re G„ f t(t> < L G m C « W * d * da) 
So, unlike to (8) the convenient parametr izat ion fo r 

G R f > R ( 0 i s following 

Rc G m C0 = Re GRBR«p)€xp(<eR- О . 
m we have for t h i s parameters: 

[ft. Gm«e]'< <W«> G t t tCo)«PK ffC-20d i u ) 

Such parametrization corresponds to the strong coupling variant 
of the theory ' . In the weak coupling theory ' ' all the functi­
ons Q,. (t) , besides G<>j,k (i) should tend to zero 
as t -»• 0 « But the parametrization of ^:ц(Ь) in 
such pure form is meaningless. . This is because of 
the cut contribution which can strongly affect the •£'-dependence 
of Gyn (0 1 / . The last fact follows from the fact, for 
instance, that in the weak coupling theory all total cross sections 
should be equal, and the observed large differencies ought to 
be connected with the cut contribution, which in thie case 
comprises about 100%. 3o, we restricted ourselves by strong 
coupling variant only. 
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3. The n t procedure. 

The fitting was carried out by means of the minimization of 
the functional: 

J d (15) 
Here ^ is the L-th experimental point for the 

inclUBive cross section; V"". - their value, given by (2); 
Л т ̂  - the experimental error. /V^ is a scale factor, 

which has been introduced for the К - th set of the experi­
mental points (see table I). About Ф. see below. A normalization 
problem deserves of the consideration. 

In the papers ' 8»"' and in the most or existing fittings 
the normalization factors are fixed by 1. As a result one has 
etrongly enchanced value of л . Besides the experimental 
data with a high statistics and incorrect norm can cause a 
large deviation in the parameters value. Another opportunity, 
frequently used, is a free variation of tvK in the first 
вит in exp. (15). This approach is not satisfactory also, 
because the difference in the normalization precision for 
distinct experiments is not taken into account. In addition, some 
experimental energy or angular dependences can be distorted and 
attracted to theoretical ones by moans of the norm variation. In the 
last саве the К value is too little. 

In thie work the norma /v£ have been varied as a free 
parameters but in accordance with the normalization errors ДЛ^ , 
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,.;jveii by tho e x p c r u u e n U i t u r c . Thio lian been ach ieved by i n t r o d u -

c:iMK in Uio , ' m i c t i o n a l (15 ) o> the oocond t o t u . U n f o r t u n a t e l y , the 

tioruu.l.ir.ntion o r r o r if- not ul'.vnyn tfivcn by the exper iment : ! t o r n . 

la each ciinec i t 1шя been taken to lie e q u a l tu tho n y n t o m u t i r n l 

e r r o r . Jr. t n l i l e 1 t h e r e arc ahown t ho e x p e r i m e n t a l d a t a , whici. 

liavo Iiecn lined Ln p r a n e a t n n n l ^ a i a , and r.uine t h e i r c h a r a a t o r i a l i a; 

j aaia.I in,.; the nc.rmal i n a t i o n e i T u r v a l u e s , 

'fahla 1 . . • 

l-.xper.imoi it НО Г Щ . ! 
j(Gev 4 

Momentum t r u n s i ' o -
r ed ItlCGev/c)^ 

дл/ „(1) t!<2> 

Ulil tu-Hulland-

bunc.a- . ier-

i ,aa.-.iif..-• t e r '" 

i 

r.=929 

п=5'Д 

!1=1V10 

u , 2 4 < / t / < 0 , 5 5 

0 , 1 5 < / t / < 0 , 5 5 

o.3'.> •- / t / < . o . ' 3 ' j 

O.V) <? / t / <. ii.bV 

15-i 

10'/i 

1LV.S 

o.Bi'ji 0 . 03 

o . B y i 0 .03 

i.o.i* о.оз 
1 

o.aai о.оз 
0 . 9 1 - 0 . 0 3 

1 . 0 7 - О.оз 

1 

i 
j a i p o r i a ' . 'li-l.-

jlo,. 
U t ^ c r ^ - 1 ^ 

— 48o 

ii=108, 
2 1 3 , 
2S5 , 
505 , 
752 

/1 . / -U .33 

Л/ - - .0 .45 

о . i<; < / t / < o . i o 

o . i a < / t / - 0 .22 

0 . 2 2 < / t / < 0 . 2 8 

0 .28< / t / < 0 . 3 8 

?5,i 

25 \i 

15,S 

1bVi 

15-5 

15-.S 

0 .V8- 0 .03 

0.92* о.оз 
0 . 9 5 * 0 .03 

0 . 9 5 - O.Oj 

0 . 9 2 * 0 . 0 3 

0 . 8 7 * 0 . 0 3 

0.'..'4- 0 . 0 3 

U . 8 0 - U.03 

0 . 9 J - 0.U3 

0 . 9 5 * 0 . 0 3 

o.yi* о.оз 
0 . 0 5 * 0 . 0 3 

M L - U A l / 1 " ' B=30i. 0 .02*. / t / < 0 .37 1 1 

I. i iehigrm-

Wocneater ' •" 

0=193 

s=7h2 

0 . 0 b < / t / < 0 .5 

0 . 0 5 4 / t / * . 0 . 5 

io;J 

25Й 

1.05* 0 .05 

o.ar.i 0.07 
1.04* 0 . 0 4 

0 . 7 2 * 0 .07 

Lionn-Hnmburc-

Munchor/ в=4ь.в o . 0 5 < / t / < . 0 . 4 3 10',i 1.27* 0 .04 1.24* 0 . 0 4 

J . V . A U a b / 1 7 

1 

' в=4Ь.8 0 . 1 < / t / < 0 .4 10% 1.3 * 0 .04 1.27* 0 . 0 4 

ii.I».Anderson e 
' D = 5 B . 1 0 . 1 6 < / t / < 0 . 4 3 10Й o . g s * 0 .03 °«96± 0 . 0 3 
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The norm i'or the s=1995 data has not been varied, because they 
contain only a i'ow points with /t/ < 0.6 (Gev/c) . The norm of 
the AUL-HAL data has also been J'ixed by 1, because the corrospon-
.i LriR systematical and normalization errors botharo unknown. Thin 
iloeB not play a eigKieicant role in view of the fact thut the 
..та contains not very lar^e amount of the pointB with such statisti­
cal errors, that normalization error may be neglected. 

The norrne /v£ for the dftta ' * •" were introduced at each 
-.ulue of t fieparntely, because an error in the differential 
сговв aecuion slope value, which was used in the normalization 
pocedure, should bring to the monotonous t-depnndenoe of N̂ .. 

Let U B explain now, ho» the Bunlakowoky-SohwarB restrictions 
for the interference terms value have been supplied. For this 
purpose the last term in (15) has been introduced with a notation 

ф. =ехр(.&А)-) , 

where j numerates the inequalities (9) and (14). 
Л : in the case of inequality (9), for instance, has the follo­
wing form: 

If the value of 6 is chosen sufficiently large, then one can 
suppose with needed precision that 

and 

So, the last term in (15) generot&s a sharp increase of л value 
a B one of the inequalities (9) or (14) is violated. At the same 
time the value of error Д Ф s has been chosen large enough, i'or 
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•v2 

the (15) last term contribution to the final value of A to be 
negligible вгаа11. 

Д. The fit re quit в 

The conditions 01' validity 01' expression (2) are typical 
i'or the Hegge pole modol: 

s/Nz»l, мУ.% »1, Itl* m* 
The maximum value of /t/ nnd minimum of x , for which the 

final results were obtained, have been chosen во» that the 
narrowing of the analysed intervals for /t/ below |tl m f t K nnd for 
x above X m i n should not affect the parameter valuee In the 

error limits. The following values have been found: 

The upper bound of x is determined by the energy value, at 
which the Regge behaviour be/tins. It was chosen M = £> Gev . 
Together with x m ; nthis defines the lower value of s in the 
table I. It worthwhile to note, that the leading protons can be 
emerged from the decay. The description of such cases by 
gruphe RRk is sensible only with a reference to the duality. 
But, the Д-production contribution has a maximum at x - 0.6 

and 1 B negligibly small in the chosen region X > 0,85 ''*'„ 

In this interval of * and t data from table I contain 
554 experimental points. Л few solutions were found, which give 
a good description of the data. Those of them, which were recog­
nised to be satisfactory tare shown in tables II, III. 
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Table II. Solution 1. \ / X = 0.У1 

Gppp GRRF 2HoG l i p p UPPR GHI1K г и о о и ш 

3.24 
*0.35 

7.2 
±1.9 

6.9 
±1.1 

3.2 
±0.1» 

5.19 
±7.8 

-9 О 
±2.2 

R W / 
4.2'.i 

±0.24 

-1 .2 

±0.50 

8.5 

±3.7 

1.7 

±0.4 

0 0 

Table III. Solution 2. 0.93 

Gppp GURP 2 H e G H P P GPPR GRRK 2 1 l e G m 

d 

3.23 

±0.35 

13.2 

±0.9 

5.7 

±4.9 

2 

±1 

23.0 

±5.0 
13.4 

±4.5 

R*«3e^f 4.2 

±0.3 

0 19.5 

±16.1 

1.8 

±1 .1 

0 9.7 

-7.t> 

The norms values are placed in table I. 
The quality oX' the experimental data description by the expression 
(2) with the parameter values i'rom the i'irst solution is demonst­

rated on figs.2-е, 
It is seen l'rom table I that in the moat of cases /V* dif­

fer from 1 by the value o.C an order of ДЛ> . But the low 
energy data deserve a care: the norms of two experiments from 
three in this energy region are out of two standard deviations 
from 1. May be this fact indicates that exp.(2) 1в invalid at 
such energies, nevertheless, this data were included in the 

*)To avoid this difficulty i n / 2 0 / supplementary terras with 0/(0) £ О 
have been introduced. 
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pp-pX S = 930GeV* 

с 
10-

t=QA5GeV' . 

_, , r 

•t'0S5GsV 

w^ 
0 40 80 120 0 40 80 120 

M'GeV1 

Fig.2.CKRH-Holland-I*ncaeter-Manchesfcer data at s=930 Gev 2. 

pp-pX S-551 GcV! 

ж 

! « 0 

0 10 20 30 40 ,0 10 20 30 iO 
MGeV* 

• i r-—i r 
0 Ю 20 30 «0 

Fig.3 The sane as OQ f i g . a at S=551 Gev 2 . 
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PP-pX 

•-тем' 

Pig. 4 

PiE.5 

Imperial College-Hutgers 
data. 

pp—pX 

, o«tf<of 

PP-pX 

m x 

I 
• MUf'M 

do S o " "sew1" 

*f-w№*fe-<U*rtfr' 
«t.JN *-ОИ 

Fig.6 
Micbigan-fiochester 
data, 
о - 8=195 Gev 
.- s=762 Gev 2. 
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Pp-pX P~205 Gei& 

Plg.7 
АНЪ-FNAL data at s=386Gev2 

50. 

Fig8. 
Bonn-Hambuxg-Muachen data. >̂ 
s=46.3 Gov2. Only sfcatist i -^L 
c a i errors are shown. 

Uj 

-да -02 -аз -т 

j j = a * e e ^ 

PT=0, GeVl 

P^OSGeVb 

~r 1 1 - i 1 1 — 
Щ Мб Ш? Tffl Щ9 ИО 
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analysis, because at normalization errors, prescribed to them, 
they don't â 'iect noticeably the parameter values, ilolow, i: 
see. 6, we shall come baok to this question. 

It worth while to note that a solution wus found, which has 
large vnluen oi' G R R R ( c ) ~ fcC'C^J and R R R f c - А О 6*к Л f" . 

This is a surprising result x'rom the point oi" view of the numerioal 
estimations in the one pion exchange model, fulfilled in sect. 7. 
Uo such solutions were rujeoted. 

5. Цоте predictions 
Using parameters, obtained above, ono car (jive some predic­

tions. Рог this purpose we chose those experiments, which have 
not been included in the analysis. 

The results oi the experiments ' ' at 6 9 Gef/c n n c l /22/ 
at Ь'^бЛ bev which have been published alter our work 
completion, are shown in figs,9,10 together with our predictions. 

The reaction pa—*-X« has been studied in the work ' ^' . 
.'/e can give predictions for this reaction, with sonie reser­
vations. At i'irat, one should avoid the TiV.P term and the P Аг 

contributions from (2). The latter are suppressed by small 
couplings and can be neglected. Then one ought to multiply (2) 
by deutron formfactor squared (normalising to 1) and some 
factor. This factor can differ from the total deutron and proton 
cross section ratio squared, because the Glauber corrections in 
the inelastic reaction are governed by another set of graphs than in 
elastic one. Indeed we find that this factor is 20% lower that 
CSJ^/fcaSf/ • So the Glauber corrections, in the ^e(-*Xe( 

are about 10Й larger than in the elastic scattering. Our 
predictions, normalized to the data are showen on fig. 1". 
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torn 
500 

«о 
so 

1 
i I 

^•69GeVfc 

•Г» 

Ы 

0.1<^<02|GeV/c) 

-я x 
Pig. 9 

The comparison of the calcula­
tions results with experimental 
data at P l a b =69 G e v / c . / 2 1 / 

Pig. 11 
The ваше as on f ig . 9, but 
for reaction d+p-*-d+X at 
P l a b=275 5ev/c and M2=11 Gev2. 
Тот details see the text. 

200 

100 

50 

20 

10 

5 

s - l - l _ | M 2 = 40GeV2) 
dt dM2 

- J mb/GeV2 s=565 0eV 

•tICeVAr 

0.1 02 

Pig. 10 

U3 

The ваше as on f ig . 9 at 
a=565 Gev2 and M2=40 G e v 2 . / 2 2 / ' 

O.tS R«S**r 
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u. iiome t roub les and poasible explana t ions . 

оГ inclusive spectru with decreasing oi' X below 1 n : i | found 

in ' ' . Such behaviour cannot be described by (2) and cuu 

be t i ed with noma ot lwr mechanisms. 

The expression (2) corresponds to the t r i p l e Keiyje cruplio, 

e . g . , pu re Ueg,Se pole model. I t io c l ea r however, that P-P and 

R-P cuts give an eJ'i 'ective contr ibut ion to (2) a l so . As i'or the 

R-K cut , i t does not cont r ibute to (2) because OJ.' itfi npeoiul 

x -dependence. The influence oi H-R out can in pr inc ip le 

explain the d i i l ' i cu l t y , considered above. To be convinced or t h i s , 

l e t us give a crude es t imat ion ox diagrams on i i g . ^ c o n t r i b u t i o n . 

Pig. 12 

It' bo identify R with f ior simplicity and to make use 
оГ the quasieiconal model, then one can write for i'ig.12a and b 
graphs contribution: 

where 
Ai 
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Here vie nrnurie, that / -exchange takes place between 
the proton and one of the fast (in the lab. в.) particles in the 
produced shower. The /-particle couplings are supposed to be 
the name an i or Pomoron. So, ws chor.e (~>v?>0 mk and fy>-~/(ffev/O, 

pop in the right-hand side of (1b) io the 
UKГ grnph contribution, which has been written out in (2). 

Q.j, is a factor, increasing f-f out contribution at the expense 
o.' inelartisity .in the intermediate state. Figure 13 ahowa )C-depen-
dtmcc о/ ^ к я й } / u 1 i (lij-'J-'orent valueo of Cp . It 1в 
веси that at C« » В one can describe the experimental data 
behaviour for n^O.&S , Such vulue of C / can seem 
nurprisingly large in comparison with corresponding strengthening 
factor Cp for the vacuum cut: C a ^ 2 • Nevertheless, we 
can give some arguments in favour of this result. Let us estimate 

C V • using the concept of duality. Then the correction to the 
eikonal due to renonances and showea in the intermediate state 
can be eotimatod by means of substitution, shown graphically in 
(17): 

Ч<1+ШЩ{1+(ЛШ/11] 
(17) 

The contribution of the P/f and Mi graphe to the absorbtive 
part of amplitude can be calculated by using the results of the 
present work. If П integration is restricted above by 
H,,=lGft(' , then (17) takes a form 

s 
(18) 
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p+p-p+X SJ52GeV 

i 

I 
.SO 

082 Cm 086 088 030 
X 

.3 
092 

Pig. 13 
Imperial College - Butgera data at sa752 Gev 2 and 
t a-0.16(Gev/c)e. Thin curve is a calculated cross 
section according to exp. (2)о Dotted lines are the 
calculation results with using of (16) for different 
factor C f valaeB. Thick curve is a sum of (2) and (16) 
at C f=8. 
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The substitution of the parameters i'rom solution Illeads 
to the value C) - J > which agrees with above conclusion. It 
Ic- clear now i'rom (17) and (18) why L-/ is so large in comparison 
vri th C p . Thin j r.i a consequence oJ' the more general result s 
ihe ilii't'r-uuivc jnelasfcjc production (PPP und PPR) is suppressed 
xr comparison with Reggeon contribution (RHP and RHR). That 
i:.:n no пееп from tables II-III, and would be under discussion in 
the next section. 

Lio R-li cuta cannot be neglected in the region of 
At the same time the considerable compensation of Fig.12a and b 
graphs contributions allows to believe that R~R cut influence 
for X>0.&S is not large. 

2. Ла was mentioned above the normalization factors /^ for 
the experiments at low energy ь v. УО-~-вО Ge./" differ from 1 to 
about 20Й. Let us examine a few mechanisms with a more rapid 
3-<lependence than (2) can give. 

The diagram on fig. 14 doeo not give any contribution to the 
inclusive croos section. It can be shown that the num of diffe­
rent contributions to the absorbtive part of the Reggeon-particle 
scattering amplitude is complitely reduced (an amplitude with 

o<c(o)=-C i B real). 

PiS- H Pig.15 
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The observed d e v i a t i o n 1'гош Ь dependence can be t i e d 

w i t h the r e a i . t i o n Op-y-Of/IT , d e o c r i b e d i.n tlio Itouk mode l , an 

iB shown un f i g . 1t>. Thin j r a p h c o n t r i b u t i o n in to X-Hpootrum 
-2 r a p i d l y d i e s w i t h ene rgy a s 6 , but a t low energy ooMpv±nea 

about 10',i / ' 1 У ' . 

3. At в and И niu'i'iciently large и deviation iron 
iormula (2) will emerge again. It would be 'juiiaed by the Reggeon-
-particle aronn neat ion growth, which i.o not contuiiid Ln Lho 
expresnion (2). It iв natural, that in H lntorvnl, whore 
the analysis was performed, this effect did not dovelcr. 

7. Comparison witli the one-pion exchange model (ОГЦ) 

Let us compare the sets of parameters, i ounded in 3ec.'j, 
wi th the OPh calculation rnBults. The triple Ницце couplingn 
have been estimated in papers 4-eu/< j n ап,ц-Ыо,ч, tho reaction 
(1) was considered In the Kogbeised 0P1£ model in/'19{ 

.Ve ahull give a short derivation more simple then in of 
the OPE expression for the triple Regge couplings. 

In OPE model a graph from fig.2 can be redrawn as: 

for G^K(0) 

Fig. 16 

it corresponds to the following expresaion 

where <| w / v 4 and ^ 
тг iT i. — *^e e m iQ Bi Qn vertex of Reggeon 

by/v/ and T . 7c ̂ ) l s t h e signature factor. 
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о /F" 
V«5K ГО I *.) R u ) J (*У 4ТЧУ • 
0 J/ * (20) 

Неге M is the virtual pion 4-iromentum squared, M - its mass; 
Mf -is the energy, corresponding to the T.K -exchange. The 

structure or (20) 1в understandable. The factor 3 takes into 
account the three chargo slates of *7?~ —meson. СИ-*0 correspon­
ded to the virtual pion propagator. 

The energy, which attitudes to the ЧГ; and *2> exchangee, 
equals to Ш1+Х?)5ЛМ1-Н$) , where <Хл is a transverse 
momentum ol' the produced pion. So, it I B seen from the compa­
rison with (2) that ractor[(M*+*A

l)ril/seCff-f11*X\,rfi*,e<J 
should be included into (ft- K .it IB not difficult to see,that 

У 

« . • * C 2 1 ) 

So, [^-'-O/So] ' '' arises in (20). 
The form factor F(u) takes into account the off mass 

shell effects. Г(и)ке*р(к*м), , where ftWl&ev/c)"'2 

The minimum value of |Ul is equal to 

Consequently, the Mj integration is restricted by the 
value (-М)/Ь<*-и) . 

The G-'nto) values, calculated in accordance with (19) and 
(20) are displayed in table IV. 

/19/ 
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Table IV. Gi[K (wi>/Gtvz) 

3ppp(o) Q I u l p ( o ) 2ReG H p i l (o) W o ) а г ш д ( о ) 2HeG p u u (o) 

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

At-this ca lcu la t ions R was i den t i f i ed with i', because 0 and 

Аг con t r ibu t ions are suppressed, and 0 -exchange on graph i s 

forbidden (more about tO see below). I t was adopted a l so 

that 

4 ""4 «kir/ = ^wpf t r rp " S e < 5 fct 

The comparison or table IV with the fit results shows a 
good agreement. At the same time, one gets a natural explanation Tor 
the experimental fact that Gppj. ̂  0 л * к . because, if 
7;=T-) = ^ • t n e n t l l e expression (21) is singular tit JiZ—0 . 

The t-dependence of 'G.-^W , predicted by OPB is more 
steep than the experimental one. It is not very surprising 
because we did not introduced the cut corrections. 

As for О-contribution to R, thu following diagrams can 
be drawn in this case, for instance: 

b) 

Pig.17 

The graph a) on fig. 17 contribution ie few time B 

suppressed if oompare with fig. 16 one. This is explained by the 
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above-mentioned singularity at M г-* О in the expression 
(21) i'or tl)< . To estimate the graph b) on fig. 17 role, 
let us use 4i— photoproduction data and vector dominance. '.Then 
it is easy to get 

where 

di ! t V M / x w w k 

, M o ( o V -w \W*(<>> R * w 

(22) 

- • » ( 2 3 ) 

Here A is the jf-f coupling, A* A * ** 2 ; o/=//57 -
the fine structure constant. After simple calculations, one finds 
from (22), (23) that ^ W vo^(°) is approximately by an order 
suppressed in oomparleon with GltiX*}* 

So, one of the main predictions of OPE is the / -dominance 
among the secondary trajectories (in opposite to the exchange 
degeneracy in the binary reactions). 

8. What ia interesting to measure? 

It ie desirable to extract /, P, U) and At contribution 
to R separately. 

At first, let UB discussed the scaling term £ R R f 60 . It 
is easy to see that the poles with the different quantum numbers 
don't interfere here; i.e. i 

<W° = G f i » + G « « r + G n* + G w , (24) 
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It follows from (24) that the value of G R R p ( O in the reac­
tion pp —*-f>X Bhould be the паше. The C-i, P and A z cont­
ributions to (24) can be found separately from the study of the 
other reactions Гог example 

yp -*ъ'Х , , ч 

4 r (25a) 
<Гр— Я'Х , , . 

Г (25b) 
*>~Г* ' (25c) 
In the non scaling part ^ ^ ( О the number oi' different 

combinations from f >w, j*. A t is much more than in (24). 
So we omit the discussion oi' their separation methods. 
The next interesting point is the polarization effects. Their 
measurement is most sensitive one to the cut corrections. First 
of all,it is needed to emphasize that there is a great difference 
between the case в, when the target or the beam are polarized fvhich 
is different from the case of elastic scattering). 

In the triple Regge region of the beam, when a target is 
polarized no asymmetry of scattering would emerge, if one uses /27/ a pole approach * ". Only cut corrections generate some asymmetry 
ffe believe, that the multipomeron cuts give a small spin flip 
amplitude, so the great effect should arise due to secondary 
Reggeon-Pomeron cuts and be non scaling, i.e. die as S" / 2 B'. 

In the case of polarized beam an asymmetry can arise in 
principle. But as was shown above, the secondary Reggeons don't 
interfere in the scaling part .Asymmetry in the pole approach can 
originate from the Poraeron-^ Beggeon interference.But hoth are 
known to give very small spin flip amplitude (in the binary re­
actions), so we conclude, that the scaling polarisation effects 
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з'ог the beam should he negligible in the pole case. The situation 
ID Like to the well-known "if'p charge exchange reaction. The 
polarization ciTects (in tho nsymptotio limit) are totaly 
caused by cut corrections. 

Let uo see the X -dependence for the scale part oi' the 
polarization parnmoter P 0 in the саве о£ polarized beam. 
One cun write 

p^4^-4£--P t fft) > 6"' f f/, * cMP2bG**H) . P0 ^'^dTPTT " L « c t W ; 4 ' < L°(i)(t-*Y/3t(««?>t 

P /л iZiLEir' 

Here P 0 (t) is the polarization arisen in the case, when only 
diagmm UN is present. It is clear that Jt̂  (t) does not 
depend on Л .It is implied in (26) that all vacuum rescatte-
ring corrections are included. II" one neglects by the i'irst and 
second terms in (20) then he gets for ' x -dependence 

«саге, : 2 "»* / ^S ' 
£ e C M ) c u < f - x ) /Vff'eft 

(27) 
Here we are Interested in X -dependence only. At X-~d , the 
triple Pomeron part only dominates lii the denonsinator of (2?), 
then •'••' ' " 

P0(M) •* H-x) 
„-i - ч (28) ' 
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8. Conclusion 

The ana lys i s , f u n f i l e d above, has showed, that the t r i p l e 

Regge phenomenology permits one to get a good descr ip t ion 01' 

the o*p—»-p + X experimental data in the region x >, 0.8S ( 

| i | i0 .6(Gev/c) i W*56ft« - n a parametr izat ion, which has been used J or 

the vertex funct ions, corresponds to the s t rong coupling var ian t 

of the theory. But the good qual i ty of de sc r ip t i on does not give 

any argument in favour of t h i s va r i an t , In the weak coupling 

case the large cut con t r ibu t ion rad ica l ly changes the t-dependence 
J 11 I 

and can simulate the strong coupling '. 
Unlike to the previous works we have taken into consideration 

the nondiagonal diagrams and carefully performed the fit procedure. 
As a result few solutions have been founded. The predictions done 
on this ground are in good agreement with the new data at the 
small t-values. The comparison with the f>d —-Xc( data shows 
also the noticable distinction between the elastic and inelastic 
Glauber corrections. 

Some mechanisms additional to the triple Regge one, which 
can give important corrections,have been discussed. The Deck 
diagram yields another s-dependencej R-R cuts can give 
abnormal X - behaviour. 

The OPE-model calculations have been compared with the fit 
results. A good correspondence was established. 

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

The authors are indepted to Ya.I.Azlmov, V.A.Khoze, Е.Ы.Levin, 
L.A.Ponomarev for helpfull discuBBions. 

29 



References: 

1. V.N.Gribov, Yadernaya Fizika., 12, 603, 1973. 
2. A.A.Migdal, A.M.Polyakov, K.A.Ter-Martlroayan, JETP, 6£,84,197Л. 
3. U.Bishari, Phys.Lett., JJ8, 510,1972; Preprint LBL-2066, 1973. 
4. Yu.M.Kazarinov, B.Z.Kopeliovich, L.I.-apidue. I.K.Potaehnikova, 

Proc. of the XVIII -th Int. Conf. on High Energy Physics, 
London, 1974. 

5. A.B.Kaidalov, V.A.Khoze, Y.F.Pirogov, И.Ь.Тег^1ваакувп, 
Phys.bett.,B4Ji, 493, 1973-

$. A.Capella, PhyB.Rev.,DB, 2047, 1973-
7. D.Amati, Ii.Ganeechi, M.Ciafoloni. Nuol.Phye., E62, 173,1973. 
8. D.P.Roy, R.G.Roberts, Nuol.Phya.i77B. 240 1974. 
9. R.D.Field G.C.Fox, Preprint CALT-68-434, 1974. 
10. K.Abe et al., Phye.Rev.Lett. i31, 1530, 1974. 
11. Ya.I.Azimov, V.A.Khoze, E.M.Levin,'M.G.Riokin, Hucl.Phys. , 

B89. 508, 1975. 
12. M.O.Albrow et al. Nucl.Fhys.,B5., 388, 1973. ibid B£>£, 6, 1973. 
13* F.Sennes et al., Fhys.Rev.Lett., JIO, 766, 1973-
14. S.I.BBriah et al., Phya.Rev.Lett, 31,lo8o, 1973. 
15. J..V.Chapman, C.M.Bromberg, Preprint UMBO 73-21, 1973-
16. V.Blobel et al., Preprint DESY, 4048/73, 1973. 
17. J.V.Allaby et. al., Nucl.PhyB.,.B52. 316, 1973. 
18. V.Anderson et al,, Fhys,Rev,Lett., 1^, 1?8, 1S67. 
19. K.G.Boreskov, A.B.Kaidalov, L.A.Ponomarev, Preprint ITBJ-43 

Moekow, 1973. 
20. L.G.Daohno, Preprint IHEP, 75-59, 1975. 

30 

http://Nuol.Phya.i77B


2 1 . H.Bialkowaka e t e l . . Preprint IHEP, 1975. 

22. R.Schamberger et a l . , Fhya.Rev,Lett . , 21 • 1121, 1975. 

23 . Yu.AJdmov et a l . , NAL - Prepr in t , 1975. 

24. H.D.I.Abarbanel, C.P.Chew, M.L.Ooldberger, L.M.Saunders, 

Annals of Phya., 7Д, 156, 1972. 

25 . C.Sorenaen. Phya.Rev., D6, 2554, 1972. 

26 . R.Shankar, Hucl.PhyB., BJJJ, 126 1974. 

27. M.D.I.Abarbanel, D.J.GroBD, Phys.Kev.Let t . , 26, 732, 1971. 

28 . R.D.Field, Proa of Summer Studies on High-finerey Phya. with 

Polarised Beams АНЬ/HEP 75-02. 

Received b? Publishing-Department 
on October 8 , 1975. 

31 


