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ABSTRACT

We give a general expression for the first non-leading
asymptotic term of the contribution of a Lorentz pole with M = O
to the two particle inclusive distribution, by means of the deriva-
tives of the leading term. This expression, containing the cosine
of the relative azimuthal angle, provides correlations between the
observed particles., We suggest to test this result in reactions in
which the Pomeron dominates at relatively low energies, the other

Lorentz pole contributions being cancelled by exchange degeneracy.
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in certain asymptotic limits in terms of Reggeon contributions, or, more exactly,

2)=7)

It is well known that inclusive distributions can be expanded

in terms of Lorentz pole contributions,
7),48)
two-particle inclusive distributions can arise from the exchange of Lorentz poles

(or cuts) with M 27 1 9)
Lorentz poles with M = O. As possible Lorentz poles with N 2} are thought to

In previous papers s, we have remarked that azimuthal correlations in

or also from the non-leading part of the contribution of

have a rather low intercept, the non-leading Pomeron contributions could well be, in

certain kinematical conditions, the most relevant source of azimuthal correlations.

In Ref, 8) we congidered the special case in which both the observed particles
are in the pilouization region., The first non-leading Pomeron contribution, which is
proportional to the cosine of the relative azimuthal angle ‘-fp* , Was expressed ir_l
a simple way in terms of a derivative of the leading term, which is directly connected

with the rather well-=known transverse momentum distribution.

The aim of the present paper is to extend these ideas, releasing the condition
that the observe& particles are in the pionization region, in order to permit the .

treatment of processes at a lower total energy.

Our investigation is based on the assumption that the Pomeron is essentially
a Lorentz pole with factorized residus, The effect of cuts near the Pomeron pole has
been studied in Ref. lO), where it was suggested that they could give rise to azimuthal
correlations., These effects should decrease much more slowly than the ones we are
considering for increasing relative rapidity of the observed particles., In Ref, 8)
we have shown, on the basis of a transverse momentum sum rule, that these effects
are probably'sma11 in the pionization region., The same argument cannot ba applied to

the fragmentation regions in wanich Ref, 10) is explicitly concerned.

In order to write the Lorentz pole expansion, we use the formalism developed
in Refs. 11),12), which is in agreement with the general results of multiperipheral
dynamics, We introduce two standard frames of reference, S and SB. We indicate

A

by PA and PB the four momenta of the incoming particles and by R‘ and Pe

the four momenta of the two obYserved particles., In the frame S we have

b = (MA,O.O,O)
Pd\ (qu O , 0, qd\

and in the frame

(1)

B

(MB,O, 0,0)

Pe = (Vg er: - 0.0, - qg)

(2)
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These two frames are connected to the laboratory system by the two

5
L
Lorentz transformations

rq'm. = '“‘i((fu) Mg (9&) ’
(3)

bafBL = “z(‘f@) a;(E)M,(- GF) ,

We have indicated by uz(?) a rotation around the z axis of an angle " and by
az(z) a boost along the 2z axis with rapidity § . As a consequence, in the la-

boratory system we have

P, = (M,y,0,0,0),

Pu = '(Vq;g- My, daombi@r %, 1 aomB wn @, q, ("’9&),
PB.-.(MB(ME.O,O,MB'M'leg), w
Pez(l/q;,.m;w,e.;-qgme,m;, 9pom B @ g ,

A

| e owmBpom - qp B b+ VaEiMT 2 € ),

We see that p* ’ O* and ‘P* define in the usual way the modulus and the direcw
tion of the momentum of the particle * in the laboratory frame. The quantities

p' y © and 'fp have a similar meaning in the projectile system, In particular,

’33(?0*?8)1: M;* MIB*Z "“MB CME . | (5)

The two particle inclusive distribution is given by

Ap - d_‘o" °© po _
F (Ethjﬁ)' 43& d;_P-P ‘I'P¢ Pe =

’.(4"1“”30&%2)-4 G*?(Pa.Pp/s) . v

()
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The relevant group-theoretical variable is

-1
Ugy® (Rar) Qg = Ayl-G)Ay(4, )00, () 4y (-6,),

so that the contribution, averaged over the spins, of a Lorentz pole with I = O and

intercept a 1is

G, P, 5\"’['& () 1(%5)'&2. (%),

404°0

0,~a-1
where JOJ 0 (

Refs. 9) and 13).

9),13)

a) are the function of the second kind on 0(3,1) defined in

Using the asymptotic expansion ! of these functions for large ?; y e

ge

¢z Py (w0 6p) /zB (qg) - ;a (9,) im0 -
P (@ 6,) 20 c‘; 2 [ (@-1)] €3, B
P (5 0y) 28 ) oty + O(m[ta—z)il)

wher cj are known ff icients

If we put

hga(‘h ,04) =2 T M;q' Z’?’g (ay) Cg' P° (@ 04)

and we define in a mlarwagyT(qp p) we get

F¥(P. Py 5) = $%(a,,60) T(ap,8) 5"

-2a Mﬂ a—o-*‘;a(thei) MBS—B} B(qp' P)'

A @> Qg + 0(»*3).

G*“(&,P, NE ch”m P (w26, ¢ o2 (a)-

(9)

(10)

(11)
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If we are congidering the Pomeron we have to put a = 1., We perform this substitution
only in the final result, since in the intermediate steps it gives rise to difficulties
which will be discussed in detail in a forthcoming paper, Of course, if one wants to
take into account the contribution of several Lorentz poles, one has to add several

expressions of the kind (11).

The result of Ref, 8) can be obtained as a special case in the 1limit of large
q“ and q with finite transverse momenta ey sin 64 and qp sin OQ. As
the functions -5 A and ;B depend on 90\ and 9? mainly through the transverse
momenta, we see that their derivatives contain the factors G and qg e 1t follows
that the ratio between the second and the first term in Eq. (11) contains the fastor
%* q? s_l, which is the relevant parameter of the asymptotic expansion we are

considering.

In order to check Eg. (11) in the simplest way, one has to choose a situation
in which only the Pomeron is important, This cannot be achieved increasing s (for
fixed values of the other parameters), because the correlation effect decreases as
s_l. This 1imit would be suitable instead, for studying the cut effects suggested
i1 Ref. 10).

A more favourable posgibility is to consider processes in which the contri-
butions of the non-dominant poles cancel each other, due to the exchange degeneracy

required by duality 14)-16).

It has been shown that, in these situations, the one
particle inclusive distributions reach their asymptotic limit already for an incoming
momentum of the order of 10 GeV/c. Then the functions N}A and -SB are proportional
to the one-particle inclusive distributions and a considerable amount of experimental
information about them is already available. Therefore, the second term in Eg. (11)
can be computed'numerically in many cases, in order to compare it with experimental
data on two particle correlations as soon as they will be available. The factor

%‘ qﬁ s-l should be chosen not too smell in order to have a sizable effect, but not

too large in order to avoid a failure of the asymptotic expansion (11).

The agreement of Ig. (ll) with experiments would support the assumption that
the Pomeron is essentially a well-behaved Torentz pole, A discrepancy would suggest
the existence of singularities with M 27 1l in the Lorentz complex plane, Their
nature could be investigated by a detailed analysis of the energy dependence of the

correlation effects.
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