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We derive a closed Regge eikonal formula for summing the distinct types of multiple-Pomeron-exchange
corrections to the Mueller-Regge contribution to the inclusive six-point functions @ + b —c¢ + X in the
fragmentation regions. If one takes into account final-state .absorption (i.e., Pomeron exchange between ¢
and the missing-mass state X), as Reggeon renormalization to the basic triple-Regge term (Y graph), then
using the renormalized Y graph as input, the formula accounts for all the absorptive corrections within a
Mueller-Regge framework and essentially can provide a complete description of the inclusive distribution in
the fragmentation region. The technique we use is a straightforward generalization of the functional
derivative method introduced by Abarbanel and Itzykson for summing multiple-meson-exchange contributions
to the four-point function. This generalization allows for a large class of possible nested ladders to be
summed up to a closed expression within the eikonal approximation. The formula shows that one should
expect the absorption corrections in the case of an inclusive process in the fragmentation region to be much

stronger than one would naively expect from the corresponding study of two-body processes.

I. INTRODUCTION

For some time it has been thought that the Muel-
ler-Regge pole model for inclusive distributions
of the form a+ b~ c+X must have important
Regge-cut corrections, particularly in the triple-
Regge region. Such a conclusion arises from both
purely theoretical® and phenomenological consider-
ations.”® From the phenomenological point of
view it was shown in Ref. 2 that, for processes
like y+p—7*°+X, in which spin and parity play

an important role, the Mueller-Regge pole model
[Fig. 1(a)] did not describe the data adequately,
except for approximately reproducing the over-all
normalization. Subsequently, it was argued in
Ref. 3 that absorpticn corrections of the form
shown in Fig. 1(b) could remedy the discrepancies;
however, this required the strength of the cuts to
be rather stronger than one might naively expect
from the analysis of the corresponding exclusive
processes Y+p—-m*+N,* The formula derived in
Ref. 3 has the simple form [Fig. 1(b)]

HQ@uer Qe Saa Mx)= [ 108 LI S@,)Y (@ - @01 Qus — @510 My 15 @),

(2m)? (2m)?

where

S(é)=(ZW)ZG(Z)(Q’)_Ce-é'ZB(s), (1.1)

where ﬁi is a two-vector and Y is a triple-Regge
pole term. [There is an error in Ref. 3 concerning
the definition of C. This has been corrected in
Ref, 15 and in Eq. (1.1) above.] However, Eq.
(1.1) does not take into account final-state absorp-
tion or, in fact, all Pomeron-induced cuts of the
rescattering type. In the case of strong absorp-
tion cuts for two-body processes like a+b—~c+d it
has been argued® that one should take into account
all multiple-Pomeron-exchange contributions.
This formidable task would be greatly simplified
if the Regge eikonal model, first proposed by
Frautschi and Margolis,® were a good approxima-
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tion. The latter model received some respecta-
bility when it was shown’ that it could be derived
under certain reasonable assumptions by summing
nested ladder diagrams in a ¢ theory (Fig. 2).
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FIG. 1. (a) Mueller-Regge diagram for y+p =7 *:04+ X,
(b) Initial-state absorption of the triple- Regge contri-
bution toa +b —c + X.

(b)
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’ The purpose of the present article is to show how
; . ;; .o . one can derive in a similar way a Regge eikonal
: formula for summing all Pomeron-exchange re-

_ ' scattering corrections to the Mueller-Regge Y
FIG. 2. Tteration of nested ladder diagrams leading to graph., The formula we arrive at is a simple gen-
the Regge eikonal model. eralization of Eq. (1.1) and has the form

A= f dﬁdd?écdzéadﬁ?:s(améc)y(é?ac "'Qa+ Qw QEE’ - Qa'+ QE’ ¢oe )S *(65,65))
where
S(ém éc) = f dzﬁabdzﬁcb exp(.— iéa ¢ Eab - Z'Q’c ° ﬁcb)exp (iXab[Bab] + iXac, b[Bab ?Bcb] + chb[Bcb ])‘ (1.2)

This involves three distinct Regge eikonal phases and the impact parameters B, and B, respectively.
We shall use (1.2) to argue that one can expect the absorption corrections in the region 1>x_,> 0 to be
larger than one might expect from a simple comparison with the corresponding exclusive process a+ b
—~c+d. Further, if we argue that final-state absorption [Fig. 3(a)] can be taken into account by Pomeron
renormalization”of the Y graph,® then using the latter as input, Eq. (1.2) in principle accounts for all
Regge-cut corrections in a Mueller-Regge description of a+ b~ c+X in the triple-Regge region, It is in-
teresting to compare {(1.2) with the recent works of Capella, Kaplan, and Tran Thanh Van® and Pumplin.*®
The former arrive essentially at (1.1) with

S((—iu,sab)—_- f d2§abeiaa'§abeixabwab’sab]’ ) (1.3)
while the latter obtains the formula
- ’ dzéc dﬁé oy 3 X
H= (271-)2 (21.()2‘5‘(Q¢:)Y‘s (QE)’ (1.4)

with
S (éc) = f dzﬁcbeiac.-B.Cbeixcb[ch Scb].

However, we do not agree with the derivation given in Ref. 10, since it appears to fail to take into ac-
count the nature of Regge exchange as opposed to elementary exchange.

In Sec. II we show how the algorithm, involving functional differentiation introduced by Abarbanel and
Itzykson!! in order to show how the sum of multimeson exchange graphs eikonalize, can be extended to the
case of the exchange of nested ladder diagrams. In Sec. III we use the same method to derive the eikonal
formula (1.2) for the inclusive six-point function. We conclude in Sec. IV with a short discussion. Some
details are left to the Appendix. :

II. CASE OF THE FOUR-POINT FUNCTION

In order to illustrate the method, and for later reference, we first consider the case of multiple Regge
exchange in the four-point function (Fig. 2). We treat the Reggeons as ladders, or more generally as con-
nected two-particle Green’s functions [Fig. 4(a)], which we denote by the translational-invariant form

o c% ; . c; ’ X, s k-q/2 Keql2
B b
(a) (b)

X, X, k'+q/2 ‘ k'-q/2
(@) (b)

FIG. 3. (a) Final-state absorption corrections to a

+b—c+X in the triple-Regge region. (b) Equivalent FIG. 4. (a) and (b) Two-particle connected Green’s
Réggeop renormalization graph. ) function.
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FIG. 5. (a) Complete s-channel iteration of nested ladder diagrams, represented here as two-particle connected
Green’s functions G. (b) The s-u terms building up the Regge eikonal phase.
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Glxy, %5, %4,%,] = Glxy =%5,3 (6, +%,) =3 (0, +%,),%, —%,)+ Perms(1~ 3,2~ 4), (2.1)

where [referring to Fig. 4(b)]

dq asr’

Glx,y,x')= f(zn,)‘l (ZTT)“ (2")4é(k q, k')e“h xR ext) ( (2.2)

One begins by introducing external sources A and B and one-particle Green’s-function operators G(A) and
G(B), respectively, where G(A)=[p? —m?+iec — gA(x)]"* with [p*,x"]=ig"". We can then write the sum of
nested “ladder” diagrams [Fig. 5(a)] in terms of the following algorithm involving functional differentiation
with respect to the sources

9
(2ﬂ)454(pa+pb pa Pb)T\S t) D(ﬁA 63) (paypa’A)T(pbapbyB) B=o, (2.3)
where
T(p',p3A)= Hm (p2_m?)(p'2 - m2Xp’ |G(A)|p),
pZ,'f,‘z ) )

which can be expressed in the form?!!

T(p',p;A)=(p’ | Texplig [,” drAlx - 257)] gA )| ), (2.4)

and the functional differential operator is given by

13} 3} 5
D<6A 5B> exP[j dei 5A(y1) ﬁA(yz) [3’1,3’2,313,3’4] 63(3)3) 63(3)4)] (2.5)

1(p’,p;A) is a relativistic analog of a Lippmann-Schwinger scattering amplitude for a particle in the ex-
ternal potential A. Here the sources A and B are dummy variables, which generate vertices on the upper
and lower lines (Fig. 4). After applying the functional differential operator (2.5), each such vertex is re-
placed by a vertex involving one leg of the Green’s function (2.1). In this way this algorithm generates the
complete set of Feynman graphs shown in Fig. 5(a). The eikonal approximation is achieved by assuming
at high energies that the momentum flowing through the lines a and b in Fig. 5(a) suffer only small fluc-
tuations as a result.of their interaction via the exchange of Reggeons. This means that all the interme-
diate momenta inthe expansion of 7(p’,p;A) are strongly peaked around the average of the initial and final
momenta p and p’, respectively. Such a s1tuat1on allows us to make a relativistic Glauber approximation, -
in which we replace the momentum operator 5 in the right-hand side of (2.4) by the ¢ number P = ( p+p’)/2.
Furthermore, we can drop the time ordering and replace (2.3) by

(218 (py+ by —po — Dy )T (S, 1)

3 . ,
—D<6A GBM‘*‘"dxbexp[z(p,,—pz)°xa+z(pb—pb)°xb]

9 9 © . ©
X — — expl:igf drAlx, — 2P, )+ zgf dTy,B(x, - 2P,,'rb):]
oa, v, g g

with P, =(p,+p.)/2 and P, = (p,+p})/2.
It is now a simple matter to carry out the functional differentiation, and we obtain
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(2m)*6 ) (pa+pp— o -
, , 9 9
= f dix,d*% , expli(po = Dg)° %o+ 1( Dy —Pb)"xb]%; oa,
a
X éxp[ “f drdr!, f AT, dTiG(2P (T, = T)), X, =%y =P (To+ TL)+ Py (To+ 71), 2P, (74 —T,))

.

pp)T(s,?)

& g=0p=0

(2.7)

The eikonal formula for T'(s,t) is obtained by expressing y,,=x, -, in terms of the Sudakov variables
(2.8)

Vap=Bap+ 20P ,+ 20’ P,
where B,,°P,=B_,°P,=0, and
f d“yab=s‘f dodo'd*B,,; S=4[(P,P,) -
After separating out the 4-momentum-conservation § function and making the variable change
(2.9)

T/ =(1,+75)/2,

2sz]1/'2'

T=(T,+7)/2, 7'=(t,-T,),

n= (Ttlz - Ta)’
we arrive at'?
T(s,1)=5, f dodo’ d*B ¢S Bav
3 ) :
X e oo exp[f dndnf d-rf dv'G(2P,n,B,, - 2P 7+ 2P,T,,2P 7 )}, (2.10)

with Q= p, —pb.
It is a trivial matter to see that (2.10) can be written in the form

T(S t)=§abfdzgabe-ia.ﬁab(l—eixdb[aab'sab]),

with
Xas[B,S =f dndrdn'd'G(2P,n, B - 2P,7+ 2P, 7' | 2P,'). (2.11)
Substituting expression (2.2) for G we obtain
_1 3.8 f 't d'r’ , '
LIB,s] f(zn)z 3 Ty 21O 2P IO (2P, K )G (kg ). (2.12)
By noting!? in the limit s %, £?/Vs, t/Vs =0,
1 1 1 1
“miiie T (P+kRY¥ —mP+ie 2P k+ie *2p- B+ie 215(2P k), (2.13)

(P -R)
we see that (2.12) corresponds to the Fourier-Bessel transform of the set of graphs in Fig. 5(b); hence for

Regge exchange we obtain
(2.14)

eza-ﬁﬁa(_'Q’z)B b(_éz)(l + Te-ina(-ﬁz))sa(-Qz)‘

1 J‘
B s
Xab[ (217)2
III. CASE OF THE TRIPLE-REGGE LIMIT OF AN INCLUSIVE DISTRIBUTION

For simplicity we consider the equal-mass case, and we begin by defining the Y graph in Fig. 6(a)

through the expression

@MY'6 N (py+py ~pe =Pz -5+ DY

D, lim H(p 2 _m2X p, |G<C)G “G(A) b p5| G(B)G,G(B) | p){ pz| GAG, -lc(c>tpa>| (3.1)

:C: »
B=C=0

P2

where
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FIG. 6. (a) The triple-Regge pole Y graph fora+b —c+X. (b) Green ’s function corresponding to a triple- Regge lad-
der diagram. ) )

5 5 5 5 8 5 5
D=f d'y,G® " - TH S -
r= ) L6 Ohvve o 55055 5505, 5605 8805 553 58050
Here G'® represents the Green’s function for the triple-Reggeon ladder diagram shown in Fig. 6(b). (More
generally one can use a double-Regge form.)
To generate the full set of nested ladders shown in Fig. 7, we start from

Se=(2m)*0 Pyt py —po— Pz — D5+ PH

=D*D,D lim 2H (Do = X po| G(C)G, G (A) |pa) (b3 G(BIG, G (B) | p ) pr | GAIG,G ) | b 1,2,3

Pa2~>m

where
~ 55>~ (666\ (5 5)
D"D“b<5A’5B Dac,s BA’8C 5 /ch 5C ’ 8B/’
5

4 5 [§) B b
D = [[ d4 ;= —7—G 3 ’ ’ _——_-‘—_——]’
2,5 = €XD| H Vi 5A(y]) 5C(y ) CLI Y2V 4l 5B( y,) 6B(y,)

and D,,(6/5A,6/6B) and D, (5/5C,5/5B) are as defined in Sec. II. Since the sources act only on single-
particle states, we can use the completeness relation

. I%Zns*(pz—mz)lpﬂp[:l. (3.3)

Further, the Reggeons in the Y graph carry away a large amount of longitudinal momentum from lines a
and @, so that nested diagrams of the form shown in Fig. 8 do not eikonalize, essentially because the inter-
mediate propagators involved suffer drastic changes in momentum. We shall therefore collect these terms
together and include them in the definition of the Y graph. The latter is characterized, in the target rest
frame by a change of energy in the lines a—~c, AE~ (1 —x)Ea, and consequently an interaction time Az~ s/
(1 -x)~M,?. Hence,for large missing mass the Y graph involves a rapid interaction, in contrast to the
terms that eikonalize. It is thus reasonable to make this separation, since the physics of each piece is
radically different and different approximations can be expected to be involved. The remaining summation
in Fig. 7(b) can be rewritten in the following form, where we again make use of Eq. (2.4):

So=0D [ T1-2Pa L05_oroe(p12 — m)2me (pt2 - m)(2n)16 (g4 by — b}~ b — b+ 13)
¢ ®%, 0 (Zﬂ)4 (271)4 « « a b c a 12 z

X Td0a, D5 AV 3505, 053 BYT (07,05 CVY T (Do D0 C)T o, (03043 B)T oy (D5 053 A)

A=B=C=0’ ( 3-4)
A=

=B=C=0

FIG. 7. The sum of all Pomeron-induced rescattering

corrections to the Mueller-Regge Y graph. Here the FIG. 8. Nested ladder diagrams that do not eikonalize
Pomerons are treated as nested ladder diagrams. in the case of the inclusive six-point function.
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where, as before,

T(PlyDasA)=(ph | T explig Ji~ aTA(x — 25,7)|gA ()| p o).

The eikonal approx1mat10n is made by replacing the operators p in the 7 matrix elements by, respectively,
Pa=ba (@=a,b,c) and pz —~pz (@=a,d,T)and by dropping the time ordering. The fact that we do not use the
symmetric Glauber approximation is not likely to be important, since we are not dealing with large-angle
effects. This simplifies the calculation. After these replacements we obtain

d4
Se= [ H G (21’,’)“4 215*(pl? = m?)2m6* (p§ ~m?)2m)'6 by + by — b = g = b5+ D)

XD*DT*({)E,I)‘-”A)T (P;,pg,B)T (Pz,Pa,C)Y

xTac(pc)pcyC)Totb(pb9pb’B)To¢a(pa1pa;A) (305)

:B=C=0
B0
where

To(p',p3A)= fd“xe“’"”" "———exp[zgfw dATA(x —2p-r)].

o0

After carrying out the functional differentiation we obtain the rather lengthy expression
Se= fII gf)"f, (d;f))"; 216" (piF - m*)216*(pgF — m?)
x f H dix gl expli(p, =} %+ i(by ~b})* %y i1 = Do) %, )
X exp[—i(pg = p3)* %z = i(b5 ~bf)" x5 = i(ps —pg) * %]
x za{; zaaozb iva, [f dr drg f AT Ca

" f ar, ["ar f ATy dTiG e o+ f arar, [ dT,,dT;,Gcb]
3 (=3 @ o

a c b b

X (2”)45(4)([);4'[7‘1,; "pc': pb+PZ)Y(Qqa 3 é’E 7Q£5 ’sab’MX )
9

9 9 f
X ’ 1k
190, 30y 190, exP[ ag dTdTy Lb_ argdTiG g

+fd‘r,

aa Ola

*p

f drs j ATsdTiGrey 5+ f drdty ddeT{,G’;b—], (3.6)

‘ 0‘5 oz
with

aw=G(2D (T, =TL), %, =%y =P (T + TL)+ by (7,4 T5), 2p, (T4 = T4)), : ,

Geyp= CXy = 2D,Ty =X ot 2D Toy 5K g+X,) =Xy = PuTy = PeT o+ Po(To+ Th), 205 (T4 = T,)),

G =G(2p () ~T,) Ko =Xy =P (Tt T4y (T + T3), P (T = T,)),
similarly for Gg, etc.,

a=(bo~b0), Qzz=(p;-pz), and Q1= (p; - pj).
We can considerably simplify (3.6) by making a series of variable changes beginning with the transforma-
tion

Xy xb,x = Vo =Xg =Xy Yep=Xo =%y, X =50+ X, +X,). (3.7)

Similarly for the variables xz, x5, and x4, after which the x and ¥ 1ntegrat1ons can be immediately per-
formed giving us the & functions §%(p,+p, —p, =p. —ps+pL) and 8*(pi+ p ~ Pk — bz — D5+ Ps), combining the
latter with the & function in Eq. (3.68) allows us to factor out the over-all four-momentum-conservation &
function 6*(p, +p, =P =Pz —P5+De)-

We now make the Sudakov decompositions

Yar= ab+ 20ubP + 20, b'Pb’ ycb=Bcb+ 20’ch0+ ZGébe, (3-8)
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with ‘
Babopa=Bab .pb=Bcb °pc=Bcb°Pb=0)

and define the momentum-transfer variables
Qa=(17u —p;) and Qc='—(pé —pc)y (3-9)

and similarly for the barred variables.
After shifting the 7 integrations in the same way as we did in the case of the four-point function, we can
express Eq. (3.6) in the following form, in which we have factored out the over-all four-momentum & func-

tions:
H=(21)™® f d*Q,A*Q A*Qzd Q0" (p,? — m?)6* (ps? = m?)6* (12 - m?)
X 8% (pz? - m®)8* (p5? — m*)6* (p§® - m*M o s 55
X f dzﬁabdzﬁcbeiaa‘ﬁabeiar—"gcb f dzgﬁdzﬁﬁe'iaf'gﬁe“"af" Bet

do ,; do’
’ 3 210(Q e p) 2T p2i0’(Qaepp)
X Jdcabdoabdocbdoﬂdandoﬁf 2 e v D) e [

a 9 e]
X 190, iaq;b 00, eXp(Vab + V:c.b"' Vcb)Y(chwa Q) Q;B"sab’MXz)

8 8 8 5. v
- 7 3.10
19045 i90z5 1005 e (Vg+ Vais+ Vi), (502

where

Vo= f drdr] f Aty dTyG(2p, (T, = T,), Boy = po(To+ TH)+ po(Ty + T4, 20, (T} = T,)),
%ab %ap

Vgc.b =f dTaf ch f, ddeTl;-G(Bab '_Bcb - ZpaTa"' chTc - 2% 7% (Bab+ Bcb) "paTa "pc Tc+pb(7b+ TI;)
%ap %p %p
+ chlﬂ 21),,(7'; - Tb))i
Vo= [ aroar, [T andmiGeP (1, ~7,), By - Py(r,+ T4+ 2B,(ys ), 2Py (1) = 1),
9ch %b

and ‘
0__:0,‘/» - o'éb’ 6= 0'5‘(7 - O'é'i;; J(xB: 4[(Pa. ps)a '—pazpsz]l /21
;c=p; _p;=Qac—Qa+Qc’ Qac=pa =Des. QI:TE.:'p:?—pé:Q!E_Q?X'*QEv Qa'c'=Pa —P;,
Q=P §~by=Qs+ Rz -Q, - Q..

From Eq. (3.10) we see that the o,,, 0,,, and o,, integrations can be immediately performed, which after
allowing for the disconnected pieces leads to the eikonal factor

§%= exp(iX g5+ X35, 5+ X ep)s (3.11)
where
Z.Xab= Vab(_oo’ ‘oo)’ Z.ch:.b= Vgc.b(‘oo’ =%, —oo), chb"- cb(_ooy "Oo)'
Finally, we decompose @, and @, into transverse and longitudinal parts, according to
%0, Q, 20, Q, 2p,°@ 2.0 Q
= + + s = Ch + L —CpHh 4 3.
a 2pa°pb pa zpa,pb pb Qa.l. Qc ch.pbpc zpc‘pbpb QoJ.’ o ( 12)

where @, is a transverse four-vector and Q,,°p,=Q,.° p,=0 and Qe Pe=Qu p=0. We have already made
use of the fact, for large s, that we can drop terms of order Q.%/s, etc.

Since we are solely interested in the eikonal approximation, we linearize the 5 functions 5(2p * Qs — Q%) by
replacing them by 5(2p, *@,), which is consistent with the approximations we have already made and
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amounts to assuming only small four-momentum transfers are important, except at the ¥ graph. We thus
arrive at the expression

H=(2n)® j 1PQuA%Q Qi Q7 €xp(iQ," B,y +iQ . * Boy) exp(~iQ -Byy — iQ 5-By)
x f " dada f A(py* Q,)A(Dy° ©,)26(2Q, * ,)25(2Q, * p, — )
X j: d(pc ° Qc)d(pb ° Qb) 26(21)(:e Qc)26(2pb * Qc+ a) .

x [ " d(pg® Qa(p5* @2)26(2ps*Q1)25(285° @y - @)

x [ (b5 Qe)i(b5* @220 (25° @5)20(205 Qg+ )

.. e f o e Y (@l Qb 045, Sun M™%, (3.13)
In going from Egs. (3.10) to (3.13), we notice that the Jacobians J,,, J,, Jz, and Jg cancel out. Equa-
tion (3.13) simplifies considerably if we note that at high energies Q.. and @, become independent of o
and @, respectively (see Appendix A).. This means we can perform the integrations involving the 5 func-
tions 6(c) and 6(7). ]
Defining the variables f,.= (Q,. ~ Q.+ Q)% Fc= Qe ~Qz+Q7)?, o= (@,+Q, —Qz —Qz)?, and £=Q,.>=Qz7,
we now consider only the forward missing-mass discontinuity for s —«, where we can use

= 2
Sep= —XSg, and My®=(1-x)s,,,

and
. m2+p 2 xm? ' :
De=xPat¥py+bes With y=T—Pe T, (3.14)
Then

_ m2+ (5c+x§4+-Q’c)z

e = =
m?+ (B, +%Qg+ Qg)?
x ’

tpe=(2 —x)m? p

, Fp=(2-x)m? -
(3.15)

m2+p.2 - - - =
t=(2—x)m? = TPe o= —@Qu+Q, -0y -Qp)

Integrating over ¢ and @ in Eq. (3.13) leads to the following closed eikonal form, which has a simple
convolution-like structure:

[ dQ, dQ, dQ; dQy = = T
H[tfsab’MX2]=[ (27'.)2 (zﬂ)z (27.,)2 ('2”)2 S(Qa’Qc)Y(taNﬁcrtO!sab)sz)s *(QE!QE)’

v

where
S= _J’ dzBabdzﬁcb eXP(iéa ¢ —ﬁab"' i-éc" §cb) expli (xab[Bab]+ xac,b[Bab’Bcb] + xcb[Bcb])}’

and _ (3.16)

S*= [ dBy5d"Bes exp(-iQy* By~ iQp* Bes) ex0l= i3 Basl+ 15, o[ Bas, Basl + X 5[ Bes}.
The eikonal phases x,, were computed in Sec. II, and are given by
1 d ) 43 . - - - 2
Xar= 5= f—(z%%%e Qg E;DB“(_Qaz)Bb(_Qa'z)ga(_Qaz)saba(-ﬁa )
ad . N
and v - (3.17)
1 d . -~ - -
Xeom [ e Bong (8,8, ()8 (0,5 4= 267,
Seb (2m)

Xae,5 18 more complicated and depends on both impact parameters. It is defined through the expression
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Xac, 5= f drdv dt,dr{G(B,, — B, — 2p,T,+ chrc,%(Ba,, +Bgy) —PoTe = DTt Py (To+T1), 20,(Th =T, (3.18)

In Appendix B we show that this can be cast in the following form:

Xac, 6= 5 (d;ﬂQ)z (J;,HQ)Z €xp [ L (gab'*' ﬁcb)'(éa - 6c)/z-l Bb(_(-Q’a - _Q.c)a) ‘Ea( _(éa - 60)2)
X 54 Qa 8 N expli(B,, - Bp) @+ Q,)/2)F,v,Q,, Q) (3.19)

The function F,, is related to the residue functions 8,() and B8,(¢), however, its form depends on detailed
dynamical considerations. For the purpose of computation one could use the exponential form
x%Ctae) _

F(x, éa’ éc) = <-2—(1——x2)—> (89B0): I2gbatal2gbotol?, (3.20)

where

Bo(t)=Blet; a=a,c; t,=-@Q,-Q,)".

From (3.20) we see that the eikonal phase X, , is in fact small, because of the small slope of the Pomeron
trajectory.

IV. DISCUSSION

. It has been argued by Bartels and Kramer!® that, in fact, the above sum of eikonal phases overcounts
the contribution of exchanges in channel ab and cb in some sense. To resolve this problem one has to re-
sort to a more detailed model, in which combinatoric questions can be answered. We have briefly exam-
ined a ¢° theory in the weak-coupling limit following the calculation of Circuta and Sugar (see Ref. 7).

One finds for inelastic processes that only the mixed eikonal phase enters (in the leading-logarithmic ap-
proximation), however, its weight is precisely that given by formula (3.11). The main point is that for the
inelastic case there are 2"! more graphs at the n-ladder-exchange level. We strongly suspect the count-
ing problem in general is more subtle than has previously been supposed.

From Eq. (3.16) we see that there are three distinct kinds of multiple-Pomeron-exchange corrections to
the inclusive six-point function a+b—c+X. Further, if we identify the Regge eikonal phases involved, with
the corresponding ones for a+b—~c+d (see Fig. 9), we see that the factor S defined in (3.16) contains both
the initial- and final-state eikonal phases of the latter. However, for an inclusive distribution the final-
state absorption corrections, shown in Fig. 3, should also play an important role, because we can expect
their strength to grow with the multiplicity of the missing-mass state which rises like 7y = ¢ InM;%** From
the above consideration we conclude that the strength of Pomeron-cut corrections in the Mueller-Regge
model to be strongly dependent on x and somewhat stronger than one might naively conclude from the ana-
lysis of the exclusive limit. This was indeed the conclusion of Ref, 3. It is interesting to note that using
the parameters of Ref. 3 for the unpolarized distribution y+p -7*(x,p,)+X as input, one obtains'® a target
asymmetry ¥ +p ——7r*(x, p.)+X, which becomes appreciable for p,2> 0.2 GeV2, Further, the values obtained
in Ref. 15 approximately agree with the preliminary data.!® This should be contrasted with the Mueller-
triple-Regge pole term, which predicts zero target asymmetry. The x dependence of the latter should be
a good test of the detailed structure of the Regge-cut terms. An analysis'” of reactions like 7p -~ A+ X at
high energies would be very useful in verifying the conclusions of Refs. 3 and 4, which rely on the avail-
able DESY data, the latter being at rather low energies.
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APPENDIX A
We can show @, is independent of o in Eq. (3.13) by noting that to leading order

2p,° Q= =2p,°Q =1,
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a c Pa+Qq/2
R.. pP.~-Q. /2

- < ‘ Qe Q. P+
1
b d B §Q=0e-G
p-a2 1Y p,+Q/2

FIG. 9. Multiple- Pomeron-exchange corrections to

0.
[
o

the Regge pole exchange fora +b —c+X. FIG. 10. Diagram involved in the Regge eikonal phase x4 ;.
and
a -—-Ot Q 2 :
Q“;: Pf,‘ a Pb +Qa.u Q‘:= o pc""ch (Al)
Sab Scb Scb \
with

L. “ “ “

pc—xpa +ypb +ch.7

2, R 2 2

= AP, —Xm”
XS g

We see that

Q2 O2
ac = <1 X—-"Sg-‘ + g—>[)a (—y - ?a + Qc + ?‘)P# +(P51—Q::1+Q£J.);
cb

ab Sev ab Sep

and since S, = XS,

= (1-x)pl+y'ph+ (Pl QL +QL)+O(1/5). (A2)

APPENDIX B

To calculate the mixed Regge eikonal phase X, , (Fig. 10), we proceed in much the same way as the cal-
culation of x,, in Sec. II, starting from (3.18), namely,

xac.b=g4f dTachddeTl;G(Bab - Bcb - zpaTa+ zchc’%(Bab'FBcb) -pa a _pc7c+pb(7b+ T,;), zpb(Ttlﬁ _Tb»' (Bl)

Using the Fourier representation of the Greens function G,

P d'Q aw
Glr,x,7r')= f(27r)“ @y @)

we obtain the expression

G(k Q I’ )e-ik r=i Qe x=iR’ 7 (BZ)

daQ, d*
Xaero=8" [ 5ok (gm0 (20, QI200(2, Q)21 (2, @, = Q)

X [ Bk an0(3p, ) explilByy + B @u - @)/2]
X expli(B,, - B)* (©,+@,)/216( 2% g, ~q,. 1) | (83)
We now use
g %2175(2@,,-k)G((Q,+éc>/z,Qa—Qc,k);ngF(Qf)AF(ch)ﬁb(Qz)[(Qa-p,,+Qc-p,,)Z]“‘Qz’, (BY)
with Q=Q, -Q, and
85(69)= [ do plo)k? - o*+ €)™, . (B5)

Equation (B4) exhibits explicitly the propagators connecting lines @ and c¢. In the case of x,, and X, the
latter go to making up the residue functions 8,(Q,%) and 8,(Q,?), respectively.
By defining the Sudakov variables
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Qu'= 20’,]’,4' ZTapb"' Qal’ Qc= zocpc"' 2Tcpb+ Qc.L'
We can express (B3) in the form

aQ, dQ

(B6)

Xeeo= | Tyt @—,,);exp[i(‘ﬁ,,,,+ Bo) @ -Q.)/2] expli(B,, - B.o)* Qo+ Q,)/2]

1
2pa pb 2pc pb

[ do,dT A0 AT 5(27 4 g 1)5(2T Do ° by)

X 6(0apa epb - cpc opb)'Bb((Qa _Qc)z)
X (04 p+ O'chc)a“Q“-QG)Z)AF(Qaz)AF(ch)gz- (B7)

By noting 0,p,° P, -0.p.°p,=0, which implies 0,= —x0,=x0, we see that

Qaz ~x20%n2 ~ (1 _xzaz)Qaz’
and

Yans= 1J(d?Q dQ,  .w = = =

Q 2~ o*m?
c

- (1 - Uzﬁcza

@Q, -Q.)~-@, -Q,), (B8)

7Y @yt LI Bast Beo)® @ = Qo)/2184~ (Q, ~Q.)DEa(50p)* " Pa8er®

X exp[i(Bab 'Ecb)o (§a+6c)]Fac(x’§méc)s (Bg)
where
Fac(x’éa,éc)=g2 f ;_;’: A Lx%0%m? ~ (1 _xzozﬁaz)(xa)a(-(aadc)z)AF(o.zmz -(1- 02)602)0 (B10)
The corresponding expression for the residue functions B,(¢) and B,(¢) is given by
- d -.I - - -
BG)= [ G ae-T -G -T . (B11)
If we insert a propagator of the form A (k%)= (k% — m®+i€)™ into (B10), we obtain
1 1 1 o (=(3-8)2)
Foo6,Q.,Q0 =8 f 21 (1 -x20%+1€) (1 - 0% +i€) Q2+ m?)@Q,2+m?) ()t Ba=te
[ ¥ =(@g=B)2) _ . -
=g2L_zW Ar(-Qa%)Ar (-Q.%). (B12)

Equation (B12) suggests the form of F,, proposed in Eq. (3.20).
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