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Differential cross sections of processes with high-energy p(p)p collisions — creation of a scalar, a pseudoscalar
and a lepton pair — are considered in the Weizsicker—Williams approximation in QED in the QCD framework,
processes with conversion of the initial proton (antiproton) to fermionic jets accompanied with one gluon jet
and the state of two gluons and a quark—antiquark pair (without a rapidity gap) are considered in the framework
of the effective Reggeon action of Lipatov’'s theory. The process of creation of a Higgs boson accompanied
with two fermionic jets is considered. The azimuthal correlation in the process of two gluon jets separated by
a rapidity gap is investigated. The gluon Reggeization effects are taken into account. Some distributions are

illustrated by numerical calculations.

1. INTRODUCTION

Motivation of this paper is the construction of re-
alistic formulas and the estimation of the cross sec-
tion with creation of two jets in the proton (antipro-
ton) fragmentation regions and one or two additional
jets in a multi-Regge kinematics. Application of QCD
methods to the description the peripherical processes
in the high-energy proton (antiproton)—proton scatte-
ring is based on the proof of the gluon Reggeization
phenomenon, which was done in Refs. [1] in 1973-1976.
For this, we use the effective Regge action [2, 3] of con-
version of two Reggeized gluons R to some set of real
particles P, @ (one and two gluons separated by a rapi-
dity gap, two gluons or a quark—antiquark pair, without
rapidity gap and a scalar (Higgs) meson).

The paper is organized as follows. After a short re-
view of QED processes in Sec. 2, we consider processes
of a single and two gluon production in Sec. 3 and a lep-
ton pair production in Sec. 4, assuming the absence of
a rapidity gap between the couple of particles created
in the pionization region. Measuring these processes
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provides the possibility to check the RRP, RRPP, and
RRqq vertices of a effective Regge action theory [3]. In
Sec. 5, the azimuthal correlation between two gluon jets
separated by some rapidity gap is considered. In Sec. 6,
the production of a quark—antiquark pair is considered.
In Sec. 7, the Higgs boson production is considered. In
the Conclusion we discuss the main topics of our ap-
proach and give the results of numerical calculations.

2. QED PROCESSES

In the early 1970s, the processes of creation of some
set of particles were intensively studied [4, 5]. A diffe-
rent mechanism of pair production in electron—positron
collisions was considered. The relevant formulas can
in principle be applied to proton—proton (antiproton)
collisions. Production of some set of particles in the
pionization region in high-energy p(p)p collisions

p(P) +p—pp) +p+F (1)

is described by (see [3, 6])

732



XKIT®, Tom 140, Boimn. 4 (10), 2011

Peripherical processes 2 —+ 3 and 2 — 4 ...

P1 D1 D1 D1
q1 q- q1 PSS
k —q+
p2 _p p2 ph
a b

s P,S

Fig.1. Feynman diagrams for creation of two jets (a) and one jet (b) by two Reggeized gluons, creation of P- and S-mesons
by two-Reggeized gluons (c)

(52)" =) e () £ ()~
<ol ) (140 (W)) ©
flz) = (2+2)2ln§ —2(1—2)(3+2),

where s1 is the invariant mass square of the produced
set of particles F.

In the case where a lepton pair is created outside
the proton fragmentation regions, the cross section of
the process

p(p1) + p(P)(p2) = pp}) + p()(Py) +
+ut(gr) +p(g-) (3)

(see Fig. 1a) has the form
4 2 2

do?P=1Top — 2% dmdiw x
o 9P ata3 .
Bi (af + M?257)% (a5 + M2a?)?

where M is the proton mass,

—C B2
sa=——% 0<z=2c1 g«<1,
prz(l—x) B ! (5)
c=m’+aq; + qiz + 2q1 - Q, (6)

e =m’+ (ko — q@2)” + qiz + 2q1 - (q2 — ka)z, (7)

Ba; a7
ccy c2cq
X [(af +2q1 - q2) (a3 — 2ks - @) +

+2(qe-an)(m> + K37, (®)

aig3F =

Here m is the lepton mass, z1 = 1 — 31 ~ 1 and —qq
are the energy fraction of the scattered proton and its

momentum transverse to the initial proton direction p;
(the center of mass of the initial particles understood),
1+ a =~ 1, q» are similar quantities for the scattered
proton (antiproton),

2 k2
xﬂl"'m + 17 _kl
spix
and
m2 + k2
(1_95)ﬂ1+851(1_2), ky=aq1 —q2 -k

are the corresponding quantities for negative and po-
sitive charged leptons from the pair created; m is the
mass of the created particle.

For the two-photon processes with creation of a
pseudoscalar and scalar particle, we use the correspon-
ding subprocess

(@1, 1) + (g2, v) = P(S)

(see Fig. 1b,¢) with matrix elements described in terms
of triangle Feynman loop diagrams with quarks as in-
ternal fermions:

2aNp
MP = P (re1gaea)Ip,
™y

eaﬁva

(q1€1Q262) = q1a€1892~v€20 (9)

MYS — M[(qlqg)(€1€2) — (e1q2)(e2q1)]Is,

Ty

where ey 2(q1,2) are the polarization vectors of photons
and Np s are the color factors:

4 1
Np:NC<———>=1,

9 9
4 1 ) (10)
NS=N0(§+§> =3
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Performing the loop momentum integration, we obtain

P,S
; (11)
dps=1—y*z(1 —z) P2’S -
mq

2 2

q1 q3

—ul(l — A1 1 — )22

vi=) o2+ 0 -n ]

where Mp s and m, are the masses of the produced
particles and the quark mass. We can use the Goldber-
ger—Treiman relation

gp _ 1
my  Fy’
with
F, =93 MeV

being the decay constant of a charged pion, and a si-
milar relation

g9s _ 1
my F,’
F, ~ F,.

In inserting these matrix elements into the matrix
element of 2 — 3 the process, the combination

MWF(el = pr,ea = p2)/s= m)7F

is used. We obtain

aN.
mFYFYP = F [Q17Q2]ZIP7

mF, (12)
m’Y’YS — aNS( )I

7TFU— qi,492)1s,

where we consider the four-momenta of the virtual pho-
tons to be essentially transverse two-component Eu-
clidean vectors:

Proai2=0, ¢f,=—aq,<0.

The cross sections of the processes of a single meson
production in the pionization region are

20 d
dorr=oP = 200 D0 i N, O sin 6,
T B
) (13)
dgPP—ppS 2a” df

= = dN1dN,Cgs cos® 6,
T b

where 6 is the azimuthal angle between two-dimensio-
nal vectors q; and qa,

2 2

(14)

b

N,

N
, Cs= ‘F—ffs

and the Weizsicker—Williams enhanced factors are

2 12
(hd q1
dN; = — =St
P (@ +m2pY)
aN, = Bl (15)

(a3 +m2a3)?’
|s2f1] = Mp g + (a1 + q2)°.

We use the expression of the squared four-vectors of
momenta transferred to the a lepton pair:

2 2).

(16)
@~ —(q; + mya;

These factors, being integrated, produce the “large lo-
garithmic” factors

2
2

1 q 2 2
— [ dNi=ln—— —1 . 17
”0/ 1 nm?ﬂ% , my, KT s (17)

3. QCD PROCESSES. CHECK OF RRP
VERTEX

Using Gribov’s prescription for the Green’s function
of the exchanged gluon in the process

p(P)(p1) + p(p2) = jet(X1) + jet(Xa),
we express the matrix element in form

drog

MPP—itiz —
7

(X1 [Tt |pr ) (X[ Jot"|pa) X

2, ., 8mags_,_ .
X ;pgm = q—2‘1’1‘1’27 (18)

) =

= — (X1 |Jqt”
—SO{< 1| q |p1>7

(19)

1
5 = —(XoJqt®(p2), s=(p1+p2)” > M,

sp

where t* are generators of the color SU(N) group, and
we use the gauge conditions

" (X12|Julpr,2) =0

and the Sudakov parameterization

g=aps+ fp1 +qu

for the four-momentum of the exchanged gluon.

Quantities (—sa) and sf can be interpreted in
terms of the invariant mass squared of fermionic jets
created by the initial protons:

(pr —q)* = M? ~ —q° — sa, (20)
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Fig.2. Feynman diagrams of a single-gluon jet and a Higgs boson (a), quark—antiquark jets (b), two-gluon jets (c), two
gluons separated by a rapidity gap (d)

(P2 +q)° ~ M3 ~ —q” — sp. (21)

As was shown in Refs. [7] the phenomenon of Reggeiza-
tion of gluon Green’s function occurs in the kinema-
tics s > |¢*| which amounts to replacing the ordinary
gluon with the Reggeized gluon with the same quantum
numbers except of the “moving” gluon spin (its Regge
trajectory). The matrix element of processes with a
Reggeized gluon exchange acquire the Regge factor

>a(q2)

a(¢’) =1-d'q’

where

is the trajectory of the gluon Regge pole (specified be-
low).

The matrix element of the creation of an additional
gluon has the form (see Fig. 2a)

(4ma,)®? (X1 |Tqut?|py)
2 2
4193

fabccue,i(k)v k =(q1 — g2,

MEP—=Ii29 — ¢

X
—SQ

o (X>]|Tq2tb|ps)

s (22)
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with
2;m 2p2
c,=n2 Bra B - = T = =
p="n_Nylagu, N /s N4 NG
ni—n =0, nin_ =2,
where
q;
C,=2 {(n_)u <q1+ + q_> +
2

@
q

+ (N4 ) <Q2_ + ) — (@ +q2)u] (23)

is the effective vertex of conversion of two Reggeized
gluons to a real gluon, with the properties

169793
(—aiay)
0t gy — (a1 —a2)”.

Coltr, )1 — ) =0, Ch =

(24)

(1 —q2)> = M,
In the framework of the fermion-jet model, we replace
the set of particles consisting of the jet developed by

the initial proton with an on-shell proton and addi-
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tionally modify the vertex of its interaction with the
(Reggeized) gluon,

(X1 [Jut®Ipr) = Ty = alpy + P)t"Vau(pr),
P (25)
V =Y — —2q 1
q1p2
where the following notation enters

I
auy".

a
This vertex function obeys the gauge condition
Jiay =0.
We also have

1 a
_Japz = TJ q17

[renn s () (%)= s

1. 2q]

ab M2 T
where dv; is the phase volume of the proton jet defined
in (29) and M is the average value of the invariant mass
of the proton jet and the summation goes over initial
particles spin projections.

For the matrix element squared averaged over the
final states in the fermion-jet model we obtain
5°20m%ad

/d $f32) d’}’z/d saq d”y12|]\/[|2
ql(h

% N(NZ_l) ql q2
M2+ (a1 —q2)? M2 +qi M2 +q;

(27)

Considering the phase volume of the process

p(P)p = jijo F

we introduce two auxiliary variables the four-momenta
of the exchanged gluons

/d4q1d4q254(p1 —q—py— P x
X (g2 +p2 —py — P2) =1. (28)
We then have
dls = (2m) 2d*q1d* qedy1 dy2dyy;, (29)

d®p) d3r;
25’1 ; 25,’(27‘(’

P = Z%
i

dy = )354(]91—%—17'1—131)7
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d®ph, dPv;
d 5t —ph— P
V2 2, 22, (27)? (P2 + @2 — P 5)s
P2 = Zvia
dy; = II-—le;——54( P; = j{:l» (30)
’YJ - Z 25 (271’) q1—q2— 7 i
Using
d'qid'q, = Sdaydpy &g Sdasdfad’qs =

2 g d?
= T d(s0a) d(s) P d(ss 1) TLLL - (31)
4s B1
we write d['3 in the form
T L B s ap, - ap, C0T e
T s gy T T (39

APy = dM? ody1 2,  d®, = dM, dv;.

In the fermion-jet model approximation, we obtain

57T dpy d2¢11d @

ar® = (2
e
For the cross section of the process
pp = j1j2Jg,
we obtain
a3 dﬂl
do = S _N(N?—1)RydL, 1 dL; = — 4
o 16M§ ( )R2 1 (p)7 1 Bl i (3 )
2(a(q;)—1) 2(a(qg)—1)
e () (2
S0 S0

~ (V5 [Gev]) HF OV (35

I(p) =

oo oo
_// dl‘ld2
) (z14p) (22+p) /(I +z) +2)2 42125 (36)
JVE
p=5-
M;

The function R, is tabulated in the Table, the function
I(p) is plotted in Fig. 3.
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Table. Estimation of the gluon reggeization fac-
tor R»
7 [GeV?

Ve lGVT—53 1 | 3] 5
1000 |0.2512 | 8.0631 |0.00025 1076
7000 |0.17021| 0.0289 |0.000024 |2.041-108
14000 |0.1482 | 0.02196|0.0000106|5.102 - 10~?
I

2.25

2.00

1.75

1.50

1.25

1.00

0.75

Fig.3. I(p) (see (36

)) for the process pp — jij2Jq

4. QCD PROCESSES. CHECK OF RRPP
VERTEX

We now consider the process of the creation of two
gluons not separated by a rapidity gap,

p(p1) + p(p2) — jet1 (X1) +
+jety (X2) 4+ g(k1) + g(k2).  (37)

For the case of production of two particles
RR — a(ky) + b(ks)

(with no rapidity gap between a and b), we obtain the
phase volume

1 dx d2Q1d2Q2d2k1

4T 915 on 3 (38)
with
b a
ki =bipr +aips + ki, z=—, y=-——.
61 Qi

The differential cross section of ab pair production

8 ZKOT®, Bem. 4 (10)

(ab = gg,qq) in the fermion-jet model can be written
as

- 4 der  d*k
dgPp—itjzab — Qs dLR- %
7 267 21‘(1 —z)
d2q1d2q2 E |MRRab|2
X T¢ab7 @ab = - 95 .95 - (39)
q193

The explicit expression for ®99 is [3, 8] (with M#F99 =
— MRRPP),
S MRRPP|2
(h QQ
It was obtained in Refs. [2, 3, 7-9] that

HI9 —

Z |MRRPP|2 _ Gl(amuz (kh k2))2+G2Qgg’ (kl)X
x Oy (ka)a® (ky, ka)a?  (ka, ki) + (k1 > k),  (40)
where

G = (fdldgrfcdr)2 = N2(N2 - 1)7

1, (41)
G2 = faydor fedr fdser fdvar = —5N (N? —1),
the projection operator is
2
Qoo (k) = _gj"O" - Pkod_ko"i_a (42)

and

1/11/2 1 vy V2 1
(ki, ko) =4 qu_qj_—;qL (lﬁ——kz) +

ygé klll kl/g

]‘l/ ?-7 “ qull v
+—q2<k——k> VYR —
Ty kz

1
_1 (1 + = > Bk 4~ k”lk”z - 2Dg"“’2} . (43)

X zk?
with
7k2 2
poiptyda 1 [ kz——kz] LT (44)
X i X z X x

Using the relations
sa;b; = k7 +m?, (45)
X = (kl + k2)27

q=q —k =q@+k, t=4¢,

t= _(0h

we can verify that the gauge conditions

T 1
—ki)? — =ki, x=—(zki —zks)?,
X rxr

Dloy o= Dloy o = 0, (46)
al1v? (kla k2)|q1—>0 = O,
qlive (klv k2)|q2—}0 = 07
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are satisfied. Due to the gauge properties of a”1"2, the
quantity ®99 is finite as qi, qs — 0, which provides the
convergence of

2. 12
199 (k,) = i/ Cad’qy P99,
w ] (g + M?)(a3 + M?)

which is presented in Fig. 4a.

(47)

5. AZIMUTHAL CORRECTION IN THE
PROCESS OF CREATION OF TWO
GLUON-JETS, SEPARATED BY A

RAPIDITY GAP

We now consider the process of two-gluon produc-
tion, with the gluons separated by a rapidity gap.
The corresponding matrix element contains three gluon
Regge factors

po 51 a(qr) 5 a(gz) 53 a(gs)
5 So So So

with the momenta of exchanged gluons

53 = 5[,

1> 01> B> B, 1> a3>ay>a,

s15283 = [M7 + (@1 — @)’ [Ma + (2 — 3@)°]s,  (48)

where M2, M3 are the invariant squared masses of the
created gluon jets.
The matrix element has the form

s(dras)? (Xi|Jaqit®|pr)
2.2 2 x
2q1q2q3 (—8041)
b
o Kol atlp)
503
X fadc1fbdczcu(qla q2)e';1 O)‘ (q27 q3)e§\2' (49)

Mpp—ﬂlljzjgljgg —

The phase volume of the process
pp — j1j2j91j92
can be written in the form (in the fermion-jet model)

LT dBy dBy Pqd?gad?qs

dly = (2 —_— = 50
q; = a;p2 + Bip1 +qu 1, 1= (2m) 8s (i P 3 (50)
$1 X —Saa, Sy A —sazf, For the cross section, we obtain
. 40t dg? dg3 (dy /27) (d? N2(N? -1
do P4 :&dLlAY — 11}2 QS(_f/ 7T)2( Q2{W)RE’ ' ( . )7 —, (51)
m (ql + M )(q3+M )(Mgl +(Q1—Q2) )(Mgg+(q2_q3) )
with 7 dx 7 dx
Fo) = [ L2 [,
2 2 2 Titp) w2tp (53)
My = —sa1, M, = —sP3, M; =—saxpi, 0 0
z =21 + 22 — 2y/x122 COS P,
2 _ 351 T2
Mjl——sa3ﬁ27 Ll—lnm, ’(,D(Z)Z 2 1n\/4+2+\/27 p:%
Ve@A+z2) Vit+z—-z M
AY — ln% The function F(y) is plotted in Fig. 5.
2

is the rapidity gap of gluon jets.
For the azimuthal correlation, (performing the in-
tegration over d?¢, and setting)

2 2 2
Mgl_Mgz_Mg

we obtain
2rdoPP—i1727g91 a2 51
aYdyp 100F (), 1 n ek 52)
b1 4o 2/ A2
n ﬂ2 ? 0-0 7TMg2 ( )7

6. THE pp — jjqd PROCESS. CHECK OF
RRqq VERTEX

The matrix element of the subprocess of conversion
of two Reggeized gluons into a quark—antiquark pair
(see Fig. 2¢)

R(a, q1) + R(b, —QQ) — q(kl) + Q(kz) (54)

is described by two different mechanisms: direct inter-
action and the production of a gluon with its subse-
quent conversion into the quark pair [10]

MY = ii(ky)[Ataty — Btptav(ks), (55)
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|k1|, GeV
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Fig.4. Values 197 (47) (a) and 1?7 (61) (b) as functions of the transverse momentum modulus |k;| of one of the gluons
in the produced gluon pair in the case where M; = M> =1 GeV, £ = 0.2, and y = 0.3

with t, being the generator of the color SU(N) group
in the fermion representation,

NZ—1
t2)? =1
Z( a) 2N ’

a
Nz -1
ZbT‘r(tatbtatb):_ AN (56)
(N2 — 1)
Tr (tatatsly) = —————
; (aabb) AN )
and [9, §]
e I _
A=~ m“f _q_ZC’ Ve =l Y,

= 67)
_ ot G1—ka—m _—ié,

B —_—
7 (g1 —k2)2—m? i s

q = k1+k2,
where m is the quark mass and the four-vector C, de-
scribes the conversion of two Reggeized gluons into the
ordinary gluon which was given in (23). The gauge
properties of M%7, i, e. its vanishing in the limit q; — 0
as well as in the limit qo — 0 can be seen explicitly.
These properties provide convergence of the relevant
integrals over q;,». We obtain

o AMy
H19 = 3 2[N1(SA+SB)_2N2SAB]7
(1 22 » N 1) (58)
N2 -1 N- -1
M=—x "=

M%::i#m”+m1+xM2—qﬁV] (59)

with 1
Sy = Zsp(ic1 +m)A(ky —m)A,

1 A ~ -
Sp = ZSp(kl + m)B(kz — m)B7

1 . N -
Sap = ZSp(kl +m)A(ky —m)B, (60)
where we have used the notation

A=A, B=rB'y,

At and B' are the Hermitian conjugations of A and
B. We note that the value ®77 is finite in both limits
q: — 0 and g2 — 0.

The result of numerical integration of

> q1d*q: Mo
e [ T )
T (M2 +qi)(M? + q3)
is presented in Fig. 4b.
The cross section of the process
pp — J1J2q4
is
L a4 d2k1 dx dﬂl S
do-pp%.hJqu — s IQQ_R2‘ (62)

26 M2 wM? (1 — ) b1

7. HIGGS BOSON PRODUCTION

We assume the Higgs boson to be produced in col-
lision of two Reggeized gluons through the intermedia-
te heavy top quark-antiquark state. By analogy with
QED, we have the matrix element

mas 20sNgp

MPPp—iri2H — S I,qi - qo X
qiqy Ty
Xi|Jqqt® Xo|Jqat®
><< 1 Jait?|p1) (Xz|Jq2 |p2>. (63)
—Ssaq 532
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cos

Fig.5. Azimuthal correlation of two-gluon jet pro-
duction with the gluons separated by a rapidity gap
(see (53))

For the differential cross section, we obtain

do QNN 1),
JL = 00% 0o = 3297T—3m%|ls| , o0
g d? g /7

2

”z/k
I, (‘

The quantity v turns out to be small, v ~ 1072 for
as/m = 0.1, /s ~ (103-10%) GeV. Hence, the diffe-
rential of the Higgs boson rapidity cross section og is
rather small: yog ~ 1 b, /s = 14000 GeV.

M? + })(M? + q3)
with
2

4 g

» 30 5
my My

My
my

1
) ~1,(0,0,0) = .

8. DISCUSSION

We have considered the channel of peripherical pro-
cesses with creation of some state in sq, called the pio-
nization region in proton (antiproton)-proton collisions
at high energies. We assume that the initial-state pro-
ton (antiproton) develops the protonic (antiprotonic)
jets resulting from the interaction of the initial proton
(antiproton) with a Reggeized (colored) gluon.

The “Reggeization” of a gluon, i. e., the replacement
of the Green’s function of the exchanged gluon by the
exchange of a Regge pole with gluon quantum numbers
except the spin, which is replaced by the gluon Regge
trajectory

2 2
2 asq d°k
O{(q ) - 1 + T / kg(q _ k)g? (65)

740

was proved in Ref. [1]. The gluon Regge trajectories
suffer from infrared singularities, which can be regula-
rized by introducing a fictitious gluon mass m:
E =k +m? (¢—k)? = (¢g—k)* +m>

It was shown in Refs. [11] that the singular dependence
of the gluon mass disappears in an experimental set-up
with the emission of (arbitrary) “real” gluons, also ha-
ving a mass. This means taking the inelastic processes
with creation of so-called “mini-jets” into account in the
multi-Regge kinematics. In this way, the expression for
the cross section in terms of a Pomeron-pole exchange
was developed. The corresponding forward scattering
amplitude was shown in [1] to obey the so-called BFKL
equation.

The statement of gluonic “mini-jets” is currently
somewhat problematic. According to common know-
ledge, the gluon color must manifest itself in developing
a hadronic jet consisting of pions.

In this paper, we used the theoretical result about
the existence of a gluon trajectory and used the phe-
nomenologic approach in describing its form as [12]

2
as q
a(‘]):l_fq_gca q2:_q2<07
0 (66)
@ ~1GeV?, C=~1.

We also used some simplified version of generalized par-
ton distribution (GPD) describing the interaction of a
Reggeized gluon with proton (antiproton) and conver-
ging it to a proton jet.

The main feature of this “fermion-jet” model consist
in absence of evolution effects, which is the essential
part of GPD approach. Simultaneously applying the
BFKL and evolution mechanisms seems to suffer from
double counting.

The Regge factor written in the form (successive
two-Reggeon and three-Reggeon exchanges)

s1 2(a(q1)—1) S5 2(a(g2)—1)
RQ=(—) (—) )
So So
2(a(q1)—1) 2(a(g2)—1)
r-(3) 0 (B) -
S0 S0
s3 2(a(ga)—1)
“(2) - (0
where

2 2 ar2
s182 = Mps, s18283 = MipMsps,
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and M% is the invariant mass created in pionization
regions, turns out to be a rather efficient suppression
factor. In Refs. [13] the of gluon Reggeization effects
was omitted.

In Ref. [14], the pp — ppH channel of Higgs boson
production was investigated. Here, the exchange by at
least two (parallel) (Reggeized) gluons must be applied
to provide a colorless ppH final state. Introducing the
Sudakov-type formfactors also seems to be illegetimate.

The cross section of Higgs boson production is
rather small in our approach, do/dL ~ 1 fb, but can
be measured at the LHC. This result is in agreement
with those obtained in [14, 15]. Tests of the effective
Regge action theory developed in Ref. [3] provided by
the processes of creation of a single gluonic jet and pro-
duction of two gluons and a quark—antiquark pair in the
pionization region (without a rapidity gap between the
created gluon or quarks). In these experiments, the
form of the RRP, RRPP, and RRqq vertices of the
effective Regge action can be tested.

Measuring the azimuthal correlation in the process
of production of two-gluon jets separated by a rapidity
gap as a test of the theory prediction for the multi-
Regge kinematics can also be realized at the RHIC or
LHC.
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