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Soft double-diffractive Higgs boson production at hadron colliders
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We evaluate the nonperturbative contribution to the double-diffractive production of the Higgs boson, which
arises due to the QCD scale anomaly if the mass of the Higgs bbsgn,is smaller than the mass of the top
quark,M+, My<M+. The cross section appears to be larger than expected from perturbative calculations; we
find 04,=0.019-0.14 pb at Fermilab Tevatron energies, apg0.01-0.27 pb at the energy of the CERN
LHC.
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I. INTRODUCTION diagram for double-Pomeron Higgs boson production
(DPHP [see Fig. 8a)]. This diagram leads to the amplitl}de
In this paper we suggest a new mechanism for “soft” [2,6]
double-diffractive production of the Higgs boson. We con-

sider three reactions 2 szL ,
M(QQHqu)=—29HJ—4as(Q )
9 Q?Q%,Q3, '

p+p—p+[LRG]+H+[LRG]+p, 1) X(Q1, - Qz.). 4

wheregy is the Higgs coupling that has been evaluated in
perturbative QCD[10]. For the reaction of Eq(1), |t

p+p—X;+[LRG]+H+[LRG]+X,, 2 —16, ~ Gy, |~[to] =3, — By, |~2/B,, and, therefore,
d*Q,
p+p—p+[LRG]+H+[LRG]+X;, (3) M(q+q—>q+H+q)o<J o (5)

Equation(5) has an infrared divergence which is regularized

where LRG denotes the large rapidity gap between producelay the size of the coIIidipg hadror)s. In other words, one can
particles andX corresponds to a system of hadrons withS€€ that already the simplest diagrams show that the DP
masses much smaller than the total energy. These reactiohdg9s boson production is, in a sense, a “soft” process.

have such a clean signature for experimental searibess T_akmg into account the emission of extra gluons denoted in
Fig. 1, where the lego plot is shown for the reaction of Eq.F19- 3b) as Pomeron builders, we recover the exchange of

(1)] that they have been the subject of continuing theoreticai"® “Soft” Pomerons. _
studies during this decadsee Refs[1-7)). Nevertheless, the emission vertex for the Higgs boson can

The main idea behind all calculations, starting from theStill be calculated in PQCD since the typical distances inside

Bialas-Landshoff papef2], is to describe the reactions of the quark triangle in Fig. @) are rather shortx1/Mr,

Eqg. (1) and EqQ.(2) as double PomerofDP) Higgs boson

production(see Fig. 2 In Fig. 2, the Pomerons are the so-

called “soft” Pomerons for which one uses the phenomeno- n Ref.[2] all calculations have been performed in detail but the

logical Donnachie-Landshoff forntsee Ref[8]), while the  numerical factor in front was corrected in RE8). At high energy

vertex y can be calculated in perturbative QGBQCD. the WeizSaker-Williams approximation is used which leads to a
We can demonstrate the problems and uncertainties aiimple form[9] of the propagators for thechannel gluons in Fig.

such a kind of approach by considering the simplest PQC3(@:

:im _;,_O(l)

24 2 " " '
2 OG- s
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FIG. 3. Double Pomeron Higgs boson production in the Born
MH—— Ins —H approximation[Fig. 3(@] and in leading log approximatiofFig.

3(b)] of PQCD.

y
FIG. 1. Lego plot for the double Pomeron Higgs boson produc-€rties of the energy-momentum tensor in QCD. The trace of
tion process. this tensor is given by
whereM+ is the_mass of the q_uarl_<. The couplingy has 0= B(g)GaﬁaGa m|(1+7m,)E|Q|
been evaluated in Refl10] and is given by 29 I=u.d,s
- 200N 12\ N2/O 2 —
Oh = V2GragMN?/1om, © £ 2 (14 )QuQn, @)

whereN is a function of the ratiovi+ /M which was calcu-

lated in Refs[10,4]. wherey,, are the anomalous dimensions; in the following we
In this paper we consider an alternative approach tovill assume that the current quark masses are redefined as

DPHP, in which we estimate the value of the cross sectioff1+ y,)m. The appearance of the scalar gluon operator in

from nonperturbative QCD. In Sec. Il we review a nonper-Eq. (7) is the consequence of a scale anonfdl®,13. The

turbative method suggested by Shifman, Vainshtein, and ZeQCD beta function can be written as

kharov[11] for the evaluation of the coupling of the Higgs 5

boson to hadrons; it is valid if the mass of the Higgs boson is B(g)=— bg— Y. b=9_ En )

smaller than the mass of the top quark. In Sec. Il we develop 9 1672 ' 3

a method of obtaining the DPHP cross section using the

approach of Ref[11]. The problem of the survival of large wheren,, is the number of heavy flavorgp, .. .). Since

rapidity gaps(LRGs) will be discussed in Sec. IV. We con- there is no valence heavy quarks inside I|ght hadrons, at

clude in Sec. V with a discussion of our results and of thescalesQZ<4mh one expects a decoupling of the heavy fla-

uncertainties inherent in our approach. vors. This decoupling was consistently treated in the frame-
work of the heavy-quark expansiphl]; to order 1m,,, only
II. COUPLING OF THE HIGGS BOSON TO HADRONS the triangle graph with external gluon lines contributes. Ex-
IN NONPERTURBATIVE QCD plicit calculation shows[11] that the heavy-quark terms

) ) ~transform in the piece of the anomalous gluonic par®df:
To evaluate the nonperturbative coupling of the Higgs

boson to hadrons, we need to have a closer look at the prop- 2 9°
> MQnQh— — 3M 352 GGt (9
h 327 «
2
b, o .
It is immediately clear, from Eq<g9), (7), and(8), that the
heavy-quark terms indeed cancel the part of the anomalous
gluonic term associated with heavy flavors, so that the matrix
element of the energy-momentum tensor can be rewritten in
the form
H 0,= ,32(9) GG 5+ mqiq (10
g I=u,d,s
where heavy quarks do not appear at all; the beta function in
Eq. (10) includes the contributions of light flavors only:
~ g®
X B(Q)=—97g =+ 11
i,

Because the mass of the Higgs bosbh,, is presumably
FIG. 2. Double-Pomeron Higgs boson production process. large, its coupling to hadrons involves knowledge of had-
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ronic matrix elements at the sca@®@~M?2, at which the do 1 5
heavy quarks in general are not expected to decouple. How- gy i qt, :2—S|M(h+ h—h+H-+h)|
ever, if the Higgs boson masé,, is smaller than the mass of Yu=0

the top quarkMt, one can still perform an expansion in the

3p!’ 2
ratioMy /Mt ; we expect this to be a reasonable procedure if % d°P d"pu,.
My=<100 GeV. In this case, one finds i=1,2 (277)32Pi’10 2(2m)3
) X(2m)* 8 (Py+ Py~ P —P)—py)
— 2 g
Mitt——2=-G FaGa s+ - . (12 (16)

where P{ are momenta of recoil hadrons, whifg, is the
tnomentum of the produced Higgs boson.

Performing all integrations and recalling that-s,
=M?2-s we obtain

Since the mass of the hadron is defined as the forward matri
element of the energy-momentum tensor, the expregd@n
leads to the following Yukawa vertex for the coupling of a
Higgs boson to the hadron:

do | 208(t)g3(t) Y(tuto) [ s |
_ M2 dyndtydty| m(16m)? M3
2YGE*H (Mt ) =2 G H R o1 (13) L,
X ep N(SIMP) [ty +to] (17)

We will assume that/(t,,t,) is a smooth function of; and

t, in comparison withg,(t;) andg,(t,). Indeed, thet de-
pendence of; is related to the quark distribution inside the
hadron while thet dependence ofy is determined by the
mean transverse of the gluon inside the Pomeron. The typical
scale for this momentum is db~4 Ge\? which is much
larger than the typical momentum of a quark in a hadron

this relation is valid in the chiral limit of massless light
quarks[see Eq(10)]; M is the mass of the heavy quark and
M is the hadron mass. We put the number of light quarks
Ng=3, and the number of colordy.,=3; ¢, andH are
hadron and Higgs operators. Note that, as a consequence
scale anomaly, Eq(13) does not have an explicit depen-
dence on the couplings.

(=0.1 GeV?).
Using this assumption together with the simplest
lll. ESTIMATES FOR DOUBLE-POMERON HIGGS Gaussian pazfametrizatiOﬂ ~ for the vertexg(t)
BOSON PRODUCTION CROSS SECTIONS =g;(0)exp(— Rgltj|), we obtain

A. General formulas for douple-Pomeron Higgs boson do 89%(0)9%(0) s 2Ap
production ave = > 2y2(t1=0,t2=0) — )

The amplitude for Higgs boson production in the Yuly, —o 7[167Be(s/My)] M
Pomeron approach is given bisee, for example, Refs. (18)

[2.14) Recalling now the well-known relation between the total and
M(h+h—h+H+h)=g1(t1)gx(t2) y(t1,to) 74 (1) 74 (t) elastic cross sections for one Pomeron exchange, namely,

aP(tz)(s)“P(tl) Tel(S) _gl<0)gz(0>( s\
s OtoS)  167Be((S) S_o) ’

S

><_
Sz

(19

) (14 Rei(s)=

) ) whereB, =4R2+2a}Ins, one can derive
wheres; =(P;+0q,)° ands,=(P,+0q;)~ (P, are momenta

of incoming hadrons 7. (t;) is a signature factor, which for do

8
the Pomeron is = yz(t1=0,t2=0)><;R§|

S
W SO) . (20)

dyn yy=0 H
. [ map(ti) There is only one unknown factor in Eq20), namel
t)=i+tan | ———|, 15 y . : Y
7+ ()=l 2 ) (19 ¥*(t;=0,,=0). In the next subsection we present estimates

for this factor using the nonperturbative approach that has

] ] been discussed in the Sec. Il.
where ap(t) is the Pomeron trajectoryap(t)=1+Ap

+ apt, with Ap~0.08 [8]; all other notations are evident
from Fig. 2. _ _

The cross section for DPHP in the central rapidity region Our estimate ofy(t;=0,t,=0) consists of two steps1)
(yu=0, wherey,, is the rapidity of the produced Higgs bo- For positive values of;=t,=mg ¢, We can obtainy(t;
son can be written as =M uebairt2= Muenan) from Eq.(13); (2) using Eq.(14)

B. Production vertex y(t;=0,t,=0)
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=0). The only thing that we can claim is that the signature
factor takes into account the steepest part oftthehavior.
Therefore, in the next subsection we will assume that

g,(ty)

Glueball V(1= Muebaitrt2=Myiuepan) = ¥(t1=01,=0); (25)

this is an extreme assumption which can be used to obtain an
H upper bound on the cross section. Uncertainties related to
this and other assumptions we make will be discussed in
detail in Sec. llID and in the summary, Sec. V.
Glueball Using Eq.(14), Eq. (17), and EQq.(22) we can calculate
the width of Higgs boson decay into two glueballs, which is
equal to

I'(H—2 glueballg2™ "))

2 2 2
__ Yglueball Mk
FIG. 4. Higgs boson emission from the glueball. - 32Myr 2m§|ueba“
we can make an analytic continuation to the regipn0 and ~100-200 Ke\KI'(H—hadron$. (26)

t,<0, which corresponds to the scattering process.

We will assume that there exists a tensor2glueball It should be stressed that no extra facmﬁ/Zmé,ueba”will
which lies on the Pomeron trajectory, namely, that its masappear for the width of the decay into glueballs with higher
satisfies the following relation: spins, due to the analytical continuation given by Eiy)

) , ) and Eq.(17).2

ap(t=mMgyepan) =1+ A+ ap(0)MGepa=2.  (21)
There is no undisputed experimental evidence for such a me- C. Magnitude of the cross section
son but lattice calculations give for its masBg,epall Using Eq.(22), Eq. (24), and Eq.(25) we can rewrite Eq.
=2.4 GeV[15]. This mass is a little bit higher than can be (20) in the simple form
expected from Eq.(21) with the experimentalap(0)
=0.25 GeV 2 [8]. On the other hand, it is possible to de- do
scribe experimental data using a smaller valuea¢f0) M
~0.17 GeV ? which is needed to satisfy Eq21) with 27)
Myiuebal= 2.4 GeV, assuming the presence of substantial

shadowing correctiongL6]. For My =100 GeV, the facto8/MZs, is equal to 400 Ge¥

For the diagram in Fi_g._4 the verteyyepan can be easily ¢, sp=1 Ge\2. Therefore, we can tak@,=0.175(see Fig.
evaluated from Eq(13); it is equal to 5) for Fermilab Tevatron energies. Equati(®v) leads to

S

, 4\2G.
= 2'77-(a’PmSIueball)z— R? M2
H

Yyy=0 27

So |-

2m?
_ 51/4~1/2 glueball do
Ygluebal= 2 G 57— (22 dy, (Mh=100 GeV, Js=1800 GeVj=6.4 pb.
Hly . =0
One can see that E¢L4) leads to the contribution described " (29

by Fig. 4. Indeed, fot;—m,cpa,
This is a very large number, especially if we recall that the
total inclusive cross section for Higgs boson production in
(23)  perturbation theory is on the order of 1 pbg]. However,
this estimate does not yet contain the suppression due to the
1:(smalb probability of the rapidity gap survival, which will be
discussed in Sec. IV, where we present our final results.
Since R, grows with energy R, xs®, we expect that the
cross section at the CERN Large Hadron Collider LHC en-
ergy is approximately 2 times larger than the one in 2§).

7]-*—(‘:i)_> 2 .
map(Mgyepal—ti)

(A more detailed discussion of the analytic properties o
Reggeon exchange can be found in Réf7].) Using Eq.
(23) and comparing Eq.14) with the diagram of Fig. 4, we
conclude that

ar
2 2
Y(t1= MG uebait2= Mguepan) = E“E(O) Yglueball-

(29 2We would like to thank V. Khoze and M.Ryskin for drawing our
attention to the danger that a partial width of the decay in two
The Reggeon approach cannot tell us anything about the reitueballs could be large due to longitudinal polarization of the pro-
lation betweeny(t; = M5 epan.t2=Mgjepan aNd ¥(t; =01,  duced glueballs.
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0.3 Equation(30) does not give the factor af/2 in Eq.(24) and,
Experimental data for therefore, decreases the value of the cross section given by
0275 - p+pand antip +p Eq. (27) by a factor of 2.5. We will return to the discussion

I _ of the analytic continuation in the summary section.
025 I Rel - Gel(s)/ctot(s) é (4) As we have discussed in Sec. Il, we can evaluate the
value of y(t;=m3 epant2=Maiuenai) = Ygiuevay 0NNy if
&, ¢ My /M1<1. The accuracy of Eq22) is O(MZ/M?2) and we
thus believe that Eq(22) gives a reasonable estimate of
é Yglueball fOr Higgs mesons witiM ;<100 GeV.

0.225
0.2

0.175 — § $ ,$§

0.15 -

IV. SURVIVAL OF LARGE RAPIDITY GAPS

- As has been discussed intensively during the past decade
0.125 | (see Refs[1,21-3(), the cross section of E¢27) has to be

I multiplied by a factorSﬁpect, which is the survival probabil-
o1 ity of large rapidity gap processes. The “experimental”

0075 cross section is therefore given by

T TS TP N do(pp—ppH)|  _, dop(pp—ppH)
4 4.5 5 55 6 6.5 —d = spectd—
log(s/s,) y y

y=0

005 Lo L 1y

y=0
(31)
FIG. 5. Experimental data for the ratRy,|(S) = 0¢|(S)/ 710i(S) -

Here, d H)/dy denotes the cross section calcu-
Heres,=1 Ge\? and the logarithm is taken on base 10. op(pp—ppH)/dy

lated in Eq. (27). The factor S, has a very simple
meaning—it is the probability of the absence of inelastic
] ) interactions of the spectators which could produce hadrons
(1) Let us start with the value d®; . We took it from the  inside the LRG. We have rather poor theoretical control of
experimental data, but we nevertheless have two uncertaifhe value of the survival probability; this fact reflects the lack
ties associated with it. First, Eq19) is written for one qf knowledge of the “soft” physics stemming from nonper-
Pomeron exchange while in experimental data V&  turbative QCD. Different models exigsee, for example,
~20 GeV we have about 30% contamination from the seCRefs.[25-28 and references thergineading to the values
ondary Reggeonks]. If we try to extract the one Pomeron aboutSZ,,.~10 '~10"° at Tevatron energies. Therefore, at

D. Uncertainties of our estimates

. spect
exchange from the data, it reduces the value of the crosge moment we have to use additional experimental informa-

section for DPHP by 1.7 times. Therefore, the value for thgjgn to obtain an estimate f(ﬁgpect; we use a “theoretical

cross section can be about 3.8 pb rather than(£8). Th‘_a approach” only to discuss rather qualitative properties of the
second uncertainty in evaluation &, is the value ofso;  gyryival probability. For double-Pomeron processes, this

even thougts,=1 GeV appears in all phenomenological ap- g2 has been discussed in Ré81]. The result of this

: spect
proaches|8,16], we have no theoretical argument for the ;1 is is that the value of the survival probability for

value ofsy. H_owever, since the ratiBg in Fig. 5 is a rather 4, \ile-Pomeron production is almost the same as for
smooth function of energy, we do not expect that the uncersy,, dijet production with the LRG between them. Fortu-
tainty in the value ofs, can introduce a large error. nately, the value of2 has been measurd@2], and is

(2) We can take into account also the reactions of 4. equal ’to 0.07 for thesﬁ%’%est Tevatron energy. ’
and Eq.(3). In Eqg. (27) we would then have to substitute Multiplying Eq. (28) by Sgpectzo'07 and taking into ac-

aPP(s) count suppression due to the factor of E8Q), we obtain
Rei=Rp=Re it ) (29
Ttot do
. _ . —| (M,=100 GeV, \s=1800 Geyj=0.2 pb.
whereoPP is the cross section of the double-diffraction dis-  dYw Yiy=0
sociation. Unfortunately, we do not have conclusive data on (32)

this cross section. However, recent Collider Detector at Fer-
milab (CDF) measurementsl9] show that this cross section This estimate is not our final result yet, since we still have to
could be rather largéabout 4.7 mb at the Tevatron eneygy correct it by the additional suppression fac@ﬁa, which

(3) The principal uncertainty, however, is associated withdescribes the probability of the absence of parasite gluon
the continuation front= mgmeba” tot=0. This is a question emission around the Higgs boson production vefsee Fig.
which at present can only be addressed in the framework of(b)] [6,7,33. As was argued in Ref7],
different models. For example, in the Veneziano mgaél
instead ofzy, (t) [see Eq(15)] a new factor appears, namely, Sﬁar:e—<NG(AYZ'”(Ma/50))>, (33)

7y (t)=T(2— ap(t;)) e m*r(t)2, (30 with
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Nhadrond Ay=IN(M2/s,)) Equations(35) and(36) give significantly largefby about 5
times cross sections than expected for double-diffractive
production in PQCD[33]. However, Ref.[7] contains an
~2_4, (34) estimate of the upper bound on double Pomeron Higgs boson
production in PQCD obtained by choosing the largest pos-
sible value forS,z,ar [see Eq(34)]. This upper bound appears
eto be about 7 times larger than the highest value in(B§).

— 2 =
(Ng(Ay= In(MH/SO))> Nhadrons (0N minijed

It gives S;,,=0.14-0.014.

The appearance of this factor can be illustrated by th
following argument: one of the most important differences
between the diagrams of Fig. 2 and of Fig. 4 is the fact that V. SUMMARY AND DISCUSSION
the Pomeron exchange is almost purely imaginary while the o . .
glueball exchange leads to the real amplitude. The imaginary 11€ @Pproach suggested in this paper is based entirely on
amplitude describes the production of particles and th(éonperturbatlve QCD. We believe that such an approach is

Pomeron is associated with the inelastic process with larg@9ically justified for diffractive Higgs boson production
since even PQCD calculations show that this is, to a large

£xtent, a “soft” procesgsee Eq.(5) and the following dis-

cussior). However, just because of this, we have to stress
ain that the accuracy of our calculation is not very good.
e feel, however, that our results support the iggahat in

the PQCD approach to diffractive Higgs boson production

the running QCD coupling has to be taken at the “soft”

multiplicity. Therefore, normally, in a large rapidity region
Ay= In(Mﬁ/so) we expect to see a large number of produce
particles while in Fig. 2 we require that only one Higgs bo-
son be produced. Therefore, it seems reasonable to expec
suppression for double-diffractive Higgs boson production
and this suppression can be described by B8) and Eq.

(3. scale Q>°~1 Ge\?. As was argued in Ref[7], in the

It is worthwhile mentioning that in our approach, strictly . -
speaking, there is no survival probability due to parasiteBrodsky-Lepage-Mackenz(ﬁLM) prescription{ 34] of tak-

Y : ing into account the running QCD coupling one can insert
emission; a smaliness assigned to the faGﬁn;r therefore uark bubbles only in thé-channel gluon lines in Fig. 3.

has tc_> be '”terp;e‘eg' asa sup;zjressmn due to analytlcgl co herefore, the running QCD coupling depends on the trans-
tinuation fromg; = mg,,epa) to = 0. If we use a Gaussian

0 2 ) verse momenta of these gluons, and they are determined by
formula for such a form factoe™ " (Maiueban~ %), Eq.(33) and  the “soft” scale? However, this statement about the scale in
Eq. (34) mean that the value 0f2=(0.5—1)/m§|ueba”. We  the running coupling constant should be taken with great
think that it is a reasonable estimate for possible suppressiogaution since, as is shown in R¢B3], a soft scale of the
which looks self-consistent both from the point of view of running coupling constant appears only when parasite emis-
the analytical continuation and from the microscopic picturesions of Fig. 8b) are taken into account in PQCD. This
of gluon emisson. “soft” scale is essential for both the running coupling con-
Finally, for the Tevatron energy we expect stant and for the parasite emissi@ee Eq(11) of Ref.[33]].
It is interesting to note that E¢13) indeed does not depend

do(pp—ppH) on the QCD coupling, demonstrating the nonperturbative,

(Vs=1.8 TeV “soft” character of the discussed process.
dy y=0 We obtain quite large values for the cross section of the
diffractive Higgs boson production—after integration over
=2 2 M the Higgs rapidityy in Eq. (35 and Eq.(36) we get
spectpar dy -
=(0.0038-0.028 pb. (35 o(pp—ppH)(Vs=1.8 TeV)=0.019-0.14 pb.(37)

Extrapolating to the LHC energy, we have two effects that2nd
work in different directions: the rise of the Pomeron contri-
bution and the decrease of tBépectwith energy. From Ref. g(pp_>pp|-|)(\/§= 14 TeV)=0.0095-0.26 pb.(39)
[31] we expect that S . (Vs=14 TeV)/S] .c(\s
=1.8 TeV)=0.75 while the rise of the Pomeron exchange
leads to an extra factor of 2 in E¢B5). Therefore, our final
estimate for the LHC is

Comparing our estimates with the ones based on PQCD
[2—7] we conclude that the lowest of our values of the cross
section of double-Pomeron Higgs boson production is about
the same as the highest one in the PQCD approach. How-

do(pp—ppH) ever, both our approach and the PQCD one suffer from large
d—y , O(\/§= 14 TeV) uncertainties, stemming from the analytical continuation in
L dop(pp—ppH)
~ YspectPpar dy y=0 3In this soft regime, the dependence on the coupling constant in
the Pomeron can disappear as a consequence of the scale anomaly
=(0.0013-0.04pb. (36 [35].
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dUincl(pP—>H+X)‘ :(G;R)z%zl/ze E
dy ‘yHZO 8Br B 3
P
Grr S
xR —SO). (41)
R Vi
H H Equation(41) gives
do; —H+X Grr|?
R mc'(pg’ ) :<ﬂ) 3.4x10°7 mb,
P ’ e ’
GEe (42
which does not yet contain the suppression arising from the
P:

analytical continuation. We take this suppression into ac-
count by a multiplying Eq(42) by factorS;,,=0.14-0.014.
Unfortunately, we do not know the value for the raBg§ /9.
FIG. 6. Mueller diagranj36] for “soft” inclusive Higgs boson  In the triple-Pomeron parametrization of the cross section of
production. diffractive dissociation in hadron reactiof88] this ratio
changes from 1 to 0. FOBL/g=1 we get for the “soft”
our approach and from the survival probability of the rapid-inclusive cross section the value of 43—430 pb. On the other
|ty gap and the absence of “parasite emissiosgar in hand, tak|ng the Field-Fox Vall[68] for this ratio we obtain

PQCD. a much smaller, but still very sizable value of 0.43—-4.28 pb.
Let us point out that Eq(37) shows that the double- !tiS thus clear that the evaluation of the "soft” contribution

; ; ; .10 the inclusive Higgs boson production is plagued by large
Pomeron Higgs boson production constitutes a substantid? At o X
part of the total inclusive Higgs boson production. Moreover,uncerta'nt'es’ however, it might be bigger than the PQCD

: " I . 'one[18].
our palculatlons Ie_ad to an a_lddltlonal _con'Frlbutlon o the in We hope that this paper will help to look at diffractive
clusive cross section which is shown in Fig. 6.

: . ; . Hi n pr ion from ifferent viewpoint, and will
(Note that the triple-Pomeron interaction gives a very ggs boson production from a different viewpoint, and

- i timulate much needed further work. To our surprise, despite
small contribution to the process in Fig. 6 due to the Sm"“"tshe very different nonperturbative method used here, our es-
real part in the Pomeron exchanf@/].) Using the same (imates for the double-diffractive production turn out to be
approach as in derivation of E¢L7) we obtain not that far from the PQCD calculatid83] (the average is

about 5 times larger It adds some confidence to both ap-

doi(pp—H +X)‘ proaches and gives us hope that one will be able to perform
dy a reliable calculation in the nearest future.

ly, =0

291(0)9,(0)(GRR)? 1
m(16mBR)? AZR
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