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A contribution to total cross section of conjoined hadroproducticen of the
-boson and the heavy quark pair & and é {&=c, f t; Y From
the Hg -boson "gluonic" production diagrams (the so-caiisd GGH-diagrams)
is being discussed. A comparison is carried out hetween contributions to
stot from the GGH-diagrams and the "direct" H, quark production diag-
vams ( Qi-diagrams ). It is shown that with increasing Mz the enhancement

effect of the GEH contribution “enters the game".
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The experimental detection of the neutral scalar Higgs boson Hg of the
s tandard Glashow - Weinberg - Salam (GWS) electroweak fnteraction model is a
highly important and complicated problem in the modern elementary particle
physics. c

Various mechanisms of Hp-boson production as well as ways of 1ts
fdentification have been discussed in the l{terature, V

The mechanism of the Ho-boson hadroproduction associated with 2
heavy-quark pair was considered in Refs. [1 ?]. Authors of these wrvks
assume that the contribution to total cross secfion (as well as to differen-
tial spectraj in the perturbation theory lowest order is made by diagrams
shown in Fig. 1.

In 211 these diagrams the H,-boson is emitted by the heavy wguark
(antiquark} Q= C,8,%, ... , owing to which a comparatively large
vertex g, = Mo /U (Mg Is the heavy quark mass, U =246 GeVi availabie
in the cross section Drimgs to the present-day observed value of totsl crozs
section in a vethe wide range of masses My However in these works theve
&re not oongidoved diagrams shown e Fig. 2, whave the Miggs boson 1: oreduces

~ s

ewing 0 the Dwo-glion Tusion (cell them glusn-giusn-H

ta29s (6N} diagrams),

As s krown, the Higgs Doson of the GHS stamderd sodel “counleg® to the
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1luons indirectly, doing this rather through the fermion loop [3] (see F1g.3),
The resuit is that the amplitude for the process H, > 2G contafns the
Factor wg /5% . Presumably namely for this reason, in Refs. [1,21 the
contribution to total cross section fram diagrams depicted in Fiqg, 2 is con-
sidered suppressed over olg for all 3 =C, 8,t, ..« as compared to con-
tribution from diagrams of Fig. 1.

Howaver this 1s not always the case since the ampl{itude for the process

Ho = 23 15 organized highly intricately. Roughly speaking, it is pro-

portionsl to the gluon patr invariani mass. or, more roughly, to the H, -
toson squared mass. This will resuit in the fact that the imaliness in u}HGG
over ©g /T wil) be compensated by a large value of My In the diagrams
of Filg. 2. And as far as the vertices for the emitted Ho -boson in ai)
diagrams ¢f Flg. 1 are "insensitive" to mass Mpu being sensitive to mass
Mg only, then gt sufficientiy large My and smal? 1Ma { for exsmpie,
#t § = ¢ } contributions of the diagrame of Fig.l and Fig.? to total cross
section perhaps will be comparabie.

This assumption actually was conflrmad by our caleulations earried wuit

with the use of the explicit Form of the amplitude Mo ™ 2G5 {for arample,

<5 06 ir s S P PR
Miitee Gt Bt R {00 alel sl

where & and jﬁ are the vector-, while  and & are the color indices
of gluons with momenta %1 and ‘%'a (see Fig. 3); Ny fis the number of
various sorts of heavy quarks with Mg > 0,2 Myu

Before turning to the analysis of resuits obtained, note that 1f the num-
ber of quarks is limited by the t-quark whose mass according to the UI group

data [5] Vies in the range 30 GeV £ M, £ 50 GeV, then the condition
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Mg > 0,2 My - application of the effective paint vertex {1) gives the

following values for Ny
Nu =2 at 10 GeV « My < 22,5 GaY (Mg = 4.5 GeV)
150 Gey, Tlg= 30 GaV | (2)
Nr =1 at 22.5 GeV< My= 200 Ge¥, My« 40 GeV (Mg= 8.5 GevY)
250 GeV, My » 5 GeV

Nu =0 at 250 Ge¥ < MH

If we suppose that there exist also scue other heavy quarks (heavier than,
the t-quark), then the N# must be enlargsd by the number of quarks and
in this case the condition Nu = 0 will take place already at My > § x
x mass of the heaviest quark.

But here we'll analyze cur obtained rasuits 1n the framework of the six-
quark scheme,

Calculations show that, 2.g. in the Mo hadroproduction with the C, c
pair at energies JS = 540 GeV the total contribution of diagrams of Fig,2
to Gtot and the total contribution of diagrams cf Fig.1 to Og.q ore

comparable at My =35 - 36 GeV, while at My > 37 GeV the contribution
S 6@ prevatls over 3 6 'Y (see rig. 4),

As is seen from Fig.4, the neaglect of the GGH-type diagrams will roduce

several times the total cross section of Ho production with the ¢, & palr

in a rather wide mass region:

{ 150 Gev, My = 30 GeV
35 Ge¥< MH < ¢ 200 Ge¥, m, =~ 40 GeV at S = 580 Gev
250 GeV, ™4 = 50 GeV




and

150 Ge¥, My = 30 Gey
20 GeV < Mn< 200 Ge¥, MMy = 40 GeV at 3= 27Tev
250 GeV, My = 50 GeV

In Fig. 5 and Fig. 6 we have plotted 56" )/I"ﬁ( Y for various J3  as
a function of My at Ho hacroproduction with the B, & and t, t
quark pair,

One can see from Fig. 5 that in the constderation ¢f conjoined hadropro-
ducticn of Hy and S,E pair, the account of GEH diagrams {s necessary
at iigh energles JE" 2 1 Te¥, For example, at Js « 2 TaV in the mass
range 150 GeV < My < 250 GeV. ‘

Fig. 6 shows that in conjoined Ho t ,:E hadroproduction the contribu-
tion of GGH diagrams can be neglected even if admitiing M = 30 GeV
there (Z6/E69)| = 15prap=2.5 + 1077 and V= 2 Tev).

The account of the interference diagrams Qh - GGH dees not distort strong-
Iy the enhancement effect at large My {Mu > ma}.

Tiiis here, just iike in the case of the Ha-bosor hadropraduction
associated with the hzavy iif‘E,;, quarkonium, the “enhancement sffect of
gluon-gluon-Higgs comtribution® at increasing Mul€] takes plase, And this
ef?ect pacomes essential when coasidering hyhy, > Hpt €+ C+ . 3rd
hy g’,l e Mot B +T€; + o processes aiready Yor anevgy rapges of the
current and planned P:a and PP beam accelerators,

This circumstance necessitates the experinentalisis e take azcount of
the "6GH contributicn enhancement effect” when szarching Yor the Hg-boson
produced in hadren collisions asscciated with & pair of firee or bound heavy

quarks B and é .
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Figure Captions

Fig. i. The so-called “(i-diagrams™ that describe the "direct" quark
Ho -boson hadroproduction associated with neavy guark pafr Q
; and & (Q=¢,8,t, ... ).
- Fig. 2. The so-called "GGH-diagrams" that J=s¢ribe the "gluon” production
of Ho-boson associated with heavy auark pair G and a
(Q-"‘;C,g;t, PO Y ).

Fig. 3. Diagram corresponding to the twe-gluon decay of He .

Fig. 4. Ratio of contributionz to total cross section of 2:6(2’\
A\ and T &M diagrams as a function of My at He
hadroproduction with €, c paiv { M, = 1.5 GaV),
Solid 1ine refars to fg = 580 GeV, dashed line
| to \JS = 2 Tev,

Fig. 5. Ratio of contributions to total c¢ross section of 26(2)
and 56 Giagrame as a function of Mu 2t Ho
hadroproduction with Q,E pair ( Mg = 4.5 Gev).
Soidd Vline refers to {5 = 540 GeV, dashed - to
JS = 2 Tey, dash-dotted - to 5= 1 Tev.

(e)

Fig. 6. Ratio of contributions to total;cross section of 3O
ang Z6W diagrams as a funcﬂen of My at He
hadroproduction with ‘t,% pair ( My =30 Ge¥),
Solid 1ine refers to S = 540 Gev, dashed to 5 = 2 TeV.
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