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Обсуждается вклад в полное сечение совместного адроровде

ния Но- бозона и пары тяжелых кварков (Я я 0. (Q--= с, g ,

i ,,,О от диаграмм с "глюонным рождением Но- бозона ( так

называемых QQH - диаграмм). Сравниваются вклада з €>iot от
диаграмм GQH ж диаграмм с "прямым" кварковым роадением Но

(QH - диаграш)-. Показано, что при увежченяи Мм в "агру"

вступает эффект усиления S&H вклада,
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A contribution to total cross section of conjoined ftedroproducfion of the

-boson and the heavy quark pair Q and 6 ( Q =* C, 6 , t
;
 ... } f ,•$--,,

the Ho -boson "gluonic" production diagrams (the so-called GGH-d1aqrams}

1s being discussed. A comparison 1s carried out between contributions to

®tot *
rom tlie

 ^-diagrams and the "direct" H
o
 quark production diag-

rams ( QH-diagrams ). It Is shown that with Increasing М я the enhancement

effect of the GGH contribution "enters the game"с
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The experimental detection of the neutral scalar H1ggs boson Hq of the

standard Glashow - Weinberg - Salam (GWS) electroweak Interaction model 1s a

highly Important and complicated problem 1n the modern elementary particle

physics.

Various mechanisms of Ho-boson production as well as ways of Its

Identification have been discussed 1n the literature.

The mechanism of the Ho-boson hadroproduction associated with a

heavy-quark pair was considered 1n Refs. [ 1 ? 3 . Authors of these wr*ks

assume that the contribution to total cross section (as well as to differen-

t i a l spectra) In the perturbation theory lowest order 1s made by diagrams

shown 1n Fig. L

In a l l these diagrams the Ho-boson Is emitted by the heavy quark

(antiquark) Q. - С , § , i , ... , owing to which a comparatively large

vertex CjH Q~ m ^ / L T ( ПГЦ 1s the heavy quark mass, I f ж 246 GeV' available

in the c**oss section brings to the present-day observed value of t o t a l cross

sect.lsn I?? a rather wide г&-лдг of masses Мц„ Howev«r in these works there

are not considered disgr&ms shown "in Fig» 2, where the Higgs boson 1s product

W iM& &ю-дЪш fusion {c&U them gluun-gkton4'1ggs (GGS-i) сИscrams}.

As 1s kno*fns the Higgs boson of the GWS standard ux.4e'\ "couples" to i:h*



iluons Indirectly, doing this rather through the fermion loop [ 3 ] (see F1g.3),

The result 1s that the amoHttide for the process H o ~ * 2G contains the

r*ctvt м ! я / л . Presumably namely for this reason, 1n Refs. [ 1 , 2 ] the

contribution to total cross section from diagrams depicted 1n F1g. 2 Is con-

sidered suppressed ovtr e ( 8 f o r a l l Q e C } & , t } .,. as compared to con-

tribution from diagrams of Fig. 1.

However this 1s not always the case since the amplitude for the process

H o "-*• 2Q- is organized highly Intricately. Roughly speaking, i t is ore»

portion*1 to the giuon pair Invariant mass, or, more roughly, to the H o -

boson squared mass. This w i l l result 1n the f a c t that the small ness In C j H G S

over ^ s / S T wil l be compensated by a large value of Мм *n the digrams

of Fig. 2. And as far as the vertices for the emitted Ho -boson in a i l

diagrams cf Fig. 1 are "Insensitive" to mass М н being sensitive to mass

П 1 а only, then at s u f f i c i e n t l y large M N and small ITl® ( for example,

afc £j « с ) contributions of the tiiagyams of Пс?Д and Fig.г to total cross

section perhaps t r i l l be cemparable.

This assumption actually was confimied by our calculations carried out

with the use of the e x p l i c i t form of the amplitude Не~*"«21т ( for еяаетр"!®,

see Ref. [ 4 ] }:

«here oC and ft are the vector-, while Q. and 6 are the color indices

of giuons with momenta Q and <],. (see F1g. 3 ) ; N H is the number of

various sorts of heavy quarks with Гп& > 0 , 2 М н .

Before turning to the analysis of results obtained, note that 1f the num-

ber of quarks 1s limited by the t-quark whose mass according to the UI group

data [ 5 ] lies in the range 30 GeV 4 n i t ^ 50 GeV, then the condition



ГП& > 0,2 М н - application of the effective po*nt vertex (1) givas the

following values for N H :

N
H
 - 2 at 10 GeV < М н < 22.5 GeV ( m

e
 » 4.5 GeV)

f 150 GeV, m
t
- 30 6eV (2)

N H • 1 *t 22.5 200 fieV, m
t
- 40 GeV

250 GeV, nr»t - 50 GeV

,5 GeV)

N H • 0 »t 250 GeV < М н

If we suppose that there exist also seme other heavy quarks (heavier then,

the t-quark), then the N H must be enlarged by the number of quarks and

in this case the condition N H • 0 will take place already at М н > 5 x

x mass of the heaviest quark.

But here we'll analyze our obtained results 1n the framswork of the six-

quark scheme.

Calculations show that, a.g. In the Ho ha<?roproduct1on with the С, с

pair at energies vS - S40 GeV the total contribution of diagrams of Fig,2

to 6tot
 an(

' *̂
e
 total contribution of diagram cf Mg.l to

comparable at М н «»35 - 36 GeV, while at М н > 3? SeV the

2 1 б
( г )

 prevails over £ 6
И )
 (see f

:
1g. 4).

As Is seen from Fig.4, the neglect of the GGH-type diagrams w!H reifcce

several times the total cross section of H o production with the с, С

1n a rather wide mass region:

35 GeV < М н < <

150 GeV, m
t
 - 30 GeV

200 GeV, ПГЦ • 40 GeV at

250 GeV, fTU - 50 GeV

540 6eV



and

150 GeV, m t x 30 GeV

20 6eV < M H < I 200 6e¥, m t - 40 GeV at Щ« 2 TeV

'250 GeV, m t • 50 GeV

In F1g. 5 and Fig. 6 we have plotted £ 6 < a J / r 6 < 1 ) for various / s as

a function of MH at Ho hadroproducfrfon with the B, & and t . t

quark pair.

One can see from F1g. 5 that fn the consideration cf conjoined hadroprc-

auction of H e and £, S pair, the account of GGH diagrams is necessary

at !iigh energies Js £ 1 TeV. For example, at J ¥ - 2 TeV In the mass

range 150 GeV < M н < 250 GeV.

F1g. 6 shows that In conjoined Ho t , t tiadroproduction the contribu-

tion cf GGH diagrams can be ??sg!ected even if admitting m^» 30 GeV

(here ( И 6 ( У Е 6 ( 1 ) ; | М Н = 1 5 0 Г З Б ^ 2 . Б ' 10"2 «nd >js"- 2 TeV).

The account of the Interference diagrams QH - GGH deas not distort strong-

ly the enhancement effect at large M H ( M K * m & ) .

Thus here, just like in the case of the Ho-boson h

associated with the heavy S
e
 quarkonlun» the "enhanceswRt, effect of

giuon-giuon-Higgs contribution" at Increesing M K I A ] taJces 5>1a;;e, And this

effect becomes essential when considering h
t
 h a "**" H e

1
 С + С + r,

; 3P
ci

h 1 b->-••*• H о
 +
 &"*•&•*• ' - •• processes aiready for energy rarsges of the

current and planned P ? arsd P P beam accelerators.

This circumstance necessitates the experimentalists to take account of

the "GGH contribution enhaRCsmant effect" when ssarehing tor the Ho-boson

produced in hadron collisions associated with e pair of *j*ee or bound Ьенчу

quarks G^ and Q .
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figure Captions

Fig. 1. The so-called "QH-diagrams" that descHbe the "direct" quark

Ho-boson hadroproductton associated with heavy quark pair Q

and Q. ( Q = c , 6 , t , . , . ).

F1g. 2. The so-called "GGH-diagrams" that Ascribe the "gluon" production

of Ho-boson associated with heavy quark pair Q and Q,

Fig, 3. Diagram corresponding to the two-gluon decay of Ho -

fig, 4. Ratio of contributions to total cross section of

and 2L6 i 1 ^ diagrams as a function of Мн at Ho

hadroproduction with С, С pair { t'T\c « 1 . 5 G«?V).

Solid line refers to П • 540 GeV, dashed line

to \f? • 2 TeV.

Fig. 5. Ratio of contributions to total cross section of I0.Q

and ZI6 diagrams as a function of Мн at Ho

hadroproduction with §> & pair ( fTlg s 4.5 GeV).

Solid line refers to IE • 540 GeV, dashed - to

\I¥ » 2 TeV, dash-dotted - to Is* 1 TeV.

Fig. 6. Ratio of contributions to totaVcross section of 21 б

and Z^6 diagrams as a function of Мн at Ho
fe -
| hadroproduction with t

s
t pair ( (Tl

t
 « 3 0 GeV).

Щ ' j — ,
Ш S o H d line refers to \ | S * 540 GeV, dashed to J o » 2 TeV.

Iк
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