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The Large Hadron Collider at CERN

ATLAS detector
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Higgs in the Standard model
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Higgs in the Standard model

@ Experiment contrains on Higgs mass
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Higgs in the Standard model

@ Theoretical constrains in SM
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Higgs searching channels at LHC

@ Channel for searching Higgs at LHC and the depending of
cross section on Higgs mass My
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The scattering channelg+ g! b+ b+ H

@ Determining Yukawa coupling 4

2. (99! bbH)
@ Yukawa coupling in MSSM

'l;"bsj'\" is strongly enhanced by tan , iftan is large.
where

tan = 2
d
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The scattering gg ! bbH: Born
term

(EW NLO correction cross section of this process was calculated by
our collaborator?)

1F. Boudjema and LE Duc Ninh, Leading Yukawa corrections to Higgs production associated with a tagged
bottom anti-bottom pair in the Standard Model at the LHC, Phys.Rev.D77:033003;2008; ArXiv: 0711.2005:
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Feynman diagrams of process gg ! bbH at tree level
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@ The Amplitudes

;ab _ ;ab :
Milja = g2 bePina usH" vg 1 > (1)

| = 1;8 corresponding to diagrams T1, T2, T3, U1, U2, U3,
S1, S2, respectively;
@ such as, for diagram T1:

Pi'jl';ab = (TbTa)Jl
gt = Mb* Ps* Ps My+ P, Py
mZ (ps+ ps)? M2 (P2 Pa)?

(2)

HY
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Squared amplitudes

@ Total squared amplitudes

1 1 XX
ab=1ij=1

where,

X

M izjlb — M :j,ab;

I=1
L 1_isth i d col f f I ; d 3
7 T8 is the spin- and color-average factor of two gluons; - an oot are

corresponding to sum over colors of b; b quark and two gluons, respectively;

bbH at LHC: The Born problem.

The scattering process gg !
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@ Coss section of the process gg! bbH
Z
d3p3 d3p, d3ps

1
(g9t bbH)= £ Ze; 2e; 265 ) @)
“(p1+ P2 Pz Pa Ps)
1 1 .
where = m is flux factor.
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@ Contribution of channel gg ! bbH to the process
pp! bbH as follow

Z Z1
(pp ! bbH) = dxif(0;x1;Q) dxof(0;%2;Q) (gg! bbH)

0 0
(5)
where,

f(0; x; Q) are distribution function of gluon (PDF);
Q is energy scale for determining PDF.
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Working frame

@ Center-of-mass frame of two proton (CMSPP)

P, =(E;0;0;E); P, =(E;0;0; E)

6
p1 = X1Pq; P2 ©)

X2P2

p1.2; P12 are corresponding to momentum of two gluon, two
proton, respectively,

called x1; X, longitudinal fraction of two gluons.
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@ Contribution of channel gg ! bbH in the process
pp! bbH as follow

z z

(pp! bbH) = dysf(0;y4;Q)  dysf(0;x2; Q)
(2mp+my)?2 0
s (7)

Z1 Z1 Z1 Z1
Jg dyo dy; dy, dyz J jM;
0 0 1 0

2

where J is the Jacobian factor of transformations
(2mp + myy)?

YaS
(2mp + my)? ®

Y4S
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Results and Discussion
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@ Cross section (pp! bbH)
( comparing to [Fawzi Boudjema and L. D. Ninh]?)
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Figure: Cross section as function of my with s = 14 TeV, CTEQS6L,

CMSPP cut;

2F. Boudjema and LE Duc Ninh, Leading Yukawa corrections to Higgs production associated with a tagged
bottom anti-bottom pair in the Standard Model at the LHC, Phys.Rev.D77:033003;2008; ArXiv: 0711.2005:
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@ Distributions of cross section (pp! bbH)
( comparing to [Fawzi Boudjema and L. D. Ninh] 3 4)
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Figure: transverse r?)omentum distribution of Higgs p! for cut p$3b > 20GeV,
j ®°j< 25CMSPP, " s= 14TeV,m, = 0;

3L— uc Ninh (2008), One-loop Yukawa corrections to the process pp !  bbH in the standard model at the
LHC: Landau singularities, Docteur en physique, Universit2 de Savoie, France

4F. Boudjema and LE Duc Ninh, Leading Yukawa corrections to Higgs production associated with a tagged
bottom anti-bottom pair in the Standard Model at the LHC, Phys.Rev.D77:033003;2008; ArXiv: 0711.2005:
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@ Distributions of cross section (pp! bbH)
(comparing to [Fawzi Boudjema and L. D. Ninh] ® ©)

ds/dhy, [fb]

2
-20 -10 0 10 20
hyx 10

Figure: pseudo-rapidi%distribution of Higgs " forcutj ®j < 2:5,
pi > 20GeV CMSPP, " s = 14 TeV, m, = O;

5L— uc Ninh (2008), One-loop Yukawa corrections to the process pp !  bbH in the standard model at the

LHC: Landau singularities, Docteur en physique, Universit2 de Savoie, France
6F. Boudjema and LE Duc Ninh, Leading Yukawa corrections to Higgs production associated with a tagged
bottom anti-bottom pair in the Standard Model at the LHC, Phys.Rev.D77:033003;2008; ArXiv: 0711.2005:
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@ Distributions of cross section (pp! bbH)
(comparing to [Fawzi Boudjema and L. D. Ninh] 7 8)
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Figure: pseudo-rapidi%distribution of Higgs " forcutj P°j < 2:5,
p?-b > 20GeV CMSPP, ~ s = 14 TeV.

7L— uc Ninh (2008), One-loop Yukawa corrections to the process pp !  bbH in the standard model at the

LHC: Landau singularities, Docteur en physique, Universit2 de Savoie, France

8F. Boudjema and LE Duc Ninh, Leading Yukawa corrections to Higgs production associated with a tagged
bottom anti-bottom pair in the Standard Model at the LHC, Phys.Rev.D77:033003;2008; ArXiv: 0711.2005:
gg ! bbH atLHC: The Born pr
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Comments

@ Distributions of cross section (pp! bbH)
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Figure: transverse momentum distribution of Higgs p* (left) and
pseudo-rapidity distribution of Higgs " (right) for cutj °j < 2:5,
p2® > 20GeV CMSPP, 5= 14 TeV, my = 0.
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@ Speed of numerical calculations
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Left: the calculated error as a function of time. Right: speech of calculation as a function of number of PCs,

vii my = 120 GeV, P s= 14 TeV
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Tools

@ Use Mathematica and HIP package® to algebraically
calculatejMj .

@ Use Pvegas®? for performing multi-dimensions integral
numerically in parallel computer system 1

gA. Hsieh and E. Yehudai (1991), HIP: Symbolic high-energy physics calculations, Comput. Phys., 6:253 261,
1992; SLAC-PUB 5576

10 Pvegas: R. Kreckel, Parallelization of adaptive MC Integrators, Comp. Phys. Comm., 106, 258-266, 1997;
MZ-TH/97-30, physics/9710028.

llThe cluster of PCs with 40 core-2duo + 3.2 GHz locates at HPCL, University of science, VNU-HCM
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Summary

@ Higgs particle, in the channelgg ! bbH, in scattering of
proton-proton at LHC, is produced almost around cones of
27 degree and 153 degree w.r.t. the scattering axis and
with the value of transverse momentum around 45GeV.

@ Our results with my 6 0 suggest that the effect of my,
should not be neglected.

@ Our technique of calculation open a way to keep my, for
NLO calculation.
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THANKS FOR YOUR
ATTENTION!
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