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the Higgs is the main source of
Electroweak symmetry breaking
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HIGGS IN THE STANDARD MODEL
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Yukawa interaction
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Ly = Y a,uph + Yidy dph + Y0 60h + h.c.

flavor dependent interaction
(unlike gauge interactions which are flavor blind)
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INTRODUCTION

s, Current measurements
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Do light quark masses arise
via couplings to the Higgs?
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challenges

* SM-Higgs rates are tiny

* QCD background
* flavor tagging
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INDIRECT CONSTRAINTS
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Higgs Kinematics



Higgs production

SM (dominant)
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Higgs production

large light quarks Yukawa

SM (dominant) (¥4= Yp,sm allowed by data)
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Higgs production

large light quarks Yukawa

SM (dominant) (¥4= Yp,sm allowed by data)

Higgs rapidity Higgs pr
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RAPIDITY DISTRIBUTION

valance quarks carry
larger fraction of the
proton momentum
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Pt DISTRIBUTION
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HIGGS KINEMATICS

larger sensitivity to valence quarks
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HIGGS KINEMATICS

larger sensitivity to valence quarks
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HIGGS KINEMATICS

use Run-1 ATLAS data
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HIGGS KINEMATICS

use Run-1 ATLAS data
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HIGGS KINEMATICS
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HIGGS KINEMATICS

sensitivity to the charm Yukawa
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gluon function

log enhancement

3————————————————— .
: HL-LHC
2t :
It f
Fa 5
Or '.
[ x SM :
_1k ]
| Ay? =23 :
L AY? =599 :
_2- ------------------- 2
—10 -5 0 5 10

5%

Bishara, Haisch, Monni, Re
1606.09253



CURRENT BOUNDS SUMMARY

1073 0= 107! 1 10! 102

direct searches (ATLAS+CMS)
I'w<1.7 GeV cms)
global analysis

pr distribution
18



CURRENT BOUNDS SUMMARY

[—
a,
3N

Il I I S .

A [ R s L e A Lo L T o
mf[GeV]

direct searches (ATLAS+CMS)
I'w<1.7 GeV cms)
global analysis

pr distribution
18



CURRENT BOUNDS SUMMARY

E t
1} /;
4 1 1 1 i 2
107 ¢ 1 1 1 1
iy | | }b
1072} 1 1 I |C,
: 1 1 I f*’l
LoV 1 1 I I,Lt,, 7%
e +S,0’ i
s =150 91 I
K6 Pt ] e 11 [
B | Iu+d/ 1 1 1
107} le & 11 [
8 2l 11 I
10_6'., I g |I I AL i I l i I 1 N o ] R e e | i
e 1072 107 1 10! 102
mf [GGV]

direct searches (ATLAS+CMS)
I'w<1.7 GeV cms)
global analysis

pr distribution
18



CURRENT BOUNDS SUMMARY

E !
1} /;
4 1 1 1 i %
107 1 1 1 1
g | | T'b
102l 1 1 i Ic
: 1 1 I = f*'l
3 1 I I I _- 2
If 107 by +S,0’ i
o ook P |
L0 Frt ot ] [ 11 I
Boa | Iu#' 1 1 1
107} le & 11 [
Y Sl I 11 I
10_6'., I : |I I ATLA ol I l 4 I 1 e 4] . e e | 1
1073 0= 107! 1 10! 102
mf [GGV]

direct searches (ATLAS+CMS)
I'<1.7 GeV cms)
global analysis

pr distribution
18



CURRENT BOUNDS SUMMARY

E t
1} /1
4 1 1 1 i 2
107 ¢ 1 1 1 1
; 1 : : T’b/
Lof 1 1 [ Ic 2
L : 1 1 I f"’l
LoV 1 1 I I,Lt,, 7%
A (U] - +S,t’ |
2= -1 I
07 1 1 1y 11 |
== U o 11 i
1072} |€/U/ 1 1 1
9 11 1
10_6'., I | . AL i I l i I 1 N o ] R e e | i
e 1072 107 1 10! 102
mf [GGV]

direct searches (ATLAS+CMS)
I'w<1.7 GeV cms)
global analysis

pr distribution
18



» the Higgs couplings to light quarks (u,d,s,c) can be large as
the SM bottom Yukawa

o light quarks Yukawa can be directly probed by inclusive rates
and exclusive rates

o the Higgs kinematical distributions are sensitive to large
modifications of light quarks Yukawa (mainly up and down),
currently give the tighter indirect constrains on y, and y4
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