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Motivation
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Top Quark Yukawa Coupling: tth
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Top Quark Yukawa Coupling: tth
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Can we measure/constrain the top quark Yukawa coupling directly?



Top Quark Yukawa Coupling: tttt
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* No other assumption about Higgs boson

* Sensitive to top quark Yukawa coupling



Top Quark Yukawa Coupling: tttt
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Collider Simulation

., leptonic decay

g t Event selection:
h
> < p%ll > 20 GeV, |n”| < 2.5,
g ) t Nl:l: — 2,
4

]Vjets > 57 Nb—jets > 37

hadronic decay — —

Hr > 100 GeV,
Event Topology: same-sign charged mr > 100 GeV,
leptons plus multi-jet (b-jet) Hy > 700 GeV

Backgrounds:
HZ/W, WEWE55, tf

Kk < 1.94 @ 14 TeV LHC £ = 100 fb~ !
Ky < 1.34 @ 14 TeV LHC £ = 300 fb~ !




Nick Amin’s slide at Top ZH!$S 1710.10614
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14 TeV LHC
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Projection from ATLAS



14 TeV LHC
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tth and tttt
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Case I : Higgs Rare Decays
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Case I : Higgs Rare Decays
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Case II : Higgs Width

t

t

g t g
h h
off-shell on-shell

g t g

t t

X 2

Mz, Rx

2 total total SM
K |

Invisible decay:Higgs Width Modified kx ~ 1

/i% ul
R_ — [4Fp, Rp = Itotal jptotal SM Rt < KRy from tttt
I’
( )
/{71511 2
Rr <
L Heth




ul 2
Ky

Rpr <
Hith,

Case II : Higgs Width
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Summary

% Four top quarks production process used to measure top
Yukawa coupling x; < 2.1

s Combining tttt production and tth production:
« Case I: Higgs rare decay
« Case II: Higgs width
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