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Higgs 1s special

* Higgs is important not only for EWSB but also a
window to new physics.

Betore Higgs discovery :
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Unitarity
P — wave S, P — wave q spin — 0

After Higgs discovery :

1)The unitarity

Higgs precision measurement 2)New physics scale



Higgs precision : top quark Yukawa coupling
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Can we measure top quark Yukawa coupling without any assumptions?



Higgs precision : Higgs width
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Can we measure Higgs boson width alternatively?”



Can we measure top quark Yukawa coupling without any assumptions?

Can we measure Higgs boson width alternatively?



Four Top Quarks and tth production
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Two Scenarios
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Measuring k¢ from Four Top Quarks Production
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8 TeV 14 TeV
oM (L) gy 7/ 1.344 fb, 13.140 fb
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Collider Simulation
Event Topology: same-sign charged leptons plus multi-jet (b-jet)

., leptonic decay

g ! Event selection:
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S~ < p%ll > 20 GeV, |n”!| < 2.5,
q F Nli — 2,
t

]Vjets > 57Nb—jets > 37

hadronic decay

B > 100 GeV,

Backgrounds: o= )
3 N N B mr > 100 GeV,
tezZ/W, W=W=jj, it Hp > 700 GeV.

ke < 1.94 @ 14 TeV LHC £ = 100 b1
ke < 1.34 @ 14 TeV LHC £ = 300 fb~ !




Scenari() I: R Rx = Hqigp Ttotal _ ptotal

SM
2.0: rare decay modes
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Upper Limit

Ky < 1.94 @ 14 TeV LHC £ = 100 b1
Ky < 1.34 @ 14 TeV LHC £ = 300 fb*
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Potential at the 100 TeV SppC
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FCC-HH report, 1606.09408

Four-top prod. reaches 5sigma
discovery with an integrated
luminosity of 9fb-1.

<+—— Top Yukawa coupling precision:

stat. uncertainty only

L =10 ab™*
0.85 TPM < Ty < 1.12T3M
0.927 < k¢ < 1.051

£ =30ab*
091 I'}M <T'y < 1.08 T3M
0.962 < k; < 1.031



Summary

» The four top quarks production can constrain the top

guark Yukawa coupling without any assumptions on
the Higgs boson width, couplings, etc.

-+ Combining four top quarks production and tth
production could constrain

= Higgs couplings to muon or photons
= Higgs width



Thank you!



o(tttt) = oM

M(tt_tf)g—l-Z/fy :
Mtttt) g
Mttt ing -

A

:% e
fzmm/
m\g\

@Gm/g/
T

(tEt8) gz + Ko Ot + Ky (HEHE)

8 TeV

1.344 fb.

0.171 {

D,

—0.224

D,

14 TeV

13.140 b

1.515 f

D

—2.007 f{]

D



