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....how much better @ HL-LHC?




Top-Higgs Yukawa Couplings

I short summary on top quark-Higgs Couplings!

@ the top quark has the biggest coupling to the Higgs SM boson (Y; ~1.)

@ precision measurements of top quark Yukawa couplings are really
important

o ... as well as deviations !!!

@ need also to understand the nature of the coupling (h = H, A)

@ indirect constraints are important (involve several contributions)

gluon fusion .. How
top-Higgs g TN N
interactions H. ____'QN I
contribute to N " .
the loops g Lo L

I" probing CP-even(a) -odd(d) nature of couplings in ftH,
Ly ~ [ar + ibsys] ~ [cos(a) + isin(o)ys]

PRL 76, 24 (1996) PRD 92, 1 (2015)
J.F.Gunion, Xiao-Gang He i F.Boudjgma, R.M.Godbole, D.Guadagnoli, K.A.Mohan
a17a27b17b27b3"'b4 = ! A¢tt(l+9li)1 IBbBAelh(l+’l7)
B = sgn ((Bb — Pp) - (Be- X Pe+))

—t

A

cos(AG(ET,0)) = (P X pi) - (Ph X Pi-)
[Ph X P+ || Pn X Pe-|

@ need to understand fiH production and decay

arXiv:1611.00049v2, A.Broggio,A.Ferroglia,B.D.Pecjak,L.L.Yang
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Top-Higgs Yukawa Couplings
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Top-Higgs Yukawa Couplings
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Direct Dileptonic exclusion limits as a function of luminosity
[arXiv:1902.00134v2]
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Top-Higgs Yukawa Couplings
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Direct Semileptonic+Dileptonic exclusion limits as a function of
luminosity [arXiv:1902.00134v2]

Semileptonic channel roughly x5 better than Dileptonic
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Top-Higgs Yukawa Couplings

far’

eA0™(t h)

The role of ttH centre-of-mass system
[Phys. Rev. D 100, 075034 (2019)]
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Top-Higgs Yukawa Couplings

The role of ttH centre-of-mass system: the b, variable
[Phys. Rev. D 100, 075034 (2019)]
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Top-Higgs Yukawa Couplings

The role of ttH centre-of-mass system: the b, variable
[Phys. Rev. D 100, 075034 (2019)]
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Top-Higgs Yukawa Couplings

The role of ttH centre-of-mass system: the b, and b, variables
[Phys. Rev. D 100, 075034 (2019)]
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Top-Higgs Yukawa Couplings

The role of ttH centre-of-mass system: b, and by
[Phys. Rev. D 100, 075034 (2019)]
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Figure: Expected CLs, assuming the SM (including the scalar Higgs), for exclusion of
the pure CP-odd scenario for dileptonic tth (h — bb).

b}, (in the tth) requires 250 fb~" less lumin. for the same CL, when comp. to LAB
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Top-Higgs Yukawa Couplings

The role of {tH centre-of-mass system: pr of top and Higgs

[Phys.

Rev. D 100, 075034 (2019)]
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pr of Higgs and top quark no better than a counting experiment
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Top-Higgs Yukawa Couplings

The role of ttH centre-of-mass system: K-factors

[Phys. Rev. D 100, 075034 (2019)]
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Top-Higgs Yukawa Couplings
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Indirect probes of y; [arXiv:1902.00134]

Combination of several channels, ggH, VBF, VH, ttH
Several decay channels, H — ~v, ZZ*, Z~, WW, bb, 77, it i~

Results interpreted in the Kappa Framework: k? = U//U/SM, kP = F’/F{W
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Conclusions

Top-Higgs Yukawa Couplings (contribution to the HL-LHC):
1) many new angular observables available
2) sensitivity of the semileptonic final state better (factor 5) then
dileptonic
3) combination allow probing directly top quark Yukawa coupling in
the fermionic sector

4) centre-of-mass system variables seems to help
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