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Overview

- Role of Higgs in the Standard Model of particle
physics.

- Why top-Higgs coupling is important.
- Higgs production and decay modes.
- How to measure the top-Higgs coupling.

- What we learned and what will happen next.
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Vs (TeV) Production cross section (in pb) for my = 125 GeV

oo VBF WH ZH ttH  total
1.96 0.95717%  0.06515¢  0.13T5%  0.07975%  0.004710% 123
7 169752 1.2472%  05813% 034708 0.0917%, 191
8 214750 1.6013%  070tEE 042038 013785 242
13 48.67500  378T3% 13720 0881t 05070, 551
14 547150 408720 151T3% 099128 0601V 62.1




Top Pair Branching Fractions

“alljets” 46%

tt+jets 15%

u+jets 15%

c+iets 15% _
"dileptons™ "lepton+jets”



Decays of a 125 GeV Standard-Model Higgs boson
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Top Pair Branching Fractions
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Top Pair Branching Fractions
Decays of a 125 GeV Standard-Model Higgs boson
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Tracker A
Electromagnetic -
Calorimeter 7/
Hadromn
Calorimeter Superconducting (il
Solenoid ron return yoke interspersec I
wiith muon chamlbers Uiyl
Muon Electron Charged hadron (e.g. pion)
- = =+ Neutral hadron (e.g. neutron) -=-==-Photon
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Uncertainty
Parameter  Best fit Stat Expt ~ Thbgd  Thsig

1 97+0 71 +0.42 +0.46 +0.21 +0.25

yww* 041 —-0.42 -0.21 -0.12
ttH +0 57 +0.39 +0 36 +0.17 +0.12
—-0.38 —-0.17 -0.03

0. 00+ +1.28 +0 zo +0.04 +0.09

FZZ‘ —~0.00 ~0.00 —~0.00 ~0.00
ttH +2 89 +2.82 +0.51 +0.15 +0.27
~0.99 ~0.00 —0.00 ~0.00

2 27+0 86 +0.80 +0.15 +0.02 +0.29

}l'{’r “! _0.74 —-0.72 —0.09 —-0.01 -0.13
ttH +0.73 +0.71 +0.09 +0.01 +0.13
~0.64 —0.64 ~0.04 —0.00 -0.05

0. 28+ +0.86 +0.64 +0.10 +0.20

i o ~-0.96 —0.77 -0.53 —~0.09 -0.19
ttH +1 00 +0.83 +0.54 +0.09 +0.14
—-0.76 ~0.47 —0.08 -0.01

_ 0. 82+ +0.23 +0.24 +0.27 +0.11
}lb_b ~-0.42 -0.23 -0.23 —-0.27 -0.03
ttH +0.44 +0.23 +0.24 +0.26 +0.11
—-0.42 -0.22 -0.23 —-0.27 ~0.04

2 59+1 01 +0.54 +0.53 +0.55 +0.37

”7+8 TeV —0.53 ~0.49 ~0.49 -0.13
ttH +0.87 +0.51 +0.48 +0.50 +0.14
—0.79 ~0.49 —-0.44 —0.44 -0.02

1.14+031 +0.17 +0.17 +0.13 +0.14

}113 TeV -0.27 -0.16 -0.17 -0.12 ~0.06
ttH +0.29 +0.16 +0.17 +0.13 +0.11
-0.26 —-0.16 -0.16 -0.12 ~0.05

1.26+0:31 +0.16 +0.17 +0.14 +0.15

e ~026 ~0.16 ~015 ~013 ~0.07
ttH +0.28 +0.15 +0.16 +0.13 +0.11
~0.25 ~015 ~015 ~012 ~0.05




ttH(WW*)
ttH(ZZ*)
ttH(yy)
ttH(t*t)
ttH(bb)
7+8 TeV
13 TeV

Combined

5.1 b (7 TeV) +19.7 fb” (8 TeV) + 35.9 fb™' (13 TeV)

e Observed
_CMS | — +10 (Stat @ syst)
m— + 10 (SYySst)
i — =20 (stat @ syst)
—;——#——
.
lIlIIIIlliIlIII | ' B | [
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MtfH
‘Observation’
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The future

- Now (through 2017, 50 fb-1): 30k ttH events
+ LHC run 3 (by 2023, 300 fb-1): 200k ttH events
- HL-LHC (by 2038, 3000 fb-1): 2M ttH events

- Future linear collider?
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