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Composite Higgs

Higgs is a pseudo-Nambu Goldstone boson (pNGB) of a spontaneously
broken global symmetry

Effective theory for the pNGB (CCWZ formalism)

U = exp(ig°X°/f)
X are the broken generators
Non-linear transformations
U — gUh™\(g, %)

One can construct object 2 which has linear transformations



Gauge Couplings

e Kinetic term:
2
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LY e = 82 F*A,A¥ sin*(HIS)

* Expanding around the Higgs VEV: H —<H>+h
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Fermion Couplings

KF Models
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TABLE I: k¢ in different models.
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K -Formalism

Channel Refs. r~-factors
ttH (H — ~v) 45 "E%g
ttH (H — bb) 13 ,1_32;_5
ttH (H—>T+T—) 3 h—fgﬁ
ttH (H— WW*, H — ZZ™) 3 %{;i
99F (H = 77) ) [45 %%
ggF (H — t7717) 6 if%
w2z | |
HV (H — bb) 50/ 51 hf,gg
VBF, HV (H = v7) 44145 “i;i
VBE, HV (H - WW", H — zZ") |[47491152]| 7
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CMS Run 2 results

VBF, H —- WW
WH, H - WW

Reference Channel Signal Strength

137.1 fb ! geH, H — Z 7 097701

VBF, H — ZZ 0.6470 35

VH, H - ZZ 1.157923

ttH,tH, H — ZZ 0.13%0 75

77.4 fb~" ggk, H — v 11575 1:
VBF, H — v 0.87073
35.9 fb~" VH, H — vy 2.4750
(35.9 + 41.5)fb ™" ttH, H — v 1.770°%

35.9 b ggF, H - WW 1.387 054

+0.66
0029 0'29

3.2771358

+19.8 b~ (8TeV)
+35.9 fb (13 TeV)

ZH, H - WW 1.0071°0
5.1 fb~" (7TeV) VH, H — bb 1.01 + 0.22
+18.9 b~ (8TeV) ggF, H — bb 2.80 + 2.45
+77.2fb~ 1 (13TeV) VBF, H — bb 2.53 + 1.53
ttH, H — bb 0.85 + 0.44

77.4 b1 gg—H, bbH, H — 77 0.3670 50

VBF+V(qq)H, H — 77|  1.0319-30

35.9-+41.5fb ! ttH, H — ML 0.967 55

5.0 fb~ " (7TeV) pp, H — pp 1.0+ 1.0




ATLAS Run?2 results
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Run 1 data is taken from the combined CMS and

L H C R un 1 e 2 ATLAS analysis, JHEP 1608 (2016) 045
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Extra singlet: Tree Level Effects
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Two Higgs Doublet model

6k
Models Ky Kp ]
Type — 1 |Sg—a |ku = Kd = kit = Cg—a/lp + Sp—a 5| p
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Top Partners
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Summary

We provide the status of composite Higgs models with
latest Run 2 LHC data

Generic modifications for the fermion and gauge boson
couplings

Bound on the new physics scale f from the data

The sensitivity of the bound on mixing angle with other
Higgs in case of singlet and doublet mixing

Calculation of a bound on the top partner masses and
mixing angle from Higgs + jets is In progress

Thanks



SM-like VH and ggF, deficit in ttH
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Production |[Channel | Signal Strength
ggF Yy 0.96 == 0.14
Z7 1.0470 18
WWw 1.08 = 0.19
TT 0.9617 25
VBF vy 1.39705s
77 268100
1474 0.59% 075
TT 1.16%§:§§
bb 3.0111-07
VH YY 1.0975 2%
77 0.68% 575
bb 1197027
WW 2.570%
ttH + tH Yy L.lO“_Lg:g%
4% :..503{%;%
TT 1.38% 5
19 _0.59




