
Higgs/EWSB Summary @ LCWS15

Timothy Barklow, Nathaniel Craig, Sven Heinemeyer, Heather Logan,  
Shinya Kanemura, Markus Klute, Aidon Robson, Junping Tian



2

20 talks in Higgs/EW & joint Higgs-BSM sessions

*joint Higgs-Top session will be summarised by F.Simon

2 LHC: Caterina VERNIERI, Pilar CASADO

7 ILC:
Masakazu KURATA, Tomohisa OGAWA, Timothy 
BARKLOW, Aliakbar EBRAHIMI, Jacqueline YAN, 
Michele FAUCCI GIANNELLI, Graham WILSON

4 CLIC: Rosa SIMONIELLO, Ivanka BOZOVIC-JELISAVCIC, 
Marco SZALAY, Philipp ROLOFF

7 Theory: 
Kazuhiro ENDO, Mitsuru KAKIZAKI, Sven 

HEINEMEYER (2), Shinya KANEMURA, Cheng-Wei 
CHIANG, Mariko KIKUCHI
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pp—>HH search and λHHH @ LHC C. Vernieri

2.4σ

λΗΗΗ
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e+e-—>ZHH and λHHH @ ILC M. Kurata

��HHH/�HHH 500 GeV + 1 TeV

Snowmass 46% 13%

H20 27% 10%

HH—>bbWW

main update: kinematic fitting with 
ISR treatment, neutrino recover in b-
jet, asymmetric JER in b-jet
HH—>bbbb: ~20% improvement
HH—>bbWW*: 6-15% improvement
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e+e-—>ννHH and λHHH @ CLIC R. Simoniello

1.4 TeV
(1.5 ab-1)

+3 TeV
(2 ab-1)

21% 10%

HHνν—>bbbbνν @ 3 TeV

HHνν—>bbWWνν @ 1.4 TeV

ongoing
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λHHH @ Circular Collider T. Barklow

comment by M.Peskin: δZ can come from anything!
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 λHHH in scale-invariant model for EWSB K. Endo

• Is there possibility that ONLY 
self couplings deviate 
(substantially) from SM 
predictions? 

• which gives an interesting 
shape of potential?

• One candidate: Scale-invariant extension 
                                  as a phenomenological model 
near EW. 
    → EWSB via Coleman-Weinberg (CW) mechanism 
                                    [S. R. Coleman, E. J. Weinberg, PRD 7 
(1973) 1888] 
    → Effective potential is like                 
                     ・irregular at the origin (e.g. QCD, BCS theory) 
                     ・realise correct VEV and mass of the Higgs, 
                     ・large deviations in self-couplings? 

• We dealt with singlet-extension.

SM-singlet, global-O(N) multiplet

<< 1
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leptonic recoil mass analysis @ ILC J. Yan

500 GeV

250 GeV:

350 GeV 

ECM=250GeV Xsec_err Mass_err [MeV]
(2 ab-1) left 1.13% 15

right 2.18% 30
combined 1.00% 13

ECM=350GeV xsec mass
(0.2 ab-1) left 5.23% 151

right 10.15% 299
combined 4.65% 135

ECM=500GeV xsec mass
(4 ab-1) left 2.92% 275

right 3.12% 316
combined 2.13% 207

All channels xsec mass
(full H20 run) 0.89% 13

proofed to be model independent, ~0.1% for Zμμ, ~0.4% for Zee
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direct mass measurement using H—>bb @ ILC
A. Ebrahimi 

previous TESLA study

kinematic fit impact of overlay

investigating determination of JER; ongoing 
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H—>bb/cc/gg @ CLIC
M. Szalay

P. Roroff

350 GeV: fit ZH and ννH, H—>bb/cc/
gg simultaneously 

Hνν fit Hqq fit

1.4 TeV 3 TeV

using single BDT can slightly improve H—>bb
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H—>WW* & H—>ZZ* @ CLIC I. BOZOVIC-JELISAVCIC
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anomalous HVV coupling @ ILC T. Ogawa

b-tilde ~ O(0.01) —> very sensitive test to CP odd mixture
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mW measurement from threshold scan using 
polarised beams @ ILC G. Wilson
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complementarity between ILC, CEPC & FCC-ee T. Barklow

G20 H20
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Discrimination of extended Higgs sectors by 
precision measurement of the Higgs boson couplings

M. Kikuchi
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Indirect discovery reach of the additional MSSM Higgs 
bosons by precision measurements at future lepton colliders 

M. Kakizaki
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Unitarity bounds in general 2HDM S. Kanemura

 

e.g. for ΚV=0.99, if no second Higgs is found below 700 GeV,the 2HDM is excluded
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Phenomenology of Higgs boson in the 
Georgi-Machacek model

C.W. Chiang
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Higgs Boson Production Cross Sections in 
the complex MSSM

S. Heinemeyer

Precision calculations in the Higgs sector of the 
complex MSSM: Towards the LC precision

S. Heinemeyer

e+e-—>Zh e+e-—>γh h—>χ0χ0
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Status and prospects for BSM ( (N)MSSM ) 
Higgs searches at the LHC

P. Casado
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summary

Higgs analyses at both ILC and CLIC are continuously being 
updated and improved, some interesting new analyses have 
started
complementarity between ILC and circular colliders has been 
better understood
the pattern of Higgs coupling deviations can not only 
discover indirectly new particles, but also fingerprint 
different models of new physics 
effort of precision theoretical calculations is ongoing and 
certainly needed to match the experimental precisions
LHC searches of extra Higgs bosons already constrain large 
parameter space; would be nice to have studies of similar 
search at LCs


