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For the hot summer afternoon ...
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Mass as a free parameter...

Measurement of
Higgs Mass

Higgs Decay
Tensor Structure

Higgs Coupling
Strenght

The
Standard Model

Higgs Boson

Measurement of
Higgs Decay Width



6

Higgs boson mass at CMS
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Higgs boson mass at CMS
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ATLAS+CMS Higgs mass combination

ATLAS H  ATLAS H  4l

CMS H   CMS H  4l
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ATLAS+CMS Higgs mass combination

ATLAS H  ATLAS H  4l

CMS H   CMS H  4l

weight ~18%

weight ~23%

Weight ~19%

Weight ~40%
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ATLAS+CMS Higgs mass combination

2.1

1.3
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ATLAS+CMS Higgs mass combination – results

0.19% precision

4 measurements are compatible with the combined mass to 7-10% level (p-value)
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ATLAS+CMS Higgs mass combination – systematics
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Getting Handle on the Width...
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Higgs boson width from offshell production
F. Caola, K. Melnikov (Phys. Rev. D88 2013)
J. Campbell et al. (arXiv:1311.3589)

[10.1103/PhysRevD.89.092007, 10.1140/epjc/s10052-013-2469-8]
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Higgs boson width from offshell production
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Which Spin? Which Parity? Mixture?
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Higgs spin and parity – spin 1 and 2
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Higgs spin and parity – spin 0 

[Phys.Rev.Lett. 110 (2013) 081803, Phys.Rev. D89 (2014) 092007, CMS-PAS-HIG-14-014]
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Higgs spin and parity – spin 0
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Does It Couple to Particles as It Should?
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Higgs signatures entering combinations

ggF
VBF

VH

Example from Dag Gillberg (ICHEP2014)
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Signal strength – grouped by decay mode
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Signal strength – grouped by production mode
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Signal strength – couplings to bosons and fermions
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-framework for coupling measurements
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Couplings to vector bosons and fermions



27

Custodial symmetry
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Up vs Down type couplings to fermions
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New physics in loops – couplings 
g
 vs 

 γ

Z(H->inv.) included
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Generic model with SM width and loops

In the previous benchmark models specific aspects of the Higgs sector were tested by combining 
coupling
scale factors into a minimum number of parameters that are sensitive to the probed scenario. 
Within the
following generic models the couplings scale factors to W, Z, t, b and τ are treated independently, 
while
for the gg  H production, H  γγ decay and the total width Γ H either the SM particle content is→ →
assumed or no assumptions are made.
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Generic model with unconstrained width and loops

Not in CMS model

Not in CMS model
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Scaling of couplings vs. particle mass
[J. Ellis and  T. You, arXiv:1207.1693]
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Conclusions and Prospects
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Conclusions and Prospects
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