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● experimental collaborations are already testing the coupling structure 
of the new particle

● scaling factors κ parametrize deviations from the SM Higgs couplings
(follows the interim recommendations from the LHC Higgs XS WG)

Why should we do fits?

but:
● we want to combine the information 

from ATLAS, CMS and Tevatron

● we want to study the implications 
on various BSM models,
use different parametrizations

→ fits from theorists are necessary 
→ to fully exploit the LHC Higgs results
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Starting a fit

● most simple fit: χ²

●

● but what exactly should we take from the experimental papers?
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One example: ATLAS H→γγ

What do we have in the conf note? [ATLAS-CONF-2013-012]
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One example: ATLAS H→γγ

What do we have in the conf note? [ATLAS-CONF-2013-012]

...but this is the combination of several
sub-categories with different sensitivity
to the various production mechanism

and New Physics modifies both production
and decay of the Higgs!
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One example: ATLAS H→γγ

Ok, so let's have a look at the 14 sub-categories! [ATLAS-CONF-2013-012]
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One example: ATLAS H→γγ

Ok, so let's have a look at the 14 sub-categories! [ATLAS-CONF-2013-012]
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…but what about the correlations 
between sub-channels? (not given by 
the experiments)
 

can we safely neglect them?
probably not...
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One example: ATLAS H→γγ

Hmm... is there anything else in this conf note? [ATLAS-CONF-2013-012]
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correlation: -0.27
(-0.50 in CMS H→γγ)
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One example: ATLAS H→γγ

I want to use this one!
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But we only have contours...

simplest option: fit Gaussian 
measurements from one contour

is it a good approximation?
maybe...

[ATLAS-CONF-2013-012]
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One example: ATLAS H→γγ

I want to use this one!
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But we only have contours...

simplest option: fit Gaussian 
measurements from one contour

is it a good approximation?
maybe...
or maybe not

[ATLAS-CONF-2013-014]
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The Higgs mass

● we would like to treat the Higgs mass as a nuisance parameter in our fit

● a priori important for the two high resolution channels (H→ZZ and H→γγ)

●  we would like to combine this information with the previous one... 
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ZZ
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My conclusion

● (μ
ggF+ttH

, μ
VBF+VH

) plots are very useful and should be generalized

The 2D likelihood in addition to the 68% and 95% CL contours
would be valuable in order to get rid of the Gaussian approximation

● However...
● not suitable to test custodial symmetry
● not appropriate once ttH measurements become precise
● it is for a fixed Higgs mass

● note: also e.g. VH→bb results could be presented in the plane (μ
WH

, μ
ZH

)

● Our theorist dream would be to have the full likelihood in the 6D plane
(m

H
 , μ

ggF 
, μ

ttH 
, μ

VBF
 , μ

WH
 ,

 
μ

ZH
) for each channel
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