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J Higgs at the LHC

¥ One of the goals of the LHC physics program is to
unravel the origin of Electroweak symmetry breaking:
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¥ Breakthrough: Discovery by CMS and
ATLAS of a new boson
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¥ With the full Run 1 data (~30/fb) the experiments
can test the compatibility of the new boson with
the prevailing theory: Standard model Higgs boson
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2 standard Model Higgs
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) Mass Measurement

Combining channels For Mass Measurement
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MODEL DEPENDENT MEASUREMENT
All productions and BR are
constrained to the SM predictions.
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") Combined Slgnal Strengths

Vs=7TeV,L%5.1fb" Vs=8TeV, L%19.6 fb™*
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Production Modes
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J Coupling Scale Factors

Tree level amplitudes: Loop level for ™
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) SM Compatibility Tests

Custodial symmetry: Wiz coupling to Higgs: gZ/gw '1
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SUMMARY: Couplings and Total Width
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) Spin Hypothesis Test

¥ Test Spin 0* SM Higgs Hypothesis vs a Spin 2*m hypothesis.

¥ Spin 2*m use graviton model simulation produced via gluon fusion

and quark-antiquark (giving different polarization)
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Combined Spin Tests

1 . use angle between the photons in the collins-soper frame: Spin
Il CS frame: 0* the angular distribution is isotropic as opposed to spin 2
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9 New Studies

Use high signal yield mode: H& ™ to probe kinematic properties of production/decay:.
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5 Conclusion

¥ How compatible is the new boson with the Standard Model?

¥ Measured properties all compatible with the SM Higgs:

¥ Combined signal strengths across all decay modes and also for the different
production modes are compatible with SM production

¥ Couplings do not deviate from the SM predictions. Custodial symmetry is preserved
¥ Data is consistent with 0" spin hypothesis
¥ No strong sign of %eswm

¥ Starting to probe differential signal strengths and directly search for new physics
(Flavor Changing Neutral Current)

¥ All of the above measurements will be much more precise at 14TeV with more data
and also smaller theoretical uncertainties

¥ REFERENCE: HIG-13-005, ATLAS-CONF-034,CMS Public Note 2013/002,
ATLAS-2013-072, ATLAS-2013-081

¥ PUBLIC TWIKI: CMS https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIG
ATLAS https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HiggsPublicResults
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Test Statistic
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Here there are two hypotheses variables included in the likelihood: mass,
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14TEV PROJECTIONS

¥ Based on SNOWMASS studies:

¥ Extrapolate from current dataset to 300/fb (3000/fb) at 14TeV with
the present level of detector performance

¥ 2 Scenarios for projected uncertainties:

¥ SCENARIO 1: all systematic uncertainties are left unchanged

¥ SCENARIO 2: Theoretical uncertainties scale by 1/2 and other
systematic uncertainties scale by 1/sqrt(Luminosity) (more
optimistic scenario)
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Higgs Doublets
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SPIN In CS Frame
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Differential Mu
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