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Motivation

Unraveling properties of the new boson h of my ~ 125 GeV
couplings spin parity CcPpP J
e LHC data = JF = 0%
h— 27 g

o CP-odd component not yet excluded
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Strategies

o Studies in the production mode of the Higgs boson

o Studies in the decay mode of the Higgs boson
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Production mode studies

Claudia Pistone (RWTH) P studies 28.11.2017 4 /15



Higgs production via gluon-gluon fusion

Lhrs = g5 (cosafff + sinoszz'%f) h
CP-even CP-odd
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Higgs production via gluon-gluon fusion

Lpgq = cos afThGa G*M + sin af8 hGWGWpaG“””

CP-even component CP-odd component
ap =0 CP-even
ap=1 CP-odd
0<ay <% CP violation
g
t
7 N i h
t
g
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Higgs production via gluon-gluon fusion

Lpgq = cos af%thyGa’“’ +sinoy— 8 hGWew,ng“ po

CP-even component CP-odd component
g e Opposite hemisphere:
Yi =Yj1 = ~Yj2
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Distribution of the observable for signal samples
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Distribution of the observable for signal samples

«10° MC samples  work in progress
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Sensitivity

. Test statistic with Asimov datasets
o SM H — 77 selection: ~ CMS-HIG-16-013 (L = 3591
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Decay mode studies
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Methods of reconstructing ¢gp

impact parameter (IP) method p-decay plane method
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Methods of reconstructing ¢gp

combined method
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p-decay plane method

generator level reconstruction level
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Combined method
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Test statistic with Asimov datasets
(L = 359fb71)

e SM H — 771 selection: work in progress
T 35.9 b (2016, 13 TeV)
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Summary

@ Production mode strategy

o Possibility to set limits in the near future

@ Decay mode strategy

o Less sensitivity

o Best with p-decay plane and combined
methods

e Attempts to improve sensitivity of the IP
method (e.g. primary vertex refitting)

o Expected improvements of the IP method
with new pixel detector

@ Tools and analysis ready to be used in data

> studi
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Thanks for your attention!
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Backup slides




CMS detector

— solenoid

return yoke

muon chamber

pixel tracker

strip tracker
ECAL
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I[P method

e Momenta and IP vectors of the 7
daughters

@ Boost into the ZMF of the 7 daughters

&

@ Reconstruction of o¢p

Crucial points for the analysis

@ Reconstruction of the primary vertex

@ Reconstruction of the impact parameter vector
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PV refitting

Track collection

Remove 7
products tracks

Fit new track
collection
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Transverse impact parameter dy

linear scale log scale
work in progress pr ch. work in progress pm ch.
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Impact parameter ve reconstruction

LAB frame
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I[P method
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