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A bit of context

* SM contains only one Higgs boson - the H(125) needs
to be CP-even in the model

* The H — ZZ coupling is possible at tree level only for a
CP-even state

* CP measurement in the bosonic decays has ruled out
the possibility of a pure CP-odd state

* However this does not exclude the possibility of CP-
mixing
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- CP properties
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A bit of context

of H(125) have been studied in bosonic
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* constraints on anomalous HVV couplings
— additional information on Higgs CP

- although hypothesis of pure pseudoscalar state is ruled
out, the H(125) state could be a mixture of CP-even and
CP-odd states (with small pseudoscalar component)
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* CP-mixing could show up in the H- 1 T coupling at the
leading order:

— L=— ”‘1]17 (cos¢p . TT+sind,. Tiyst)h

- The SM prediction corresponds to taking ¢.=0

 To measure ¢.we need to look at the spin correlation:

m— and 7w are
preferably antiparallel preferably parallel
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* To access the spin
correlation we need to
measure the angle
between the 1 decay planes

* Measurement in the Higgs
rest frame Is not feasible
since we don’t measure
neutrinos

Higgs rest frame
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@ CP measurement In

* The measurement for the
acoplanarity angle is done in
the ZMF of the charged 1t

* For decays in one 1t* the
choice is to use the IP
vectors to identify the decay
planes

* When 11%s are present they
can be used instead of the IP
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IP method and results

Boost n* = (0, A*) into ZMF of 1* Decay mode 1: T - T*
Decay mode 2: T - 10

Use transverse components with
respect to the pi momenta in that
frame: n’| ~

arbitrary units
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Results using 1%s

Decay mode 1: T - 1"+ T°
Decay mode 2: T - TO+ T

Liss o= _I_-l—_|_

The 11©° momenta is boosted in the
ZMF of the charged 1.

The acoplanarity angle is calculated
S A In a similar way.
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Mixed cases

s g Compact Muon Solenoid

Decay mode 1: T — T + T Decay mode 1:
Decay mode 2: T — TU Decay mode 2:
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Decay mode 1: T — p* Decaymode 1l: T - y°
Decay mode 2: T - U Decay mode 2: T — T+ T°
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Decay mode 1: T — e
Decay mode 2: T — TU

Decay mode 1: T - e*
Decay mode 2: T — T + T1°
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Decay mode 1: T - charged prong Decaymode 1: T - 1T
Decay mode 2: T - charged prong Decay mode 2: T - charged prong
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