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Rate measurements current state
of the art to characterize the Higgs.
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Study h — 4e/4p/2e2u:

Each event is characterized by five different variables.

Compare to h — v.
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Distributions encode

Information about tensor

structure.
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Kinematic distributions can reveal more than just
rates measurements can.

Put this to use with loop processes.
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Kinematic distributions can reveal more than just
rates measurements can.

Put this to use with loop processes.
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Start with just top, keep all other couplings fixed.

Can probe CP nature of top Yukawa coupling.
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Depend on knowing Higgs coupling to first generation.
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Measurement gets
better with more
events.

Better sensitivity
to pseudo-scalar
coupling.

Need large number
of events.
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CMS cuts optimized
for discovery:

M, >40, Mo > 12, Myp >4

Want to gain sensitivity
to NLO effects.
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CMS cuts optimized
for discovery:

My > 40, Mo > 12, My > 4

Modified “Relaxed - Y”
Mgy > 4,

M (OSSF) € (8.8,10.8)

S/B gets worse, but
sensitivity improves.
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800 events ~ 300 fb' = | —
sl T Golden channel (Relaxed - Y, Signal-only)
. —— Golden channel (Relaxed - Y)
o _ - &= Golden channel (CMS - tight)
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8,000 events ~ >
3,000 fbT

Better constraint.

If there iIs anomaly,
will help characterize.
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20,000 events ~ > F / N
- —— Golden channel (Relaxed - Y, Signal-only)
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Can measure
deviations from
custodial symmetry.

Can rule out \yy = —1
at LHC.
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Searching for loop effects much
more model independent.

Independent of decay, do not have to carry color.
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 Kinematic distributionsin h — 4¢ can provide
iInformation that is independent from and
complimentary to rate measurements.

e NLO contributions make this channel
sensitive to large Higgs couplings.

e Can measure CP violation or modified
values in top Yukawa coupling.

e Use to place model-independent bounds
(or discover) deviations from SM prediction.






o 115 GeV < My, < 135 GeV

e pr > (20,10,5,5) GeV for lepton pp ordering,

o |10y < 2.4 for the lepton rapidity,
o My, >4 GeV, MM(OSSF) §é (8.8, 10.8) GeV,

L p(tth) p(h = v7) p(h — Z7)
Current | 2.8+£1.0 [5] |1.14 +0.25 [103] NA

300 fb~' [1.0 £ 0.55 [105]| 1.0 4 0.1 [104] [1.0 % 0.6 [106]
3000 fb~|1.0 & 0.18 [105]| 1.0 & 0.05 [104] |1.0 £ 0.2 [106]

p(tth) ~ y7 +0.42 57
w(h = yy) ~ (1.28 — 0.28 y;)° + (0.43 ;)
w(h = Z~) ~ (1.06 — 0.06 y;)* + (0.09 )2,



VIA | KIA MENT V 1UL

For a given h — 4/ event, can compute probability of
that even given underlying theory.
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Fora given h — 4/ event, can compute probability of
that even given underlying theory.
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Phase space Underlying
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VIA | KIA MENT V 1UL

For a given h — 4/ event, can compute probability of
that even given underlying theory.

s IM(9))?
P HTVIIE

For N events, can compute likelihood for different
underlying theories.

L(a;) = H P(¢; |ai)

7=1



