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My plan is to look for MSSM
H — 177in 2011-2012 data

T pairs are not the best tool to
look for SM Higgs boson, but
one of the strongest for MSSM

The 7 lepton has the largest S/N

ratio in some mass regions

CMS collaboration already
published the results from
2011 search

Before starting my hunt my
task is helping the
commissioning of the
identification algorithm and
measuring the efficiency
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My plan is to look for MSSM
H — 17in 2011-2012 data

T pairs are not the best tool to
look for SM Higgs boson, but CLs Limits (95% CL)
one of the strongest for MSSM i Soeerved |
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The 7 lepton has the largest S/N v LP 2011 N 1-0 Band
ratio in some mass regions 3 it
CMS collaboration already e
published the results from §
2011 search O
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Before starting my hunt my &
task is helping the :
commissioning of the 130

identification algorithm and
measuring the efficiency



Motivations
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Motivations
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Characteristics of tau decay

Tau is the heaviest (known) lepton
e Mass: 1.78 GeV
e CcT=387 pm

Electroweak decay, with neutrinos

It decays into other leptons (~17% p.,e)
It mainly decays into hadrons (usually m's)

Jets from tau decays are collimated due to large
boost.

Tau jets can be identified due to low detector activity
around decay products



Particle Flow (PF) is an algorithm that gives a,
complete description of the event

Links all the signals from different subdetectors

produces a list of particle candidate (e, ., v,
hadron )

Taus are built from PF objets
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Two main features:

e Decay Mode Finding:

» Builds all possible combinations within

(m, v, )

Signal particles&k—

Isolation cone

e (Chooses among them the most isolated

with compatible visible ma.ss
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With increasing instantaneous luminosity delivered by LHC we
started having more than an interaction per bunch crossing

In 2010 ~3 interactions, in 2011 (spring) ~6.
Without a vertex constraint pileup spoils isolation
We should see a decrease in efficiency and fake rates
MC simulation confirms this effect

CMS Work in progress
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Solutions

Introducing a vertex requirement to the signal/isolation charged
particles is not enough. We need a better vertex algorithm.

CMS Work in progress

—

Deterministic Annealing vertexing:
new algorithm the substitutes the

traditional vertex algorithm based
on gaps.

Solid line: “0ld” vertex
Dots: DA Vertex

Efficiency

Loose Iso

Tight Iso

AP correction:

derives from the amount pileup
tracks the neutral energy deposit
due to pileup.

(more about this in next slides)

# of Reco Vertices

The final goal: efficiency
independent from pileup
11



Recursive algorithm

Global x= with each track assigned to a vertex
Tracks assigned with a weight parameter [O,1 ]

e Soft assignment: all weights equal

e Hard assignment: all weights O, 1

Softness controlled by a parameter

Iteration by iteration prototype vertices are split / merged and the
temperature is decreased

position



A 3 correction

Vertex requirement improves isolation vs. charged
particles

No improvement for neutrals (no vertex)

AR correction starts computing the quantity of energy
present in the jet due to pileup tracks ( exploit vertex)

Infers the neutral energy deposit due to pileup scaling
the charged deposit by a constant factor (tunable)

Subtracts this deposit to the measured one

e Jet-by-jet basis
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Measuring Tau ID efficiency

Our aim is to prove that both simulations and
the algorithm are understood and under
control

Measuring the efficiency without
bias is the only way to go

Two methods:
o Z—1'1t /| Z— ' yield (not totally unbiased)
e Tag & probe

14
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Events rejected moved to sidebands

Signal region (C1) purified from W+dJets background requiring

Mi(pu+MET) < 40GeV

Good events are divided into “'au Passed” and “Tau Failed”

Signal bands + sidebands are
fitted simultaneously using
MC templates.

e Myis(ntjet) used for signal
region

e Mr(uw+tMET) for others

Sidebands used to constrain

the backgrounds (ABCD

Method)

N’TID passed

NTID passed T NTID failed
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Uncertainty’s source
Muon Momentum Scale

T-Jet Energy Scale
Track Reconstruction
Track Momentum Scale
Lead. Track P; Cut
Loose Isolation

Jet = 1,4 Fakes

Lead. Track Corr. Factor

Loose Iso. Corr. Factor

Fit (Statistical Uncertainty)
Total uncertainty

HPS Loose: (69.2*1.8)%
MC Scale factor: 1.003 £ 0.060

CMS Preliminary 2011 * Data

\'s =7 TeV, L = 879.6 pb BN Zy -t v
[ QcD
[ EWK Bagr.

Bl tt + jets

Tau ID passed
EPS 2011

100 120 140 160 180 200
M, / GeV

CMS Preliminary 2011 e Data

\s =7 TeV, L =879.6 pb EZy -t
I QcD
[ EWK Bgr.

Bl tt + jets

Tau ID failed
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The presence of pileup is a challenge for an isolation
based algorithm like the tau ID.

Commissioning of new tau identification for medium
pileup environment completed.

e Deterministic Annealing vertexing

e Delta Beta corrections

Efficiency of tau identification measured with 6% of
total uncertainty

Final goal: Heavy neutral higgs to tau tau search
with 2011-12 data

18
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e Developed by CDF

e Rejects events where the MET is not
collinear with the tau jet (W + jets)
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Loose DBSumPtCorr w.r.t. all taus

Loose DBSumPtCorr w.r.t. all taus
1

1

offset 0.2781+ 0.0008333 offset 0.01838 = 8.266e-05

slope -0.003598 = 0.0001123 slope -0.0003104 = 1.099e-05

Fake Rate

-y
.
N

Medium DBSumPtCorr w.r.t. all taus
1

offset 0.219 = 0.0007778 offset 0.009861+ 6.375e-05

slope -0.001048 = 0.0001056 slope 4.76e-05 = 8.746e-06
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Tight DBSumPtCorr w.r.t. all taus

1
offset 0.1623 = 0.0007061 offset  0.005222 + 4.914e-05

slope 0.0009783 = 9.701e-05

Fake Rate

slope 0.0001793 = 6.959¢-06




CMS Work in progress
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