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> Tau decays overview UF

What CMS can do:

Standard e/u
reconstruction
for leptonic

0 : prompt

decays decay to yy

7 main T decay modes
h* . charged are reconstructed = 96.7%
pion/kaon

by T. Mdller
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CMS

Particle Flow

Hadronization

Analysis
P

A

rites : : Detector
adron : A

charged
hadrons

Electron, muon, tau,
jet, & photon candidates

Particle Flow

UF
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HCAL

Particle Flow
Candidates

» Reconstruct physics objects combining sub-detectors information

» Reconstruct and identify 5 classes of particles:

Electrons
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Muons

* Photons
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Charged/Neutral hadrons
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"> Hadron Plus Strips Algorithm (HPS) UF

CMS TAU-16/003

Seeds from particle-flow jet constituents
(previous slide)
et h¥, Y, ho, u
* Good charged hadron: pr > 1.5 GeV
* Compatibility of tracks with the nearest
primary vertex

e* and e bent
in opposite directions
spread apart

conversion in
tracker material
e‘e” pair

prompt EM
decay

Neutral pions promptly decay to yy

dz<0.2
* Reconstruction from conversions, bremsstrahlung
. et y with pr >1 GeV clustered into calorimeter
strips with a dynamic size depending on p7 of the R
strip and e¥, y ¢ Run2
'/'_ variable strip size
» T, Candidate Requirements o HERtonale Py
* Tracks and strips are within dynamic size Signal Cone T
* Charge of the candidate +1 @
* Mass of 7, candidate consistent with intermediate T i
resonance: p, a, e+'§ Run1
fixed strip size
In case of more than one candidate within a jet
the one with highest pr is given a preference —_— "
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Hadron Plus Strips UF
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* Reconstructed t; candidates with defined decay
mode

CMS Preliminary 2017,41.4 b7 (13 TeV)
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/| Discrimination against Jets UF

Signatures of a T lepton decay:

» lIsolation in the detector
h* ‘ Low hadronic activity in the vicinity
R of tdecay products

I1SO

hj:

» Relatively long lifetime
Displaced tracks and decay vertex
(for three-prongs decay category)

» Small mass
‘ Low particle miltuplicity

MVA based discriminator: CMS Simulation

1

T,
Jets

* Charge/neutral isolation
* Lifetime (flightlenght,
impact parameters)
W * Particle multiplicity
* HPS strips information
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Relative yield / bin
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by T. Miiller -1
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CMS

7, identification efficiency

|dentification efficiency from Z— 17 MC

E =

|dentification Performance in MC UF

CMS Simulation (13 TeV)
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Misidentification probability

p:
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CMS TAU-16/003
(13 TeV)
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CMS Simulation

QCD multijet
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Fake-rate from QCD multijet MC

generated q/g jet & reconstructed 7y,

generated 75,
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Tau Energy Scale UF
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CMS TAU-16/003

* Tau energy scale ‘ correction factor to t; four-momentum

Measure correction to MC by fitting mass templates to data

[ ]
‘ Visible p — t; for t;, decays separately
+.0 +pFpt :
‘ T, mass for h*m”v and h*h™h*v categories
1 0,
‘ Total correction at 1% level
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| Tag&Probe to measure the identification efficiency in data

e Using Drell-Yan process Z/y — tt = ut, + neutrinos
* Tag event with a good muon

* Probe 1j, candidateto PASS and FAIL the identification

,13 TeV)

CMS TAU-16/003

x10°CMS 35.91f

35.9 b (2016, 13 TeV)
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e Simultaneous fit of signal + background to data in both categories

> =
-ng 1.00F% e g ... . ..... Wi $nnan 4 B 1.00 Tn,a,,a‘n,.‘.u,,
@) O '

Similar measurement in tt and off-shell W — tv tau sources to cover
large range of pr

Data/MC scale factor uncertaintiy ranges between =~ 1 — 7 %
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CMS

Application in Physics Analysis
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| Observation of SM Higgs decay to T pair UF
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35.9fb" (13 TeV)
—

35.9 fb' (13 TeV)
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» Analysis of 2016 data at 13 TeV
+0.27

> Best fit of the signal strength (combined categories): 1.09 55¢
» Data in agreement with 125 GeV Higgs signal

Best fit 1 = G/GSM
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Searches for Heavy Bosons (W'/Z’
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EXO-16-008
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Events

Ratio

. 4 Spin analysis UF
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CMS Preliminary

2015, 2.3 fb' (13TeV)
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Test the EWK structure of the neutral
weak Tt couplings analysing T spin.
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charge-neutral energy asymmetry (P.) is sensitive to the effective weak

Polarization asymmetry:
N(qE/%Z/ﬁ/%TETf) —N(qc_]—>Z/v—>TL_T;')

P’T - — — — —
(Pr) N(qq%Z/A/%TRTZ’)+N(qq—>Z/'y—>TLT$)

. .« . . e
Charge-neutral energy asymmetry in the decay mixing angle sin? HTff
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Conclusions

CMS public results

e Robust Hadron Plus

Strips algorithm for T | ous
identification g e
» | MSSM H->tt
* Excellent description o
of the detector %
:g" -;L;ja,ta SRR
e Successfully exploited Fo o
. . % SN\ Bkg.’tgg:r?;,s,;n
in numerous physics Pttt
analyses
mia | Ge\;; 15
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