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A famous sentence says:

@ "If You Can't Explain It To Your

Grandmother....."
» .. then you haven't understood it."
would rather say:
@ "If You Can’t Explain It in 5 minutes....." 5
» !"... then you haven't understood it."

minutes
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Introduction

@ Tau leptons are an important probe for new physics

@ The largest sources of tau leptons at the LHC comes from Z — 77
and W — tv; production

e W — tv; production has a cross section which is an order of
magnitude larger than Z — 77 but requires a good understanding of
the reconstruction of hadronic taus and missing transverse energy

()
e W — tv; is the main background for charged Higgs boson searches
in the Tp,q final state

e W — tv; production has been studied with 18 pb~! of pp data at 7
TeV with the CMS detector

e
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Events Selection (A needle in a hayStack!)
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Amount of QCD from data (ABCD Method)

—— ( QCD is the main background ]

535 <35

After applying all cuts except E;-”"‘s and RyT,
divide their phase space to 4 regions.|f:

o
w|o

Ryr> 065
P35

@ In Region B,C and D, QCD dominates
in data (left bottom)

@ Low correlation between E;-’”'SS and
Ryt (in backup)

Number of QCD is A = B*D/C ]

H i At the end:
i §"”" @ Number of signal events : 174+3
: . @ Number of electroweak BG : 46 £2
R S @ Number of QCD events : 1094+6
(Fraa ') G0 (e ™) [Ge) .
e o en @ Number of selected events in data: 372

Errors are statistical only, we have not yet as-
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Shape of QCD from data

@ To get Mr(7, E}""SS) shape of QCD, loosen cuts on RyT and isolation in data.

@ The shape does not change alot with different selection criteria.

@ we use Ry > 0.3 and looser isolation. (at this point, QCD is still dominant.)
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Transverse Mass
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@ QCD is the main background and its shape is obtained from data and normalized
to the yield from ABCD method.

@ EWK backgrounds are from simulation.

@ Very clean signal obtained on top of the QCD and EWK backgrounds.
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Wtanu candidate with a 3 prong hadronic tau

CMS Exporimant at LHC, CERN

CERl
CM‘S Data recorded. Fri Oct 20 08:32.08 2010 EEST
RurEvent: 149291 / 606116830
Lumi coction 678
ing 151238006 / 1366

Thad (3 prong):
py =33 GeV
n=-1.45
m,.. = 0.87 GeV pyllead. track)- 23 GeV
vis . N
E; miss= 43 GeV
my(t,u) =73 GeV
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Summary

@ We have observed a significant  _ 44
. . . > E CMS Preliminary
signal for W — tv; in the final § 90 L=18.4pb"
. . 80 i s=7TeV
state with a hadronic tau and 2 - :
. . [7] E i
missing transverse energy using € 60 |
18 pb~! of CMS data. @ o
. E "
@ The main background comes 30 .
.. . E BLo |
from QCD multi jet production fg §i§§z§z§°
. = 2 -
and the yield and shape have % L < "
0 60 80 100 120 140 160 180 200

been estimated from data. My{ty0 E™) [GeV]
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BackUp
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Correlation between R,y and gmiss
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e Each plot shows low correlation between Ryr and Efiss

~
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Hadron Plus Strip Algorithm

[0) Strip Build all possible taus
) that have a ‘tau-like’'multiplicity
Strip Y from the seed jet
Y iy
< T
v tau that is ‘most isolated’
—__J with compatible myi
0.05 is the final tau candidate
n associated to the seed jet

Abdollah Mohammadi (IPM & Shiraz U) Moriond Conference 2011 12 /13



Abdollah Mo

Wtanu candidate with a 1 prong hadronic tau

CMS Experiment at LHG, CERN
C Dz recorded Fri Oct 20 09.37.20 2010 EEST
RunEvent: 149281 /754787379
. Lum section: T
Orbi/Crossing: 195362708 /1

Thaa (1 prong, 110):
py=33GeV
n=-025

prllead. track)= 21 GeV
m,;,, = 0.87 GeV

E; miss= 57 GeV
EM-fraction = 0.38
m(t,u) = 88 GeV
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	QCD BG Estimation 

