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_ Outline

ECAL
Detection of the H — 7y decay enhanced by the good energy resolution
Fast scintillation timescale of PBW0O4: >80% of the light emitted in about 25 ns

~7

G

Search for exotic physics
. ] ; —> g '___,__-r )4
with long-lived particles £ .

/’ ”
arXiv:1212.1 1

Time of flight measurement

\ |dentification of the primary ”
vertex in events with low track—>
multiplicity (e.g. H — v~ ) |

© O 9

. Time development of

: —> Photon ldentification —> ‘l
electromagnetic shower ;,

Livia Soffi IFAE, Cagliari 04.04.2013 2


http://arxiv.org/abs/1212.1838
http://arxiv.org/abs/1212.1838

ECAL Time Measurement
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_ECAL Time Measurement
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Time development of a shower
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Single shower - development from the impact point (seed) to the
peripherical crystals

Multiple showers - not compatible with a single photon - energy
deposits almost synchronous
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‘Signal and Background Discrimination
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‘Signal and Background Discrimination

Y;tal i-oa»Time of the single xtal in the cluster

T .., —Time of thelseediof'thecluster

\)

Study of AT =T _,.-T.

xtal i seed

vs the distance along n and ¢

» Photons
* Jets

;

N IIlIIIIIIlIIII|IIII|IIII|III]|I

——
T,
+

Effske ~ 0.3

Background Rejection

.-"'..

a, =0.0702 = 0.0019
b, =-0.0561+ 0.0025

T

¢, =0.1103 £ 0.0028

R

I | | I | I | I I I | |

05 1
Signal Efficiency

>
=

Livia Soffi IFAE, Cagliari 04.04.201 3



Vertex ldentification

Exploit the geometrical relationship between V; and the Time of flight
Measured time affected by WHERE and WHEN the collision occurs
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Vertex ldentification

Exploit the geometrical relationship between V; and the Time of flight of th
Measured time affected by WHERE and WHEN the collision occurs
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Vertex Resolution

Exploit events with High-Pt photons and Jets

Resolution of V;ecaL defined assuming the position given by the tracker (Vzuk) as true
value of the interaction point
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First search using ECAL Time

/aerv :1212.1838v1

SearCh for long-lived particles within the GMSB model
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Search for long-lived particles within the GMSB model

'No excess observed
Best existing limit on

long-lived neutralino
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Conclusion

sFast scintillation timescale of PBWO4 allows precise time measurement with

CMS ECAL.

* Time of flight and time development of electromagnetic showers can be exploited

In physics analysis.

* First CMS publication that exploits
time from the ECAL set the best existing
limit on long lived neutralinos in the SUSY

model.
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Outline INF/N-)

MC Sample:

Data Sample:

GMSB Lambda-100 CTau-1 7TeV pythiab cff/Summer11*
GMSB Lambda-120 CTau-1 7TeV pythiab cff/Summer11*
GMSB Lambda-140 CTau-1 7TeV pythia6 cff/Summer11*
GMSB Lambda-160 CTau-1 7TeV pythiab cff/Summer11*
GMSB Lambda-180 CTau-1 7TeV pythiab cff/Summer11*

492.6 pb—1: /Photon/Run2011A PromptReco-v4/AOD
182.5 pb—1: /Photon/Run2011A 05Aug2011-v1/AOD
354.7 pb—1: /Photon/Run2011A PromptReco-v6/AOD
1382.7 pb—1: /Photon/Run201 PromptReco-v1/AOD
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Study of timing reconstruction with photons Search for long-lived particles in events with photons and

missing energy in proton-proton collisions at /s = 7 TeV
The CMS Collaboration

The CMS Collaboration

Abstract

The CMS electromagnetic calorimeter timing system can be used in searches for new ‘
physics events with long-lived particles decaying into high energy off time photons, Abstract
electrons or jets. It will be useful also to reject cosmic ray and beam halo backgrounds. ‘
The goal of this analysis is to study the performance of the ECAL time reconstruction.
First of all, the behavior of the time is investigated in terms of biases and resolution, Results are presented from a search for long-lived neutralinos decaying into a photon
after comparing collision data with Monte Carlo simulation. Secondly, the time corre- ‘ and an invisible particle, a signature associated with gauge-mediated supersymme-
lation among different crystals belonging to the same photon shower is investigated try breaking in supersymmetric models. The analysis is based on a 4.9 fb ! sam- Il
with the aim of exploiting the difference between photon showers and calorimetric ple of proton-proton collisions at \/; = 7TeV, collected with the CMS detector at
deposits due to jets. Finally, constraints on the position of the primary interaction the LHC. The missing transverse energy and the time of arrival of the photon at the

are obtanpeﬁ by explqnmg, the time measurement of. two high momentum photons. electromagnetic calorimeter are used to search for an excess of events over the ex-
This feasibility study is to check if the time information can offer additional handles

to determine the primary vertex in events with small tracker activity, like H — oy | pect%‘d hackground. Ne %ignificant excess is obserycd, sod lowm.‘ Nanlis &t (e 9.5 o
events. : ’ I 6 confidence level are obtained on the mass of the lightest neutralino, m > 220GeV

(for ct < 500 mmy}), as well as on the proper decay length of the lightest neutralino,
c7 > 6000 mm (for m < 150GeV).
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Electromagnetic Shower A

Matched Photons AR(Yreco,Ygen)<0.1 with pT > 30 GeV/c and Inl < 1.4
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_ECAL Time Measurement

—y
N
IIT

A
l I

@ Amplitude
: .

e §
IY’II' I |

:>E Photodectors
* |FE electronics

o
——

E:Utal X AO
' Ta:tal X TO

Time resolution
@TestBeam

N #
—> a(tl—tg):Aff/a D V20

Aerr = AlAz/\/A% + A3

10
Ein EB [GeV]I

10% ]
Ein EE [GeV] |

o(ty-t,) [ns]

CMS 2008 |

7 3 oft;t) = —@\2T
Exta > 3 GeV (barrel) SR
—> | Oxtali<1 NS

C =0.020 = 0.004 ns

Exta >10 GeV (endcap) ‘ | =173 1

Lo

10
Livia Soffi IFAE, Cagliari 04.04.201 3




CMS

cristalli di PbWO,
* 61200 nel barrel
* 7324 in ogni endcap

parameter value

density  8.28 g/cm?®

X 0.89 cm
Ry 2.2 cm

faccia
frontale
[cm?]

lunghezza
[cm]

22x22

23
(25.8X,)
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22
(24.7X,)

O(E)

G—)@C
\/_

* S: termine stocastico
* N: termine di noise
* C: costante

IFAE, Cagliari 04.04.201 3

o(E)/E (%)

LR | L LB LB T 177 T 17T T 1 ¢ ] 7
| | | | | | |

S=2.8 (%) (GeV):
N=0.12 (GeV)
C=0.3 (%)

L l 'l 1 'l il l L 'l ] 'l

11111

oO

100 150

200 250

E (GeV)

20



(GMSB ANALYSIS
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TSIG In DATA and MC
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'VZ In DATA
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dentification performance
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