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EXPERIMENT

Abstract

The missing transverse energy (MET) is associated with production of particles that escape detection : neutrinos as well as a number of exotic particles predicted
by extensions of the Standard Model. Thus, MET is of crucial importance for a number of physics analyse. The reconstruction of MET is very sensitive to the
particle momentum measurements, detector malfunctions, particles impinging on poorly instrumented regions of the detector, beam-halo particles, and cosmic-ray
particles. Missing transverse energy resolution, which historically has played an important role in the W-boson discovery and the search for new phenomena at hadron
colliders, is closely related to the calorimeter jet energy response. MET is computed using fully calibrated electrons, muons, photons, hadronically decaying -leptons,
and jets reconstructed from calorimeter energy deposits and charged-particle tracks. These are combined with the soft hadronic activity measured by reconstructed
charged particle tracks not associated with the hard objects. A detailed description the missing transverse energy performance, including muon-jets overlap removal,
is studied in Z — pu events that is a source of clean final state with two energetic, isolated muons and no intrinsic missing transverse energy.
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Pileup dependancy

The pileup study shows no dependency of results on No correlation found between this result (new tun-
the pileup. ing values) and oldest one.
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Jets and soft activity are reconstructed by combin-
ing information from the calorimeter and the ID.

Verification for ttbar topology
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| R The same process used for Z — up events was applied on ttbar MC samples:

Integral _9.538e+06
s [ hmet_finalb1

Entries 9537776
— b2 Mean 47.61

Std Dev 28.22 T T
Integral _9.538e+06 jJ Op jJ OW
hmet_final tfi
Entries  4.051876e+07
H Mean 85.21 £ Me:

# of events

hmet_finalb2
Entries 9537776 met_final distribution

lllllllll Default_Reco_NonIntMET distribution

EEEEEEEE .051876e+07

Default_Reco_NonIntMET distribution hDefault_Reco_NonintMET met_final distribution

Mean 47.62
Std Dev 28.22
Integral 9.538e+06

an

— Def — Def

— b1
— b2

L1 l L
efault./.

"

900 7000

MET IGeVI
METfinalb1VsDef scan[ttbar] DefIntMETb1VsDef scan[ttbar]
hDefault_Reco_NonIntMET d «10° «10° c
Entries 9537776 = 1000F 860 < 1000 = 950 = 1000 —5H
[0 — [0) [0 [0
g | Mean 45.86 o} - o} 4001 0] o}
] : | Std Dev 28.34 5 900 S B m 5 o B - . _
3 Integral 9.538e+06 g - —300 i 800~ g ;8001 - 350
;5.: hDefault_Reco_NonIntMETb1 F 800 % C —{350! e 200 % C .
Entries 9537776 = - losg & 6001 . . = T 600 | ) =300
Mean 45.83 700 " - C gy — 3001 - : .
Std Dev 28.33 - . o - B — 250
— Lintegral 9.538e+06 6001 ) = = 200 400~ 2501 150 00
:  [hDefault_Reco_NonIntMETb2 - L. -
: | Entries 9537776 500 . - C 200
; C -, == 200(— 200
: Mean 45.84 - = . on . 150 200! N
. | Std Dev 28.33 400~ o " - B 100 - 150
. | Integral 9.538e+06 E L e - ol 150! ol=<
' 300g= | =t 100 - ' -
200~ - - 200 100 500 —200—
—- T - 500 B B
100 - I 500 - 500
~400— . - -400— - .
- = -~ - L]
0 IIIIII | 111 | 111 | 1111 | 1111 | 1111 | 111 | 111 O 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 0 0 -I | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 O
0 100 200 300 400 500 600 700 800 900 1000 —400  -200 0 200 400 600 800 1000 —400  -200 0 200 400 600 800 1000
metfinalDef[GeV] DefIntMETDef[GeV] metfinalDef[GeV] DefIntMETDef[GeV]

00

Conclusions

The obtained results of the overlap removal study improve the MET performance.
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To validate the resulting overlap removal tuning values, ttbar dense environment was investigated.
In addition, to Other Z — up MC samples (Sherpa and Powheg).

Results have been confirmed using Bootstrap statistical method.




