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Motivation

» Calorimeter regions may fail.

- Can we use tracks to identify jets there?
- Can we then estimate their energy?
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Outline

* The 2 damage scenarios studied

* Finding track jets
» Estimating true momentum
« Missing E_

 Summary
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The 2 damage scenarios studied 9
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Part 1/3

Using tracks to, find where jets are.

«Efficiency = matched truth jets / truth jets

(AR<0.2)

Purity = matched ,._,, reco jets / reco jets

«Angular resolution : AR

(truth-reco)



The track clustering algorithm 9
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 Method : Seeded Cone algorithm (R=0.4).
Tracks are used only once and then removed.

« Use only tracks with = 4 silicon hits.
 Seed tracks must have p. > 1 GeV.

 Same vertex is required to cluster tracks together.

* Finally, a track jet is kept if
tracks 23 and 2p. 295 GeV.
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Efficiency of Track jets vs Calo jets
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Efficiency drops at |n| near 2.5, where tracks

1 start escaping out of Inner Detector coverage.

* Calo jets = H1 topocluster Cone R=0.4 jets

Truth jet ¢
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Purity of Track jets vs Calo jets
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Angular resolution
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Track jets point closer to truth jets than
calorimeter jets do. Better angular resolution.
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@ Angular resolution
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Track jets offer better angular resolution.
The damage makes angular resolution of Calo jets even worse.
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Purity of Track jets vs Calo jets 9
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@ Angular resolution

B
BB Track jets

— Calo jets

IS R
BB Track jets

— Calo jets

probability
probability
o
)
&)

o
o
K
o
o
K

0.03 0.03

Healthy detector Damaged LAr

0.02 0.02

0.01 0.01

I

T — ! _L | - Sl & L o d
% 002 0.04 006 008 0.1 0.12 0.14 0.16 0.18 0.2 % 002 0.04 006 008 0.1 0.12 0.14 0.16 0.18 0.2
AR of nearest matching truth jet AR of nearest matching truth jet

Track jets offer better angular resolution.
The damage is small, so it doesn't affect Calo jets much.

(Small damage — Small effect)
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Part 2/-3

Estimation of truedqnomentum of Track jets.

Attention: We use only tracks to identify Track jets, but to
estimate their energy we exploit also any surviving calorimeter

energy. So, we call our jets “Track jets”, but their energy is not
estimated only from tracks.




Y Calibration curves for the LAr LVPS%#
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1) Calorimeter energy gives us a true p estimate.
2) Tracks' total p gives us another estimate.

We average the two estimates (weighted).
Unless calorimeter damage is very severe,
calorimeter energy influences the average more
than tracks' p.

(No analytic function is fit. We use the TProfile
as shown here, and connect the crosses with

straight Iines.)
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How accurate and precise is this?
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Calibration curves for LBC13
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Events
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The effect of detector resolution
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Missing E_ correction using Track jets

nx"“%
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- |deally, MET = - 2p_ in the event.

« From 2p._we subtract the p_ of untrustworthy Calo jets

from the damaged region, and then add in their place
the p. or the nearest Track jet.

 Of course this is a coarse correction, unlike the cell-
by-cell corrections found in MET RefFinal. But

- (1) it's easy to apply, and
- (2) it actually doesn't make things worse!! @)
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Summary/Conclusion

We used tracks to find jets, and tracks+calorimeter to
estimate their energy. The same can be repeated for any
real damage, using Monte Carlo.

Track jets are about as efficient and pure as Calorimeter
jets, and offer superior angular resolution. In case of
serious calorimeter damage, Calorimeter jets can
deteriorate to be much less efficient than Track jets.

Our simple calibration scheme removes the 50% bias
introduced by a large LAr failure, and greatly improves
energy resolution at high momentum.

We demonstrated the effect of damage on MET, and made
a correction using Track jets. A simple substitution of
some Calorimeter jets with Track jets removes part of the
fake MET.
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