Jet/MET Comissioning

Ulla Blumenschein

e Impact of noise on Jet/MET reconstruction
e MET and bad channels

e High-energy muons

e Jet/METCleanup cuts
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Introduction Jet/MET comissioning

Motivation:
e Global calorimeter comissioning, long-term stability
e Check detector simulation
e Test jet/MET performance
e Develop methods to reject cosmic background

Platforms:
e Jet/MET data preparation meeting
http.//indico.cern.ch/categoryDisplay.py?categld=492
e Calorimeter performance meetings:
http.//indico.cern.ch/conferenceDisplay.py?confld=47495
e Tile data preparation meeting
http.//indico.cern.ch/categoryDisplay.py?categld=1633

Data:

e Single beam runs and selected cosmic runs:
https://twiki.cern.ch/twiki/bin/view/Atlas/InterestingRuns

e Dec 2008 reprocessing, athena 14.5.0.5: ESDs, DPDs
(Second reprocessing with 14.5.2.4 ongoing)

Trigger:
e RNDM: noise
e | 1Calo: Showering high-energy muons, noise

Jet and MET studies are related. Most issues have an impact on both MET and Jets
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Calorimeter analysis with recent reco versions

(O 0Old Reprocessing

In the previous years cosmics data analysis has O Old Reproc. with offline correction
contributed heavily to the discovery of features, ® New Reprocessing
e.g. bad channels, noise bursts, --- expectation

bad of noise in MC ...

- Not part of this presentation - .
MET_Base algorithm used

(All cells with|E|>20 used in the
Reprocessing of cosmics data in dec2008

(Athena 14.5.2). calculztion)
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D. Varauchas, E. Petit

Overall performance in noise events

e MET performance improved
e MET Topo has better noise supression
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* MET_Base: Cells with |E|>20 used
B MET_Topo: Cells in Topo used
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Remaining noise issues: LArg presampler noise

Fluctuations in EM presampler create fake MET E. Petit:
— METtopo: (4/2/0) METbase: (Cells >20) Study of events from
remove clusters seeded in PS remove cells in PS RNDM trigger
METtopo METbase Example: run 91639
o ': 0 ::'a;:::: 10° | . isr:::r::;dd
- o Jets and MET
ol " Studies are
: i b complementary
| ﬁ%ﬁ’ﬁﬁﬁﬁ. AR ! Wi

= ) 1 I N T ) O R AP AR S A
0 5 1M 15 20 25 30 5 40 i“45 50 2630 35 40 545 50
EP™* (GeV)

After presampler corrections:

Additional jets created,
Good agreement of MET with MC
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Remaining noise issues: Tile non-gaussian noise

Dimitris Varouchas, Luca Fiorini, Brian Martin:

SumE; (MET_Topo)

e Tile noise is not exacly gaussian RMS. ‘238
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New noise PDFs in 15.2.0:
3-Param double gaussian

- CaloNoiseDB

- CaloClusterMaker:
New thresholds for
seeds and cells:

will also be useful for
pile-up noise

or 2 separate PDFs (20,40)

20/40-equivalent values

e No further hardware
improvements

e Some improvement
with final Optimal
Filtering
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Bad channels: Improving MET reconstruction

e LarBadChanTool/Masker, TileBadChanTool — combined in CaloBadChanTool:
Access channel quality and mask channels

e METCellMaskTool: uses these tools to mask cells in the MET reconstruction
Runs with cells from MET _Base or MET_Topo (D. Cavalli, S.Resconi)

S. Resconi B. Fatholahzadeh
[MET - MET_MASK vs MET_MASK | ®i-spikes removed
400
‘ MET_BasePhi - No Masking (black), Masked {red) (CaloLAr All} | %
AMET ™ l MET_Base 3 o
(GeV) E‘ ¢ :® 10000%— %M %Lﬁ
y CET—— T e
- e T s - default =
X " :." h :-'...'3* * Anuni
1 : .| - Masking affected
e il apd noisy cells. .. 1.
MET (GeV) ' MET Base_phi
Hardware components involved Noisy vs. Affected Channels
| MET_BASE-MET_BASE_MASK | — \ \h:;T;Base-MET_Basew Calo+LAr | fm::::::::;lfected
- | EME o — asking EZL?’ .
: we Masking noisy
e = =MEC E Maskling affected
HEC wE
10 10
f Il e 1
E L .|_| . Hﬂ 'Iz 1°‘|MET-METMaskad| ey AMET (GeV)
” " AMET (GeV)

Ulla Blumenschein 07 ATLAS Tau workshop 16.04.09



High-energy events

H. Okawa
L1Calo enriches high-energy muons
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Jet cleaning

Hideki Okawa Jet Size

(# topo clusters in jet))

Jet EM fraction
(Cone 04 Topojets, ET > 20GeV)
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Overlay events

e What is the impact on physics of the issues observed with cosmics?
e Are cuts developed on cosmics still efficient in colission runs ?

— embedding simulated G4 signals on real data event by event

during digitization (MinBias, Di-jets)

Status: after a few iterations, athena 14.2.25.9 seems to work correctly,
currently beeing validated, first results
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Summary

e MET performance and data-MC comparison with clusters/jets/MET has improved

much with the recent reprocessing (Dec 2008)
A few issues left, most prominent: non-Gaussian Tile noise — fix iin rel. 15

e MET_ Topo performs better than MET_Base, even with non-optimal noise-PDFs

e Still room for improving MET reconstruction: Exclude bad cells,
cleanup cuts developed for cosmic jet- rejection, timing ...

e High-energy jets /large-MET expected from cosmics and enriched by L1Calo
Strategies to reject cosmics and noise jets /correct MET for cosmics and noise

e Overlay of cosmics with simulated events (MinBias, Di-jets) are validated
Important to evaluate impact on physics of features and cuts from cosmics

e Jets and MET studies can be complementary in solving problems

e Good cooperation between calorimeter and Jet/ETmiss working groups
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Backup
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Calorimeter Maintenance

A-side maintainance completed in march, C-side ongoing till beginning of May

Front End Crate

|

Calibration Boards

LiquidArgon:

e 1(+2) FE crate LVPS failed — repaired

e 1 HEC LVPS failed — inspect all
e a few FE boards inoperable: replacement during -

next | ong shutdown ? ) mc owvelge
e a few L1 receivers fail | [l

( e few single-channel problems <<permille level)
— Expect full-functioning calorimeter by may 2009

LAr =
s Front End Boards
|

Tower Builder Boards

[ “sowoma JaH |

Tile:

e Sept 09: 5/256 drawers with Single point failures
2: LVPS failures, 3 FE failures
+ FE problems restricted to individual cells
— dead cells: 0.8% LVPS
1.4% FE

additional cells with reduced performance

e all but a few minor problems (e.g. less precise
calibration) have been/are being repaired

Reliability analysis: We have to expect new failures (% level)

to accumulate during 2009/2010 operation, rate will diminish in time
011 ATLAS Tau workshop 16.04.09
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Physics impact of Tile non-gaussian noise
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MET cleaning

Hideki Okawa et al.

Event-level Quality for Missing E; Cleaning

+ Many variables from jets
can also be used for event
(Missing E;) cleaning

* Weighted-average of jet
cleaning variables by jet E;
is useful

E EME, B
el Jel
ex. EMF, =X

vl ‘r.
= et
Jet

* Timing information provide
additional cleaning
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