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Outline (everything is very preliminary)Outline (everything is very preliminary)

EMC Longitudinal Weights (DC2)EMC Longitudinal Weights (DC2)
Applied by default in Athena e/γ since 8.4.0, but:
Calculated with 8.2.0

Single electron beams with 8.2.0Single electron beams with 8.2.0
Energies: 10, 20, 50 and 100GeV
Pseudo-Rapidity: from 0 to 2.5 in 100 bins
1000 electrons per eta bin per energy

HH-->ZZ>ZZ-->4lepton Samples with 8.5.0>4lepton Samples with 8.5.0
~1.5k events with 8.5.0 (produced slowly @ LXPLUS)
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Longitudinal Weights (DC2): what’s newLongitudinal Weights (DC2): what’s new

GeantGeant--44
microAmicroA --> > MeVMeV includes (average sampling fractions, includes (average sampling fractions, 
calculated by GU using G4). calculated by GU using G4). 
Digitization on (default).Digitization on (default).
Upstream material corrections NOT applied at the cell Upstream material corrections NOT applied at the cell 
level anymore.level anymore.
All other corrections ARE appliedAll other corrections ARE applied ((ηη,,φφ,out,out--ofof--cone)cone)
AfterAfter--8.4.0 Upstream mater. corrections are applied 8.4.0 Upstream mater. corrections are applied 
at the cluster level (at the cluster level (5x5 only5x5 only))

Can be applied at other clusterings via joboptions
Can be removed/applied at the CBNT level (easy).
User can produce/test her own weights.



Sep 1 2004 S. Paganis e/m/Z reconstruction with 8.x.0 4

General References on CalibrationGeneral References on Calibration

““EM Calorimeter Calibration Strategy” EM Calorimeter Calibration Strategy” 
Atlas EM group (in preparation)Atlas EM group (in preparation)
“Linearity of the response to test beam “Linearity of the response to test beam 
electrons for EM Barrel Module P13”, G. electrons for EM Barrel Module P13”, G. 
GrazianiGraziani (ATL(ATL--LARGLARG--20042004--01)01)

On MC longitudinal weights:On MC longitudinal weights:
“Electron“Electron--based longitudinal weights for based longitudinal weights for 
the ATLAS EM Barrel the ATLAS EM Barrel CalorimCalorim…” …” 
(ATL(ATL--COMCOM--CALCAL--20042004--002)002)
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Longitudinal weights calculated using:Longitudinal weights calculated using:

In 100 In 100 ηη bins from 0 to 2.5bins from 0 to 2.5
Currently through electron beamsCurrently through electron beams
8.2.0: 8.2.0: sim+dig+recsim+dig+rec
InIn--situ: from Z (1 per sec), W (10/s)situ: from Z (1 per sec), W (10/s)
CAUTION: the MC doesn’t simulate missCAUTION: the MC doesn’t simulate miss--
interinter--calibration (must also be solved in situ)calibration (must also be solved in situ)

ee--based Longitudinal EMC weightsbased Longitudinal EMC weights

( )33210 EWEEEWbE presrec ++++= λ



Sep 1 2004 S. Paganis e/m/Z reconstruction with 8.x.0 6

EMC Longitudinal Weights (DC2)EMC Longitudinal Weights (DC2)
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First look: Linearity for |First look: Linearity for |ηη|<2.5|<2.5
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Performance 10GeV electronsPerformance 10GeV electrons
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Performance: 20GeV electronsPerformance: 20GeV electrons
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Performance 50GeV electronsPerformance 50GeV electrons
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Performance 100GeV electronsPerformance 100GeV electrons
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MuonMuon Beams 20GeV: Beams 20GeV: 

Sim+dig+recSim+dig+rec 8.2.08.2.0
Use standUse stand--alone alone MuIDMuID reconstructionreconstruction

Muon Spectrometer
Calorimeter

Use combined Use combined MuIDMuID reconstructionreconstruction
Muon Spectrometer
Calorimeter
Inner Detector
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Single Single muonmuon linearity with 8.2.0linearity with 8.2.0
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Single 20GeV Single 20GeV muonmuon resolution with 8.2.0resolution with 8.2.0
Eresol_1

Entries  78400
Mean   -0.001067
RMS    0.02903

 / ndf 2χ  96.22 / 20
Constant  21.09±  3424 
Mean      0.000121± -0.0001055 

Sigma     0.0001258± 0.02305 
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Single Single muonmuon efficiency with 8.2.0efficiency with 8.2.0
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Single Single muonmuon efficiency with 8.2.0efficiency with 8.2.0
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Single Single muonmuon efficiency with 8.2.0efficiency with 8.2.0
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HH-->ZZ>ZZ-->4l with 8.5.0>4l with 8.5.0

SimSim--DigDig--RecRec HH-->4l >4l 
with underlying event (Pythia in 8.5.0)
with inner photon bremsstrahlung
iPatRec was off (no muon cb information)

Analyzed also some official DC2 electron Analyzed also some official DC2 electron 
samples that were samples that were simsim--dig with 8.0.5. We dig with 8.0.5. We 
reconstructed those with 8.5.0 (and 8.6.0 reconstructed those with 8.5.0 (and 8.6.0 
KL)KL)
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HH-->ZZ>ZZ-->4l e resolution with 8.5.0>4l e resolution with 8.5.0
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HH-->ZZ>ZZ-->4l Z>4l Z-->>eeee resolution with 8.5.0resolution with 8.5.0
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Official DC2 electrons (8.0.5 Official DC2 electrons (8.0.5 sim+digsim+dig) ) 
reconstructed by reconstructed by 8.5.0 (with weights)8.5.0 (with weights)
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Electrons Electrons simsim--digdig--recrec 8.5.0: 8.5.0: problemproblem
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Recon is not the problem Recon is not the problem 
G4 version is the same (8.0.5 G4 version is the same (8.0.5 vsvs 8.5.0)8.5.0)
Maybe the digitization different?Maybe the digitization different?

Barrel |η|<0.8
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HH-->ZZ>ZZ-->4e resolution with 8.5.0>4e resolution with 8.5.0
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Inner Inner BremsBrems. for Z. for Z-->>eeee ZZ-->>µµµµ
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Inner Brem: an extra headache in in-situ Z based calibration
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HH-->ZZ>ZZ-->4l >4l muonmuon resolution with 8.5.0resolution with 8.5.0
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ZZ-->>µµµµ resolution with 8.5.0resolution with 8.5.0
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HH-->ZZ>ZZ-->4>4µµ with 8.5.0with 8.5.0

 4u Mass (GeV)→H
100 110 120 130 140 150 160

0

2

4

6

8

10

12

14

16

18

20

22

24

 Mass 8.5.0µ 4→ZZ →H

-130.0)/130.H(M
-0.2 -0.15 -0.1 -0.05 -0 0.05 0.1 0.15 0.2

0

2

4

6

8

10

12

14

16

18

Higgs Resolution 8.5.0

First low statistics full sim samples



Sep 1 2004 S. Paganis e/m/Z reconstruction with 8.x.0 28

SummarySummary

First look at First look at e/e/µµ/Z/Z full simulation with full simulation with 
8.x.x versions with application of new e8.x.x versions with application of new e--
based longitudinal weightsbased longitudinal weights
New MC weights improve linearity and New MC weights improve linearity and 
resolution but should be recalculated when resolution but should be recalculated when 
changes that affect them take place.changes that affect them take place.

Caution: default weights should work ~fine for official 
8.0.5 DC2 samples, BUT NOT for 8.5.0 sim+dig samples
H->4e,2e2µ takes a serious hit from miscalibrations

MuonsMuons are in good shape (prelim)are in good shape (prelim)
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Open Questions (very Higgs related)Open Questions (very Higgs related)

How well can we get the weights using ZHow well can we get the weights using Z-->>eeee
from protonfrom proton--proton ?proton ?
Can we decouple the upstream corrections Can we decouple the upstream corrections 
from interfrom inter--calibration (calibration (cosmicscosmics--FabiolaFabiola) ?) ?
What can we learn from the CTB04?What can we learn from the CTB04?

In the TBeam there is no inter-calibration issue, so the 
upstream material effect is isolated.

Currently we apply the weights “on top” of Currently we apply the weights “on top” of 
an outan out--ofof--cone (lateral) correction (cluster cone (lateral) correction (cluster 
size dependent). It seems natural to absorb size dependent). It seems natural to absorb 
these corrections in the weights.these corrections in the weights.
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