Data/MC comparisons

David Ward

eCompare these test beam data with Geant4 and
Geant3 Monte Carlos.

oCALICE has tested an (incomplete) prototype Si-W
ECAL in DESY electron test beam in February 2005.

e Trying to use “standard” Calice software chain (LCIO,
Marlin etc), even though much is still under
development.

eWork in progress — no definitive conclusions

ECFA/Vienna 16/11/05 D.R. Ward CAu(
Cal {_o_ri-r_n_e:{_e-r_;or ILC

¥ CAMBRIDGE

@3 UNIVERSITY OF 4



ECAL prototype at DESY

@ 3 structures W-CFi (12,3 x1.4mm)
@ 15 « detector slabs »
@ Dimension 200x360x360 mm

e Prototype tested so far at DESY had 14 layers (~7X,) out of 30
planned, and 18x12 1cm? Si pads compared to 18x18 planned.

e Tested with 1-6 GeV electrons incident at various points over the
front face, and at normal incidence and at 10°, 20°, 30°.

e Will focus on 1 GeV normal incidence sample unless otherwise
stated.

Further details shown in calorimeter session talks.
Data (calibrations etc.) still preliminary
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Monte Carlo

e Mokka (Geant4) contains detector geometries for Calice
Test Beam. For this purpose, have been using the

ProtoDesy0205 model up to now. This contains 30 layers; 9
wafers/layer, so remove non-existing ones in software.

e Code versions — Mokka 5.1 and Geant 4.7.1

e Also Geant3 MC — Caloppt. Uses hard coded geometry,
identical to Mokka (A.Raspereza).

e Both write out LCIO SimCalorimeterHits, which contain
the total ionization energy deposit in each Si pad.

e Test beam data converted to LCIO format, and after
calibration are in the form of CalorimeterHits
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MC generation

X average
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e Use Mokka 5.1 with .
monochromatic electron : ﬂ ean” 5204
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e Gaussian beam spread of b
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MIP peak Iin data
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MIP peak : data c.f. Geant4

| E Ecal hits /mips |
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# hits above threshold Total energy /MIPs

| N Ecal hits > Thresh |
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e ~13% discrepancy in # hits.
e ~17% discrepancy in energy scale. Fractional width OK.
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Energy In first plane

E Ecal /MIPs layer 1
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Data shows more energy in first plane than MC; fewer single MIPs
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Energy In first plane

Could patch up energy in first plane by introducing ~0.15X, of upstream material.
But effect on total energy and no. of hits is small (1-3%).

E Ecal /MIPs layer 1
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Dependence on tracking cut?

N hits (>0.6 MIP) Energy /MIP o (G4 operates with
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MIP distribution vs tracking cutoff

E Ecal hits /mips
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N hits vs tracking cutoff

N Ecal hits > Thresh

500

400

300

200

100

I ............................... Entries 9000

______________________________ G4 looks quite good

Run100122
Entries 171225
Mean 33.42
RMS 6.868

G3 100122

[ Entries 9000 Compare with
SCELD S G3 sometimes

RMS 6.025
G4_100122_0.2um_pres from now on

Mean 32.43
RMS 6.198 |

G3 is 8% low

|.

ECFA/Vienna 16/11/05

D.R. Ward

CALK( UNI ITY OF
CALI(©S BB UNIYERSITY O 12

Catorimeter for ILC



Etot /MIPs vs tracking cutoff

E Ecal /mips
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2GeV and 3GeV samples
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Longitudinal shower profile

Energy v Plane
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Even-odd plane differences

| Sum E Ecal /mips - odd planes |
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Transverse profile (w.r.t. barycentre)
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Distance of hit to nearest neighbour?

Dist to neighbour
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Some recent developments

e Mokka 5.2 allows different tracking cutoffs in Si,
W, G10 etc.

e Tests indicate that reducing the cutoff in Si only
doesn’t help (slightly worse if anything). Cutoft
In tungsten is what matters. This doesn't help to
improve the speed of the program.

e After recent LDC meeting N.Graf alerted us to
new developments in GEANT4
(M.Maire+L.Urban), aimed at reducing cutoff-
dependence.

e Installed GEANT 4.7.1-ref-04 (from CVS).

e First results with this version of G4, still using
Mokka 5.1. Look encouraging...
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Cutoff Dependence

N hits (=0.6 MIP) Energy /MIP
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Hits; total energy

N Ecal hits > Thresh |
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Hit energies

E Ecal hits /mips
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Summary
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Appears necessary to reduce tracking cutoffs in Geant4.7.1 to
describe data. | don’t yet understand physics of what is going on
here.

Unfortunately, G4 almost prohibitively slow under these conditions.

Luckily, G4 authors seem to have addressed this in the next release.
Could have significant effect for PFlow?

Recent modifications in Mokka (G. Musat) allow different cutoffs in
Si and W. Turns out that it is the tungsten which is important.

Still need to look carefully at effects of noise and crosstalk in Calice
data. But even without, G4 can model the data fairly well.

Further detector effects (e.g. edge effects) to be taken into account?
Understand more precisely effects induced by upstream material.
G3 is faster, but can'’t easily push tracking cutoffs below 100 keV.

Can learn a lot of useful things about modelling the data using the
February Calice run.
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