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Calibration goal : definition of the final test setup to
ensure the 10% relative gain calibration required
before assembly at CERN.

Analysis

- Use of an isolation procedure : select MIP muons
depositing all their energy in one tower;

- Test the procedure in two main configurations: for a
small/large acceptance (one/several modules).
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« Cosmic test @CERN (december 2007)

« Analysis of the data and comparison to a
simulation using Geant 4

« Conclusion and main results

« Qutlook: the final setup
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Two trigger configurations:

» Big paddles defining a large acceptance called “open
trigger”;

pros: statistics,

cons: accept tilted muons (8 neighboring towers).
» Thin paddles over a module (4 towers) defining a “close
trigger”;

pros: cleaner, select straight muons (3 neighboring
towers),

cons: limited statistics.

Comparison of the isolation procedure on these two samples
of data = most reliable calibration procedure.
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v Isolation procedure: search of the maximum signal amplitude

In an event, then apply the isolation cut to neighboring towers.
Average noise in towers is about 4 ADC channels, isolation cut
Is ranging from 3 to 5 ADC channels.

v Absolute scale : calibration factors from A. Pavlinov obtained
at the 80 GeV/c electron test beam (CERN, october 2007).

« A 80 GeV/c electron sampling factor, equal to 10.07 (from

simulation), is used to convert MIP energy deposit into energy
loss to compare to the simulation.
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Position of the MEAN iso 3 ADC Global Cut
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The relative dispersion
tower-by-tower of the
mean energy deposit
provide a first estimate of
the accuracy of the
method.

Close run: low

dispersion, ~3%, which
do not depend much on
the isolation cut.

Open run: strong
dependence upon the
Isolation cut, but always
below 10%.
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Isolation cut (in ADC)

Inclined configuration (30°):

> Data in close trigger are in
good agreement with the
simulation results.

> Mean position for data in
open trigger are systematically
lower than expected from
simulation.

> Same dependence (to the
Isolation cut) in open trigger
for both data and simulation.

¥ Same conclusion as for the straight configuration.
¥ Dispersion tower-by-tower bigger due to different acceptance,

final dispersion of about 12%.
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v Cosmic tests have been studied in two different trigger
configurations:
> Lower mean energy deposit observed in the open trigger
with respect to the close one;
> Open trigger: lower energy deposit in the data compared
to the simulation (independent of isolation cut);
> Close trigger: data and simulation are in a good
agreement (independent of isolation cut).

v Tower-by-tower dispersion is found to be within 10%, either
in the vertical or inclined configuration.
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The cosmic data analysis showed that the most reliable setup
(for using isolation) is the close trigger one.
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____________________ Adding a time of flight
YAV along each SM:

¥ temp. resol. 0,39 ns,
x spat. resol. ~4cm.

Two thin
scintillator paddles
for each SM
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Simulation showed that the final setup should give results as good
as the close trigger configuration used in the cosmic test@CERN.
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Back up slides
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AVERAGE VALUE OF THE MEAN TOWER
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ISOLATION CUT IN ADC
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