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Abstract

ATLAS (A Toroidal LHC ApparatuS) is one of the experiments at the Large Hadron
Collider (LHC) at CERN planned to be operational by the year 2007. The main goal of the
experiment is the discovery of the Higgs boson, the missing piece in the Standard Model
(SM) of Particle Physics and to explore physics beyond the SM. The accordion-shaped
Electromagnetic Calorimeter End-Cap (EMEC) is one of the ATLAS sub-detectors de-
signed to stop e+, e- and photons coming from the collision by forcing them to make
an electromagnetic shower. One of the basic requirements set on the detector by the
ATLAS physics is an excellent energy resolution over a wide energy range. As long as
the energy measurements are closely linked to system electronics, the study of crosstalk
signals appears to be necessary.

I. CROSSTALK STUDIES IN THE EMEC MODULES

The crosstalk is a parasite current induced in a channel when it’s coupled to another via resistance,
capacity or inductance. The crosstalk is characterized with two quantities: The peak-to-peak crosstalk,
Ximaz and the crosstalk under the peak, X (tp,42)- If Apae is the peak amplitude of the main signal reached
at peak time t,,42; Xmaz 1S then defined as the ratio of the crosstalk maximum amplitude to A4, and
X (tmae) is the ratio of the crosstalk amplitude at t,40 10 Amasz- The latter is the most relevant quantity
for physics. Technically, measurements consist of pulsing odd/even channels simultaneously according to
some configuration (calibration lines), and then to record what happens on the left or on the right pulsed
cells. In our study, we give an overview of the crosstalk measured between the channels of three tested
production EMEC modules using an ATLAS-like electronics: ECC0 and ECC1 in 2001, ECC5 in 2002.

0© a GNPHE publication 2006, ajmp@fsr.ac.ma

191



A. Elkharrim et al. African Journal Of Mathematical Physics Vol 3 No 1 (2006)191-196

Capacitive crosstalk
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FIG. 1. Capacitive crosstalk between strips (S1) in the three production modules . Drops are due to pulse/read
cells connections to motherboards.
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FIG. 2. Resistive crosstalk between the strips (S1) and the middle samplings (S2) . The three regions are due
to the granularity of the electrode.

The three sampling channels of the module Fig. 4 are mainly coupled between each other either by
capacitive crosstalk (S1 <> S1) Fig. 1, resistive crosstalk (S1 <> S2) Fig. 2 or inductive crosstalk (S2 +
S53). We noticed that cells with problems are not used and the crosstalk values are averaged on f unless
indicated.
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FIG. 3. General overview of the crosstalk . All values are averaged.

FIG. . Schematic of the M C outer wheel electrode

The study of the crosstalk allows us to build a database of gain parameters to be applied directly to
energy correction.

II. ENER RESOLUTION IN THE EMEC

The Electromagnetic Calorimeter is characterized by its resolution defined as:

E

S

E
Where:
a: Statistical uctuation term
b: Constant term

c: oise term
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To obtain a resolution of 1 on the iggs mass, the calorimeter must have 10 and 0
ext we present results of the analysis made on the cell ( 29, 19) belonging to the EM EndCap
module, ECCO.

FIG. . cluster around cell (2 1)
FIG. . Total reconstructed energy without corrections
Technically, we have used FE package for booking histograms, for analysis, runs at 20, 40,
0, 0,100,150 e , t t for energy reconstruction and 5 5 clustering Fig. 5. Besides,
cuts were applied to the total reconstructed energy in the cluster Fig. , namely, cuts on ,
and . Also two main geometrical correction parameters were applied, namely,

correction of modulations Fig. and lateral leakage Fig. . Fig. 9 show the total reconstructed energy
in the calorimeter after all corrections.  decreases from 1.2 to 1.1 2for E 100 e
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FIG. 7. Correction of the lateral leakage with parabola function

FIG. . Correction of the modulation with Fourier series

FIG. . Reconstructed energy after all corrections

To obtain the energy resolution Fig. 10, we subtract the beam-spread and the noise. ence, the fit
parameters, i.e. the resolution terms, obtained are: 945 2 and 042 while for the

0, 11 2 and 05
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FIG. 10. nergy resolution in (2 1)
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IIT. CONCLUSION

Crosstalk in the ATLAS EMEC is stable, as long as results are the same for the three production
modules. Besides, the energy resolution is satisfactory. Thus the ATLAS EMEC performances are as
expected to allow the discovery of the iggs boson.
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