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LAr Calorimeters:

ATLAS LAr Calorimeters
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Energy reconstruction of a single cell
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LAr EM cell electrical model
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e Asseen LC'is an important parameter for physics
pulse prediction needed for OFCs calculations.

* In Response Transformation Method (RTM), » =1/JLC
is extracted by finding the minimum of the function

Q@)= D Xau(t:w)

>t

where Xu(si0)=Ci xH*(s)xH™(s) s the response of the
system to a cosine pulse of frequency w.

This method works fine for about 90% of the read-out
channels.
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A circuit simulator as electrical detector model

Using the SIMetrix v, =1/2727LC =56.269MHz
. . . . 40
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Adding cables
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Schematic of a cell with a capacitive cross talk with 2 neighboring cells.
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Analytical formulation of the capacitive X-talk effects

The total impedance of the calibration circuit as seen by the iniected calibration

current 15t order neighboring cells (calib. current)
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Doing the same calculations for the physics pulse, then take the ratio ;

\(1)
R — VOut
V (1)

out

When considering that there is no cross-talk between the cells (C, = C, =
0), the above equation will be reduced to
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| ]
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R could be written as a series;
i

R tens 1 - 2g(srC +s7‘LC)
| cai 1+ srC + s’LC (l+SI‘C +82LC)2

Where Cy=0, e=Cx/C
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Conclusion

o, =1/JLC is expected to vary only weakly from cell to cell.

Additional @, shifts are now understood to be from
capacitive X-talk on the level of the LAr gap Cy . That gives
uncertainty in the single cell energy.

Small variations are coming from capacitive X-talk at the
read-out level C, .

No frequency shifts come from the variations in the path
resistance and the preamplifier input impedance.

Outlook

 Implementation of the new form of the ¢ MB%det(S) in

physics pulse prediction to consider the effects due to X-
talk.

 Improvement of the measurement of cell energy.
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X 1078 rad/Hz
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Solving for w

Numerical sol using Zégli when k=Cy/C=0

Solution when after separation of complex and real parts
Solution when neglecting €*2 terms

Solution using only the main term of the complete solution

40% in C,

) 20% in @,
) 36% in LC
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