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Calibration.cc

Routine to automate the energy correction for a dual read out
calorimeter.
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Electron Response Analysis (BGO)

Emaas. [Gav]

100

=

&

40

20

electron scint. response

The slope of the curve is used as
the correction factor for scintillation
response Scofr.

40 a0 80 100

Ein [GaY]
electron C response
=107
=

g :

Sen00 [—

. 1 5000 —
SCoOrrv ——— u

m scint 000}

1 3000 [—

CCory =——— -
m Ceren B

1000 —
Simudation Studies Z

0, 30 a0 B0 B 100

Ein [Geal]



Electron Response Analysis (BGO)

Mr of Evis.

electron total Energy deposition (corrected) (Ein 50.000000 GeV)
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Dual Readout Correction (BGO)
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Mean 0.7758
Meany 0.9445
RMS 0.1716
FMSy 0.05927

We fit this curve to a third degree polynomial
to obtain the dual correction factor.
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Dual readout correction (BGO)
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Histogram Filling

In order to automate the Calibration process, we need the routine to be able to determine the
range of the histograms by itself.

We calculate the mean of the histogram as well as the standard deviation. This allows us to center
the histogram at the mean value and to set its range to 5 standard deviations.

We loop three times over the electron/pion indexes:

1. In the first loop we take the sum of energy deposited in all events and then divide by the latter
to obtain the mean energy deposition by event.

2. In the second loop we calculate the variance by using the following formula where x represents
the energy deposition in event i.

Z (xl.—Mecm)2

number of events

We obtain the standard deviation by taking the square root of the variance.
3. In the third loop we fill the histograms and write them to file.
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Values for hs & hc for electromagnetic and pi0 fractions

From the formulas for Dual readout response:
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We can solve for hs and hs:
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Values for hs & he for electromagnetic and pi0 fractions
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Future Work

- Introduce sampling function to Calibration.cc routine to explore how this calibration process
will work.

- Understand the behavior of Lead Fluoride Calorimeter response for high energy- incoming
particles (above 200 GeV)
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