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. The demands of COMET experiment
A role of calorimeter

To be available in 1T magnetic field.
To measure the energy of electron and

make an efficient event trigger To withstand the 1MHz hit rate

To recognize kinds of particle Time resolution  o+t/t < Tns @105MeV

To support some measurement at tracker Energy resolution o:/E < 5% @105MeV




Energy resolution

=a/vE ®b EI—) a. fluctuations from shower and photon statistics etc...
b: detector non-uniformity and calibration uncertainty
c. electronic noise

From experlment

.

. O€tg/E and c is experimented at 2 energy levels, and | will calculate
parameter a and b.

. This means that | can estimate the energy resolution at T05MeV.

« Line : From the result of the experiment with LYSO and
258Py-13C(2.6MeV and 6.1MeV, y -source) in Russia on this Nov, | will
estimate It.




Candidates of constructor
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Photon sensor

Type No.
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Radiation
resistance

operation
voltage

S8664-1010

high (CMS-
2x1013 n/cm2)

~400V

S10362-33

3x3 >
.
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(~10'° n/cm?2)

~70V

LYSO: made by Dubna
size: 20x20x100mm3

Rapping: teflonx3+Al mylar

With LYSO single crystal and APD(S58664-1010) in Russia




Setup In Russia
using LYSO and APD
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(Onoise measurement with test pulse
O og/E measurement with 258Pu-13C




Electric noise
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Since APD is bias voltage-sensitive and temperature-sensitive,
| should calibrate the results with them about the energy resolution
for 298Py-13C(2.6MeV, 6.1MeV).




Calibrations of
bias voltage and temperature
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result after calibration
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o do and summary

. Jlodo

. | will calculate the energy resolution of the peak for
6.1MeV.

| will calculate a and b parameter and energy resolution
at 105MeV.

| will implement the simulation for real calorimeter with
this result and discuss the best clustering method.

. Summary

. Energy resolution are 4.4%@2.6MeV and 9.7%@sum of
3peaks for 6.1 MeV.




pack up



228Py-13C source
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Fig. 1. The gamma-ray spectrum obtained after ~ 10 h with the ™ Pu/'"'C source placed 25 ¢m from the front face of a 110-cm’
n-type Ge detector. All events detected with energies > 1 MeV are shown. no background has been subtracted. The peaks at 1173 and
1332 keV which go off-scale are due to the presence of the * Co calibration source.




Natural back ground
of 75Lu
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Response of GSO
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This cause comes from two APD features.




Feature of APD

(Typ. A=420 nm)

. Qgain
dependence

« temperature
dependence

REVERSE VOLTAGE (V)

- hamamatsu photonics

GSO measurements were failure,
since we didn’t considered these features.




result after calibration
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| will determine parameter a and b
from the results at 2 energy levels.




calculations for parameters
of energy resolution




