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CMD3 detector
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1 — beam pipe, 2 — drift chamber(DC), 3 — BGO endcap calorimeter, 4 — Z-chamber,
5 — superconduction solenoid, 6 — Liquid Xe(LXe) barrel calorimeter, 7 — TOF, 8 — CsI barrel
calorimeter, 9 — Yoke

@ Magnetic spectrometer, B = 13kGs

@ Thin cuperconducting solenoid is mounted in the same vessel with LXe calorimeter.
Passive material in front of barrel calorimeter is 0.35Xg (6.27g/cm?)

@ 3 calorimeter systems: barrel LXe and CsI calorimeters and endcap BGO calorimeter



Combined barrel calorimeter

@ LXe strips structure
provides high spatial

@ Measurement of photons energy in
wide range from 10MeV upto 1GeV

@ Measurement of photons resolution, allows
coordinates measurement of specific
@ Form a signal for neutral trigger energy loss and shower
profile

@ Full thickness of barrel
calorimeter is 13.5Xo and
provides energy resolution of
8% for 200MeV and 4% for
1GeV energy deposition

Disadvantages

@ Passive material between
LXe and CsI is 0.25Xo




LXe calorimeter

1meter ucture

@ 14 cylindrical ionization chambers
devided by 15 electrodes with
10.2mm gap

s Vacuum vessel ~Cathode  Anode
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8 anodes and 7 cathodes

Anodes are devided into 264

towers provide energy

measurement:

8 towers along Z axis

- 33 towers along azimuth angle

i?lf?'i?,‘.;‘ii'c swoivg /- @ Cathodes are devided into 2112
strips to measure coordinate
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@ Strips on opposite sides of cylinder
are mutually perpendicular

Thickness — 5.4X¢
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LXe calorimeter is desctibed in details in K.Mikhailov poster




CsI calorimet

Calorimeter structure

@ 8 octants X 9 modules X 16 counters
1152 counters in total

@ Counters are made of CsI(T1) or
CsI(Na) crystals

@ Scintilation light is read out by
Hamamatsu PIN PD mounted on the
surface of the crystal

@ PIN PD sensitive area is 10 x 20cm?

@ Active material thickness — 8.1Xg

cd(Na) 6X6X15ecm® |\ Preamplifier
k\ teflon \ auminized mylar PIN PD




Calorimeter electronics
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Calibration of energy deposition

E; = ki(Ai — pi)
k; is to be determined

Calibration steps

@ Calibration with pulse generator:

o p; determination
o electronics stability monitoring

o Calibration with cosmic particles of LXe and CsI
calorimeters

@ Final LXe calibration with events of eTe™ elastic
scattering (Bhabha calibration)




Cosmic calibration

Method

@ LXe track crosses only one LXe
tower or Csl crystal

@ 3 x 3 matrix with the center in
the crossed tower(crystal)

o Ecenter > 20 MeV
° (E3><3 - Ecenter) < 10 MeV

LXe and Csl cosmic spectra (exp
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Cosmic calibration

@ Cosmic events from Before day-by-day calibration: )
standard experimental runs
that pass the trigger are

Stability of cosmic peak position

used. Cosmic events rate £ 1020 . tLxe
v ~ T0Hz 2 F 1 rlph&;l + Csl
B o108 g o R
. fopy :
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with statistical error of uf I Y R LR S
about 1.5% for LXe and 3% E I B farts
. L % . Som
for Csl. Data taking takes 0.99- 15
1
about 2 weeks. L1 L
0.98f i Stability is better than 2%
@ Day-by-day calibration — T

e . 20 40 60 80 100 120 140 160 180 200
normalization coefficient for Time, days
8 LXe towers(same azimuth
angle) or for whole CsI

1 . After day-by-day calibration coefficients
calorimeter is measured.

are applied the stability is better than
0.5%




Bhabha calibration

E,VvsE, Ebeam: 420 MeV
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Bhabha calibration

After the calibration is done:
Bhabha E,./Eyp VS B cam

LXe coefficients
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Cluster reconstruction

Because of the combined structure of calorimeter the clusters in
diferrent subsystems have to be connected by some algorithm

!
cluster border Ll
. . D D 2 MeV<!5 MeV LXe \ \ '
. . . D . S ,::..~
|:| . . |:| E > 5 MeV

BGO

Algorithm(both subsystems) LXe-CsI connection

@ For elements with E > 5 MeV, @ (sl crystal is 'neighbour’ to LXe
neighbour elements are added to tower if its center is inside the
cluster if its energy > 2 MeV tower solid angle

@ Elements decided as @ If CsI crystal neighbour to tower
'neighbours’ if they have is hitted, than it is connected to
common sides the corresponding LXe cluster
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Photons energy corrections

7 energy

Energy resolution vsy energy
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Photons coordinate correction

No strip data for a cluster:
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7% and 7 mass resolution
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Conclusion

@ Combined barrel calorimeter is working and shows good perfomance
@ Energy calibration procedure of LXe and CsI calorimeters is developed

@ Calibration accuracy is about 1% and 3% for LXe and CsI
correspondingly

@ Energy and coordinate correction functions for photons are determined

@ The 7° mass resolution is measured to be 8.5%



ELXE/ Etota.l ratio
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Photons energy and coordinates resolution

Energy resolution vsy energy
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