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A 3x3 prototype
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The 9 BSO crystals from SICCAS last year are
tested in USTC and CalTech (#5 and #9 for
radiation test).

The two crystals #8 and #9 reach the LO of
PWO under T=-25°C and with very good
uniformity.

The production technique is developing, now
SICCAS can keep the performance of as #9.
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Geometry in Geant4
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An ideal geometry of 3x3 BSO The electron beam interacts with the
calorimeter was designed in GEANT4, crystals.
with the size of 20x20x200 mm for
each crystal. The incident electron energies were

scanned from 0.5 — 3.5 GeV
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Energy resolution
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2-3 GeV electron -> 2-3% energy resolution.

Our result is consistent with
H. Shimizu, et al., NIM A550 (2005) 258.
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A center of gravity method was used
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The position resolution is better than 5mm
for incident electron energy > 0.5 GeV and
is better than 2mm for energy > 3 GeV.
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Pythia + Geant4 simulation

To further study the particle identification capability of the BSO calorimeter, a 5x5
geometry was used in GEANT4.

The input particles were generated in PYTHIA with e+p at 5+250 GeV collisions.

Q? was required larger than 1.
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The phase space of the electrons generated from PYTHIA.
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Pythia + Geant4 simulation
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To further study the particle identification capability of the BSO calorimeter, a 5x5
geometry was used in GEANT4.

The input particles were generated in PYTHIA with e+p at 5+250 GeV collisions.
Q? was required larger than 1.
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The phase space of the pions (left) and protons (right) generated from PYTHIA.
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Particle ID performance
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Particles are required to incident in the BSO crystals within -4 < 1y < -2.
Left: p/E as a function of momentum.

Right: Deposit energy as a function of momentum.
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Particle ID performance

|
1 2 3 4 5 6 7 8 3 10

n, = 363218/363238
1. = 672/496800

n, = 1362/384750
.e

n

.p

9 1
P (GeV)

1, = 363207/363238
n,. = 120/496800

q'p = 106/384750

.e

n

*p

Ecut>1.8

(GeV)

, = 363198/363238
. = 52/496800
= 35/384750

= 3 3

1/9/14

E (GeV)

E (GeV)

E (GeV)

6
E n, = 363213/363238
n,.= 354/496800
S n, = 5411384750
e
4— n
*p
3
2
1 Et>1.4
oL L T | 1l 1l | L1 ol ol
0 1 2 3 4 5 6 7 8 9 10
P (GeV)
6v
[ n = 363203/363238
[ n,= 88/496800
8 1, = 761384750
[ e
4/ on
[
3
2

1 Ecut>1.9

"

0 P [ L |
10

1
b1 2 3 4 5 6 7 8 9
P (GeV)
6
n, = 363192/363238
1, = 441496800
5 n, = 211384750
C e
4 on
‘p
3
.f
1 Ect>2.2
P AP I I PPN P FPI IPEP EP P B |
(R T S S S SR S A T N
P (GeV)

E (GeV)

E (GeV)

E (GeV)

1, = 363211/363238
1,. = 204/496800

1, = 236/384750

.e

“n

.p

Ecut>1.6

sl 1y

1 2 3 4 5 6 7 8 9 10
P (GeV)

n, = 3632011363238
1),. = 65/496800

n, = 54/384750

LN ]

*n

‘P

Ecut>2.0

|
10

|
1 2 3 4 5 6 7 8 9
P (GeV)
n, = 363173/363238
1. = 221496800
= 8/384750
.e
n
ip
Ect>2.4
I L L L L T . 1 " L Lol
1 2 3 “ 5 6 7 9 10
P (GeV)

Yifei Zhang / USTC



Particle ID efficiency
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With Ecut > 2.6 GeV, the hadron contamination is around 10-5, hadron rejection power >

99.9%.
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Energy shower image
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Incident from the center of the 5x5 crystal array.
X-Y energy deposits in the crystal array.
Very similar for electron and photon.
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Energy shower image
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3D energy deposits in the crystal array.
Very similar for electron and photon.
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<> Simulation with different collision energies.
<~ Adding dead area to test the efficiency.

What is on going?

<> With larger size of the crystal array to test the shower images.
<> Plan to have beam test this October in CERN with 1 - 10 GeV

electron beam.
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