Performance Test of GSO _bar_ (E949)
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Table 4 Characteristics of typical scintillators for nuclear and high energy
physics applications.

Quantity R Nal:T1 Csl:Tl Bi4Gea01=IGdaSiOa:Cel Csl BaFa’

(g/cn®) 3. 67 £.53 ° 1.13 6. 71 4,53 {.89
Radiation length Xo (cm) 2.59 1.86 1.12 1.38 1.86 2.03
Decar constant (ns) 230 1050 300 20-80  10/1000 0.5/620
Peak emission (nm) 415 550 480 440 305/>400 220/310
Light yield (relative) 100 85 17-10 -l i/~ 5/16
Index of refraction* 1. 85 1. 80 2.15 1.85 i.8 1. 56
Peak excitation (nm) 290 300 280 - 310,350 —— ——-
Hygroscopicity strong  slight no . no slight no
Melting point (=C) 851 8§21 1050 1900 §21 1354
Radfation hardns‘“.(rad) 10® 10® 10+-8 >108 10+-8 108-7
Hardness (Mohs) 2 2 L] TT' 2 3
Cleavage (100) none none (100) none (111)
available length®(Xo) >20 >20 >20 13 >20 10-1%§
price” ($/cc) 1-2 2 10-12 20-25 2 3-8

+) at the wvavelength of the peak emission.
%) only approximate numbers.
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Total Signal Intensity (AO+A1)
GSO (2emx2cm, 0.5mol%Ce)

proton (1.0GeV/C)
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Energy Resolution (A0,A1,A0+A1)
GSO (2cmx2cmx20cm Double, 0.5mol%:Ce)
proton (P=1.0GeV/C)
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ADC Channel

AO/AT

Signal Intensity (A0,A1)
GSO (2cmx2cmx20cm double, 0.5mol%Ce)
' proton (P=1.0GeV/C)
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Signal Timing >
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Signal Intensity Ratio AO0/Af
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Results

1. Energy Resolution (o) |

0.6GeV/C  0.8GeV/C  1.0GeV/IC  7(0.66MeV)
0.5mol%:Ce, 2em  1.5% (5.4%) 2.7% (5.5%) 3.5% (5.5%) 7.5%
1.5mol%:Ce, 2cm 2.8% (5.5%) 3.8% (6.0%)  9.1%
1.5mol%:Ce, lcm 5.1% (7.7%)

proton (pai+)

2. Signal. Intensity Ratio (A0O/A1) 1.0GeV/C(proton)

Coefficient(/cm) Position Resolution(o)
0.5mol%:Ce, 2cmx2cm 0.020  105em
1.5mol%:Ce, 2cmx2cm 0.037 : 0.75 cm
1.5mol%:Ce, 1cmxlcm 0.068 0.61 cm

- QLR
A%‘= C‘Q -

3. Signal Timing (TO-T1) 1.0GeV/C(proton)

Coefficient(ns/cm) Position Resolution(o)

0.5mol%:Ce, 2cmx2cm 0.20 1.5 cm
1.5mol%:Ce, 2cmx2cm 0.21 2.9 cm
1.5mol%:Ce, 1cmxlcm 0.42 1.4 cm



What can [ say.

1. Light contact is important !

Signal Intensity, Resolution, ...Reflection...

2. If we can decide the function (A0/A1,TO-T1: position depe;idénce),
Small crystal has better position resolution. .
Ce'rich crystal has better position resolution
3. Small crystal seems to have a bad Energy-Resolution (FWHM), but,
Wheh we can see the Absolute width of dE, the small crystal has a same value

v

to bigger crystals.

What I will do...
Try to good light contact material ( method )
X-Y position Resolution

Some simulation about trucking in the stacking detectors



Edeposit_GSO

GEANT3 _

energy deposit in GSO (2cmx2cmx20cm)

P(Gev/C) p-mean pai-mean pai-peak p/pai-m p/pai-p
1.00 24.10 18.44 15.95 1.31 1.51
0.80 29.62 17.65 15.90 1.68 1.86
0.60 44.28 17.28 18.13 2.56 2.44

energy Deposit in PWO(2cmx2cmx2cm)

P(Gev/C) p-mean pai-mean pai-peak p/pai-m p/pai-p
1.00 28.88 20.51 18.44 1.41 1.57
0.80 32.82 20.17 18.33 1.63 1.79
0.60 49.08 19.46 18.21 2.52 2.70

0.5 88.97  19.37 18.2 ST

d(mean)

1 60.32
Experiment(GSO) .
p-mean pai-mean pai-peak d-mean d-peak p/pai-m p/pai-p
4335.00 3573.00 3330.00 1.21 1.30
4487.00 3302.00 3360.00 : 1.36 1.34 -

6139.00 3302.00 3386.00 1.86 1.81
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