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current (¥nA) and insensitive to magnetic field is
studied here. Belle-ll detector In the previous study 2!, the counter consisted of a pure Csl crystal (6x6x30 cm3, covered
The high electronic noise due to short shaping time L e E— | by Gore-Tex Teflon and aluminized mylar film) and APD (Hamamatsu S8664-55 and
(30 ns) and large junction capacitance of APD, along i ? Be"e" \ i S8664-1010 type) coupling with optical grease (OKEN-6262A). The readout electronics!3!
with the small light yield of pure Csl (1 order of : SRR w 1 il included a CAEN A1422B045F3 preamplifier, a CP 4467A shaper and a Hoshin CO08 ADC.
magnitude smaller than that of doped CsI(Tl) ) result o ! ;e\ e \ ’ With the help of cosmic muons, the ENE of the counter system has been measured. By
in large equivalent noise energy (ENE). In the scheme T ° “ [ H ol L \ attaching several APD’s per crystal, lower ENE’s were obtained, 1.1 MeV in the case of 2
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3, Improvement on light output by WLS
4, Characteristics of APD
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Bias Voltage [V (1/G)-(dG/dT) = 2.261% (@G=30); The emission light of pure Csl is in ultraviolet range (peak at 315 nm), where the quantum
(1/G)-(dG/dT) = 3.132% (@G=50); efficiency of APD is only about 30%4. With wavelength shifting (WLS) plates specially
Gain of S8664-1010 (1/G)-(dG/dT) = 4.903% (@G=100). developed by LuminnoTech LLCIS), inserting it between the crystal and APD, the ultraviolet
'§ | s 5 At working point (G=50), the dark current varies from scintillation light of pure Csl is shifted to visible range where APD has maximal quantum
L | T20.7 1 nA to 30 nA for the range 10°C->43°C. efficiency of about 85%.
= e Meanwhile, the response of the gain of S8664-1010 In order to obtain optimal light collection efficiency, the coupling of WLS to APD and crystal
| —T=15 to lights of different wavelength has been measured, has also been studied in detail. It is proved that applying optical grease between WLS and
I as plotted below. APD and attaching WLS to Csl crystal without optical grease provides the largest signal
ol intensity.
- 22‘3_0 Furthermore, different configurations of attaching APD have also been tested, APD on the
2501 ST 15,430, i 500.0 backside of the WLS, as shown in fig.b, and APD on the edge of WLS, as shown in fig.c. The
Bias Voltage [V] 180.0 ENE of the former scheme (blue line) is reduced to 0.52 MeV at 50 ns and 0.41 MeV for the
Reference: 160.0 latter scheme (red line), as plotted below!3l. Therefore the required noise level is achieved.
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Gain VS bias voltage, irradiated by different color ENE of the counter with WLSB!




