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Abstract: To improve the Photon Detection Efficiency(PDE), quantum efficiency and the dynamic de-
tection range of a Multi-pixel Photon Counter(MPPC) ,its detection characteristics, especially photon
number resolving capability were researched. By taking the MPPC as a photon detecting device and u-
tilizing the Peltier effect and external trigger technology, the temperature of MPPC was controlled
down to 15 °C and the dark counts of MPPC was reduced to 6. 5X 10" count/pulse. Then, by using the
Poisson distribution, the output signal of MPPC was fitted in the statistical method. Obtained results
indicate that the intensity of laser pulses obeys the Poisson distribution. According to the PDE given
in the datasheet, the energy resolution of MPPC was calculated. Furthermore, combined the energy

resolution and intensity distribution, the average energy of laser pulses was obtained. The experimen-
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tal results indicate that the MPPC has the energy resolution about 1. 96 X10 ' J in 532 nm and the av-
erage photon number of laser pulse after attenuation is 1. 665 and 4. 201, respectively. In conclusion,
the MPPC is capable of photon resolving and suit for the ultralow light detection in a large dynamic

range.

Key words: photon counter; multi-pixel; photon resolving; energy resolution; Poisson distribution

1 o
~ 2
(Geiger-mode 2.1 MPPC
Avalanch Diode, GAPD) MPPC )
o 1 mm® APD ) 1,
( PMT.MCP ),GAPD N N 2 , APD ,
. , APD ; 3 o
. GAPD APD
, GAPD o ,
, GAPD , ,
[1] . s
GAPD o
SensL N . Zecotek
photonique o
2007

(Multtpixel Photon Counter, MPPC),

’

. E.Pomarico (2] MPPC
, 980 nm 1 559 nm 1 MPPC
, 600 nm , Fig. 1 Photo of MPPC module
1559 nm s =
. BI
3.2X107% J; Zhang. G. Q L MP- T4UZ PD
PC , ;Y. Mizu-
mura MPPC
L MPPC . . 1
(58] 2 MPPC
MPPC MPPC Fig. 2 Surface structure of MPPC



974

19

PR HLH

y N
GM APD

v

3 MPPC
Fig. 3 Scheme of MPPC equivalent circuit

2.2
4 s
MP-
PC,MPPC ,Si PIN
MPPC
(FWHM) 10 nm ,
Peltier MPPC
MPPC R MPPC
15 C, 141. 3
kHz( 0.5 ),
= gty B
MPPC T AR
CIRERERER R
Motk 00
Si P]N@ (] 7 T I
4 MPPC

Fig.4 Experimental setup of photon detection with MPPC
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Fig. 5 Output waveforms of laser pulse
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Histograms of detected signals
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