5% 3 Hr DG Vol.5 No.3
2012 4 6 H Chinese Optics June 2012

XEHS 1674-2915(2012)03-0302-08
R 22 S IR B WUiR I Al e T BRI =S

NEF'? RER'" FHF kEE AR
(1. PERFER KELFHETIME WEF R BT, 4K K& 130033;
2. PEBFR FFRER, L 100039)

FEE ST T — i s Sk B ol 3 AR ( MCP) Y6 T3 BRI ER , FH TR0 L BR 55 58 708 2 (Pl 55 19 30. 4 nm FR 4T, il
T AR B R SO T IR MG B ARG T ECRR I 2 ) R R RN A BRI AR L, 4 R R B L G R AR D B 1
M 2B SRYR T R AR MBS TR BRI AR P | TR ST R AR DN 45 IR M 7 7 %o o 3 2 A 48PS %) T AL B8R o <, RS o o
GO ERAE R IR S T AR, 8 IR T Zoad T4 B3 1) Sl S AR O TR0 R G2 1 S THECRAL R 0. 34 count/ (s » em®) o REE
)43 PR A7 F TR A RICR S IR, 32 R BESE A AR W pl TS () ) TR S A A () A T P 9 R o/ Nl R 1 P s
HOTHCRER S 1 LR B0 R AR

X B OEETFIHRERN B B AR R R

B 43S TN366; TN144 XEAARIRAD A doi:10.3788/C0.20120503. 0302

Microchannel plate photon counting detector in UV range
BU Shao-fang"*, NI Qi-liang'“, HE Ling-ping', ZHANG Hong-ji', LIU Shi-jie'

(1. Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun 130033, China
2. Graduate University of Chinese Academy of Sciences , Betjing 100039 , China)

* Corresponding author , E-mail ;nigiliang @ yahoo. com

Abstract; A Microchannel Plate( MCP) photon detector was developed to detect the 30. 4 nm radiation in a
plasma layer of the earth. By changing voltages, temperatures and other parameters, the variations of the dark
noise and resolution for the MCP detector were compared. The results indicate that the dark noise of the detec-
tor comes from the ion feedback of residual gas and the thermal noises mainly. Therefore, to reduce the dark
noise, the microchannel should be preprocessed by removing residual gases and the detector could not work at

a high temperature state. After preprocessing at the room temperature, the dark noise counting rate of the de-
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tector has reduced to 0. 34 count/s * cm”.

Furthermore, the temperature has a little effect on the resolution of

the detector, and the resolution dependents on the variances of voltage or counting rate obviously. With differ-

ent resist pressure abilities for different MCPs, it demonstrates that the proper voltage or counting rate can pro-

vide a better resolution.
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Fig.2 Dark noise image and pulse height distribution curve of microchannel plate
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Fig.4 Resolution images of dark noise obtained at different voltages and temperatures
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Tab.1 Dark noise count rates at different

voltages and temperatures

C Dark noise count rate/( counts + s ' + em™?)
-3000 V -3200 V

22 0.6 1.1

75 2.9 3.2
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Tab.2 Signal count rates at different voltages and temperatures

L Signal count rate/(counts » s '+ cm™?)

-3000 V -3200 V
25 0.55 x 10° 1.69 x 10°
75 0.37 x 10° 1.51 x10°
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Fig.6 Enlarged centre parts of the resolution plate images at different voltages
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Tab.3 Signal count rates and resolutions at different voltages corresponding to the images in Fig. 6

Voltage/V Count rate/(count + s~' + ecm™?) Resolution/ (lp » nm™")
-3 800 0.14 x10° 5.04
-3 900 0.29 x10° 5.66
-4 000 0.49 x10° 6.35
-4 100 0.65 x10° 5.66
-4 200 1.55 x 10° 4.00
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Fig.7 Enlarged centre parts of the resolution plate images of detectors at different count rates at 4 100 V
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Tab.4 Signal count rates and resolutions

corresponding to the images in Fig.7

Count rate/

Resolution/(1p » nm™")

(count » s« em™?)
0.6 x 10’ 5.66
0.9 x10° 5.66
1.2 x10° 4.00
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