538 B 12 1)
2009 4F 12 J

P/ R S
ACTA PHOTONICA SINICA

Vol. 38 No. 12
December 2009

CEpR /Sl is AWERE R IR/ Simns

Fmen, B kN, LA

(GRINR 2 e T2 0F 58 BT, TRYI 518060)

 EATERBRALFORE BT FMEAT A THELARNEG I SR ER L. RBR
TRELEORACKTREEL T RF RAGHF RN B b b Fog ol 2 A4F 4 s 4%
HAW BRI NRYBRIEEZAAOIUATEM AT b A ZHEAHA KT O LT T8
AR EEFENRERA TG AT ARNMBAE FTAEAEZREREAN.ALENRAEESR
REGB I TAN A FERAALG LR EAHAA 0, LEIESZT 50N, 2T REEH
100 %6 » 37 VA i = B A RO X B 1A AR Ae KR M & AR 69 33048 ) 8 & K.

KER AT A SRS LA AR BN

hE 4 %S . TB133; TNI152

0 3l

DRI R A R R R K
AU B 0l L 5 484 28 A T 0 v 43 S Ol 3
e IR A I A ) RO | e R SO G A
A ) Z B . R O A G A R Rk
I3 =2 AR RO R A s O A
DA B2 2R S AR SR L A TAE MR & BB R fF
B T AR O A A% A R T RCR AT
5% BEURT A B8 T T AR ARG L AR A9 1 B R L A4 R/
SR A AR i 2R DL T AR B B A T ok A
SR RIS AR T S AR OO X SR A g
BROR HE A A A L 4 A P B A A o v Fl A AT
F S PR AR HE B OE A TS e A O B R
AR ME A B R R T8 AR K AT 3k 200 mm®. HLA8
36 H A% 38 45050 (Photomultiplier Tube, PMT) J& —
ol AT R 55 G AR I A . 5 R Y RO
PR S A L PMT HA &1 25 (10° ~107) | R
BE R RGBT YL KA 4 PMT ¥k
B B Ok 5 38 T Re AT S AROR A T kg
Dt HL B B AR 21 5. (H 2 38 3 1) PMT 4T A 454
52 0% Bl P PO RS G A e 2% JF HiE T
RIORAR. A 51 2 R e i RICR 9 B Ot L B
AR RN D' 2 AT £ B A X6 5570 o BR AR Y v i 7 1 —
B2 BE RZ 8 PMT fhJe ik A i 306
B S JLAF s g 0 5 BRSO TAEMIR &
AU A 3 A T A e R R B B T DL S B LS
A K B S AgCE R [ B SORT AR AR TR A it RE = 4

[

“ERBARFFEAA0575072D) F S R B & EF R AA R
A I3t %) (06CXD009) % B
Tel: 0755~ 26538558
WMAE B #.2008-12- 11

Email: NIULH@szu. edu. cn
&= B H#9:2008- 12— 24

MERFRIRED A

WERHRE.1004-4213(2009)12-3079-5

TEZIEE T AT RN BA R B 35 8 48 (AD) B
PO HAR AR M 2 PR T P RE 0 9 AR IO 55
BBl 9 A5 A S (ELR Ol 1R AT R A 5 L B AR AD 2
JF) e 02 % w5 ) L GEL R -8 kV~20 kV), ] I
B Tl i AD 23 ] B RS L X S B o
S 7 B » DT e ARG B A 1) A 7 i

AR BR Z IO AR C & B T
Yy AL A DI 7 il SR B AT BR
WFFE A AS B TR A  HR5 ) J2 J 4 R AZ ) B v A R
S U W5 | A A% A EE AL O H A B R DU 1
R B B BER G L A H AE T ROR e e
o E NN NS L) VRV N A S e Tt ¢ (N AN TR 2PN 1
Ay AR . TR A SO IR R T — R
T EGIY I RICH A1) PMT. A5 1 58
AT S5 5 2Kt Ha BR AR s AL S £ B 1 BR S AN AN B
L EEI WL R = TR AN N L = R SN
N i AE S5 RE L B TR AT T (Compound
Parabolic Concentrator,CPC). 25 #y, 0] UL 32 BLAE K
AR D A AT BRI OR PR DN T BR A D0 L SR F /I T RR R J
SEEOGHLBAM . B 7R R 15 2 % 0 3E = Y [R] I O
JINT AR M RO ) O N T R L (A
RUAH FE 20 SR AE R R s i AR T Bl i 13K
R BIEE | WCAE FR AR DL S TR T
YU RE T R 2515 3 52 10 B

1 CPCEAREFIESHFi&IT

CPC fERM A% b 19 TAE BB AR AT 1. T CPC
WEZERE A ' S i I 2 3R 2 0 WL I A ] i SAE A
R A R ARORE B A A S ) ' vl 3 o o M 2R £ ) el 1
B b D 13RSI AL IR 2R i CPC. i 2 (7] i X
CPC #EAT A BT I 7oA et



3080 b R 38 %
Focusing electrodes 1.0
, L
Compoung [araboll7\_\ c 08}
concentrator Insulating gap S
Photoelectrons” __——2q =
e = x 0.6 o .
Input light 35 ¥~ Cuting of bottom 31
® 04 k=0.96 L=200 b
Reflective g 77| — Cuting of bottom 3
photocathode g k=0.94 =277 ™
/ 8 02— Original CPC k=1 L=160 # *A
Input windo - Cuting of top k=0.4 =85 e,
O [ -& - Cuting of top k&=0.3 L=72 *

A1 CPCIT#FE3#E
Fig. 1 Scheme of the detector
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Optimization Design of compound Parabolic Concentrator in the

Weak Light Detector
NIU Li-hong, LIAO Hua,ZHANG Jin-song, WANG Xin

(Institute of Optoelectronics in Shenzhen University , Shenzhen,Guangdong 518060 ,China)
Abstract: A Compound Parabolic Concentrator (CPC) is designed based on the principle of non-imaging
optics to develop a novel Photomultiplier Tube (PMT). An efficient solution is proposed for the
optimization design of CPC electron-optical parameters based on the Genetic Algorithm (GA). GA
simulating the evolutionary mechanism of nature is a global optimization parallel searching method. The
photoelectron collecting rate of anode is used as the fitness function of GA and the structure and electrical
parameters as the optimization searching variables. By controlling the GA inheritance evolution direction,
global optimization of CPC electron-optical system is realized. Simulation experimental results show that
the optimized CPC is able to focus light and photoelectrons efficiently. As an example, for light incident
angle of 30°, corresponding light transmission rate of above 75% and the photoelectron collecting rate of
almost 100% are able to achieved respectively with the CPC. Such a design can be applied to develop the
PMT of large detection area,and reflective photocathode for photon detection.
Key words: Compound parabolic concentrator; Optimization design; Genetic algorithm; Photomultiplier
tube
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