59 % %591 201049 A
1000-3290,/2010/59(09) /6029-07

L7/ N

ACTA PHYSICA SINICA

Vol.59,No. 9, September,2010
(©2010 Chin. Phys. Soc.

BTt &L Y

A E RS

FE 15 18 25 RO BF

£ % BFE A %

AEE BRE I OR

Btm mEE #-K

(P E B2 B RE Y BEF 0T, dE 50 100049)
(2009 4£ 9 H 15 H Yk F];2009 4F 10 A 9 H &M k)

BT K RE 4% 196 2 L 5T R 20 fR 5 ( BSRI) 52 6 BEOR A — 2k 8000 &% , WF bl T 3% T 38 1h 26 5 iy ) 44 (60 ' R X O
AR TG A (GEM) . S50 0 A2 vhod o bt 332 1 4% #) SR, 9 46 7 oP B B 1o B T S 56 4 380 vp 0 WL 1 2 AL AT A
B2 B LT KA RGeS VME £ -ADC R GE, XK X SR a4 100 B 43 PrR BEAT TR 2 0 & ELAS 20 T 00 57 1) — 4
ALE A HEX TP 20 84 wm, Y T2 75 wm. WS T =4 GEM K22 2 F6F 7 B 2 B 552 i, 9 0 1 R0 4%
B A7 A S 2 . o R T PR B A GEM I TR L i K R A5 8 T — & W BS A AT T GEM
RN 2546 T AL 0 A R G AR 1, 48t T AR G e B 5 e

Z

KGR B, AR TR AR, AR B, B

PACC: 2940T, 2940H

SR BT 1 g (gas electron multiplier,
GEM) &t JUAF th BR U 4% 7 #F 5% i o0 ( CERN) & Jig
TR R (18— b T A R AR AR RN g, A R
o W T A LA R ik 2 o O AL B 2R T T
J¥ie (kapton ) J5E. T A B 76 9 00 408 17 1= ves W s, H
TEALA T 07, X5 400 L 2 R AT ORI 2 B A
— RV AL, s TR PR B R A )
g (] 43 9 B2 5 AE 5 A TR e 4 A 3% T AT R
AFEF LA, B 1997 W R4, B &) iZ /i W
5 = R B S R 7 ) B R R SR i 2 0 T [N B
AWETEE ARG ST, A TAETfESi = C T 1
47 S L0 A,

BEXS LR 2D 48 5 ( BSRF) 52 56 % — 2 #8 ] &%
0 52 Rt oK, BIF & BE 8 il T S92 8 SR 1) 4 o R
B X SR 2 AR H A 48 O b R 2 B E R BT
20 N RIREN

N T RN T i GEM [1Re 1, 15 31 5 & 19 5E 137
K BE BT HIAE 1 T 4E i i SRR Y GEM
BERL. 53 B T — B B A oK BB ) A% 2% 19 L
i e . 3 R T A S b AR A Y A AR A S

T @I & . E-mail; liuben@ ihep. ac. cn

5, Bt U A A GEM R &5 52 1 2% 4544 Al GEM
B B A ik 07 50 22 S B T 0 R g 4
LB 098 T =49 GEM JE 22 22 Fn o 8 43 H¥ i)
SE M T PRI 2 A AL A B 2k O Xk
TR ) GEM T AP i R e 15 2 1
—E B HLE AN,

2. AT HME RGAHEME GEM #
TR B

2.1, Z#HMERF CEM RN B EHLHE

F A E N 100 mm x 100 mm () CERN #5
HENF 40 e = 9% GEM. GEM Ji5 iy e A i A B 4 ) 1%
ReAs ny b A i (L) b s, Bk g & it Bk
AP 25 T 20 BB A 20 AL 100 mm x 100
mm (% AL (5 pwm ) 5 BRI e R (50 wm ). 352
IR EN R B A . &1 2 Sy =9 GEM 45 #7n &,
B X5 — B AT XA X ] B A B 8
mm,2 mm,2 mm,2 cm. ] K5 CAEN SY-127
PR HL I 44 T . B GEM & pad i
M % B = AR, 78 DL TAES A& (Ar/C0,(70:30) ),
F = RAE R LA



6030

S 59 %

B LA )AL IR GEM B {25 i 7 3 1R

K2 =% GEM W45tR EE (Ey, Ey,

ST )

2.2, ZHMBERE GEM IRMSEHEH&EH
TR B R GEM R 2% 0 e A E 7 AR

X

'8l

Yy

Y3

Yy

Eqy, Ey 50500
Y R A A S gy, g, g g 23 B

NN

e 2

Yy

Y3

Y,

NN

3 Aok 00 A R M P TR HRL AT A3 AT Y G R B 2
FRR R AL B R, B T R G D SR
KA TG AR A B BN {F S A i RN DLA
=2 GEM N RIE 5 5 A4E Jfil & A5 5, 5 332 1 - 1
B4 AT /0N 30 AT DA A B0 S5 X L A 43 1 P T
SR Y A== o 1 o I R = 0 o Yy M D
B 55 0 R A

T H SR FH — AN RO S T e s i O X, o
3 ff. Hovb, 3 45 O 3 Y X5/ pad PN AR ) AH
LR Y SR A S R AT P A A5 A i
ez 2%, 23 50 ()4 mm (2.2 mm) Al 2 mm
(0.2 mm),0.457 mm (0.559 mm) F1 0.752 mm
(0. 102 mm) , Horpr, 45 5 rp 1) B A 3R 9% 88 19 b iy
() B2 Ok o S 5 4, 4% F 3R TS B R 352
PR FF RGBSR IR SR AT T R

Xy
Yy I Y,
n m*

P3N AR A



9 WA TN AR N Y T L B RO L A A B BT 6031

Bt e R T ST 56 4 B v s H, 2 R RR 90 R A B
il 64 22 B H T R % R B8 L VME f74if-ADC R4t 5
T VisualC + + 6.0 F1 Labview8. 2 [ 4 3% 35 Bt &
5. WIS X, Y 5 m gy 16 BRHL T R EE.

3.1. {5 SEfE

MK 32 A 1R 5 RRAE B, % S 3 B R 4y
SRR AV, =380 V,AV,, =360 V, AV, =340 V,
E,=3kV/cm, E, = E,, = E,, =2 kV/cm,. AT, 3
FATIA 10°f 12 A 5 5 HL W % MR B RO 2
A, LR A A S B AT R GEM AR 25 1
BEh A5 5. R A —Fh R 10 3 AL RS
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a) ETH-ZUERICH, Institut fuer Hochenergiephysik Switzerland Note (1997.09.03).
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¢) Werner RieglerPPT of MPGD-CERN-2007-09 download from CERN Web.
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Abstract

To meet the need of Beijing Synchrotron Radiation Facility ( BSRF) in two-dimensional detectors, a two-dimensional

position sensitive X-ray gas electron multiplier( GEM ) detector based on PCB strips and anolog readout were designed and

constructed. Through the test of two kinds of strip pitchs and based on the system of multi-channel charge sensitive

preamplifier and VME buffer-ADC, the spatial resolution of soft X-ray was measured and pretty good spatial resolutions of

about 84 pwm and 75 um respectively were obtained. The effect of the sum of the voltages applied on the three GEM foils on

the spatial resolution was studied and position veracity and linearity of GEM was tested. The principles of GEM based on

anode readout and the anolog electronic system were clarified meanwhile.

Keywords: strips, gas electron multiplier, position sensitive, anolog readout
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