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Image performance of photon-counting imaging
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Abstract: A photon-counting imaging detector with a wedge-and-strip anode (WSA) can record posi-
tion information on a single photon or incidence particle, so it can acquire the two-dimensional image
of an objective under very low lighting conditions. In this paper, a detail description of a detector pro-
totype built by us is firstly given, including its configuration and operating principle, then the imaging
distortion of the detector is analyzed, correction methods are proposed and distortion-free images are
obtained. Resolution tests are taken using a USAF1951 resolution target placed in front of the detec-
tor. The detected image shows that the 6 th element in the 2 nd group of the USAF1951 target can be
differentiated by the naked eye. Finally, in order to remove the subjectivity error produced by human
eye observation and to ensure measurement accuracy, the imaging modulation index is computed. The

computed results show that, for the 6 th element in the 2 nd group of the USAF1951, its imaging
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modulation index can reach 57% and 37 % in the vertical and horizontal, respectively. This result indi-

cates that proposed detector prototype can differentiate the strips above absolutely with a 7. 13 Ip/

mm, i.e., the spatial resolution reaches 0. 14 mm.
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Fig.1 System structure of prototype
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Fig. 2 Diagram of WSA photon-counting imaging detector

2.1 MCP i

MCP 2 — Fift oL A8 385 458+ (88 T I 7 94 g
b R D6 A A R T R . A
YL T 1A MCP i 18 N BE SR G .0
R 1 i R B 1 T 22 U188 9 BEJE B 55 7 AL
IDRE (R TR T R ONe N L iR RO L A S (X
GPERE » BT A SR B R A L I
HoWh & i = B AL B BEAS G T 1AL &

RN 25 10 25 (8] 73 B R 5 MCP S 9 36 4 18 1E



11

AT ¥ - 25 B2 TE B RO 7 1T B R I 48 715 1 B B4z ) 2701

o AT RS, AR 3 MEREI RN 40
mm, K& & 40 = 1 9 MCP & e — g, 4
MCP HE P 3 55 oy 3 000 VIR 3 45 fEIk 3] 107,
BETT R Z8 AR AL A i MCP 3 i 2 TAE7E X A4~
2.2 WSA L& R#PAR

WSA 78 R 5 BH A 1 4 2 W 7 2 1 Ha
T2 I W L5 4o 18 FL o7 ik op . WSA J& — A F
TR PR FIARE » 200 ik 468 2 8] B 73 % i Wedge
Strip Zigzag ZH . FEEEA JE B, Wedge H
Wi ARAE Y T 1) Bl e AT Y A RE e v A AL TR AR
Strip HL#K T ARTE X J5 1) B A BE R A8 4k s Zig-
zag FLARZE o5 ) 4 0 R I T AR . W+ = 9 B0 7
A
2

Qw+Qs+Q,

_2Q
YT Qut Qs+ Qs

Hrh Qw Qs Q; JFHMR Y 3 A Hi A it 5 B 14 H fof
LR 2 AR

ST G R I 2 R A L BT WSA B
e T B AR PR — S LA S8 A G
JEI R /N BB AR TIN5 [ B o AR ] B 15 5 R P 2
T AR WG A L A SR 4R HE — O Y 145 W AR
R IETJ5 i
2.3 BFERS

WSA BHAR & i 19 3 A4~ HL A 5 45 HB 2 SR ik o
AN F RGO R 4 o BRI Ot mT Al A R R
FEIEWOR 2B I E — 25 O 3 R 40 R L e
S S A R IR E AT 10 VISERE R 1 ps 1)
R Bk oh . BIE J5 1 kb il J5 2209 14 £ A/D ¥
B b BT AL BRI SR 1 394 B 2R R 4R 5
MBI (5 2 B AL HL. SIS WSA FHAR P
530 NXN A ERG I, B5AMM5 0 (X, Y)
(X, YE[1.NDREL A (DR 1 RER
J6F 78 BH A 18 0 — R B oy S s #i X
(238 .y WS 2 AR R A R HME T (XL YD

X=x XN
Y=yXN

XY Rzt FIEENEMAR T E RS,
B LR SR IC I K BN 1 s sz B Ak T
— AT X R R F AT R A
Ae K 1S HAREZ .

T

, @Y

(2)

3 BB R AL ETG E

3.1 AW GEGETRKRIE

(DRI A = B0 fif 75 57k 225K B AR
14 A PRI 1 1) R A o R 5 F o R R A B AR
AL E RERPE L BIOC R . T s AR AR
SRR Lo ek /N B I 3~ SR AN B AL L
SEAE XA EEOR b B RS SR s Y
gt os B 22 . 24 2 /i e AR Ok
B R BRI E MR A ST
BT A B R . XA BT ER AR
ORI B AL E S BIE R B SR A
=1, B Sk “ 8 ) F1 #l ” (Modulation effect)t® |
MHF AN K B F ol gl iR AIE
BRAR 118 T A DX 7 fL % 8 H A 1 i 2 iy
WS, B TR X SR B R
O TR AR R XA O R A 2 EHE
S GmAET

YA bR T AR Y WA L A BT B AR
TV PR R R 0 s B 57 22 AR i S B A 0 18 B KNG
T PR H AR R A G B L AR S 5 45 1l MCP-Anode
() K% F 37 A5 /N 5 H A ] 9K 2 D TG A R,
T, SRR 24 HE R, A SCH AR WSA JH
BIRKER 1.2 mm, 3 40 4> J& B, A % AR
Jy 48 mm, 1fif MCP 1142k 40 mm., fEiE WSA §E
Wk B MCP i 4 S i 7 = M. WSA =z ]
R E TR Z G Sl R A E MCP-
WSA Z[aH & S BB S 300 V #l 10 mm, B I}
W KRB 5 2~3 DI XA K2
B Y SR A Y IR BE 3 S A AT T T I Y PR R
W22, A& 3 B

1000
900
800
700:
600-

= 5001
400:
300
200
100-

057200 400

~600 800 1000
Y

B3 HEE

Fig. 3 Image with cross talk
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Fig. 4 Optimized image
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