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Study on Position-Sensitive Anode in Photon Counting Imaging Detector
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Abstract Wedge and strip anode( WSA) is one of charge division anodes. In the photon counting imaging detector,
the role of the WSA is to decode the incident position of photon events. The anode performance parameters have an
important influence on the imaging performance of the detector. The inter-electrode capacitance of WSA is studied,
and its calculation formula is obtained by the theoretical model. The WSA panel with different parameters is
designed and prepared. The relationship between cycle length, insulation gap width, anode collecting area,
substrate material and the anode inter-electrode capacitance is analyzed. Test results show that the inter-electrode
capacitance is in accordance with the theoretical calculation result and the deviation between calculated value and test
value is within 10%.
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resolution
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Fig. 1 Schematic of WSA
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Fig. 2 Schematic of WSA under periodic approximation
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Fig. 3 Photographs of WSA with different cycles. (a) WSA,, p;=1 mm; (b) WSA,, p.=1.2 mm
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Table 1 Test results of inter-electrode capacitance under different anodic cycles

Measured capacitance /pF Theoretical capacitance /pF
WSA
C., C. Cus C..(Cy)
WSA, (p,=1.0 mm) 137.2 131.7 73.0 128.75
WSA; (p,=1.2 mm) 119.1 115.7 63.5 109.05
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Table 2 Test results of inter-electrode capacitance under different insulation gap widths

WSA Measured capacitance /pF Predicted capacitance /pF
C., C. C C..(Cy)
WSA; (g; =30 pm) 102.5 102.5 58.6 101.86
WSA, (g, =50 pm) 87.5 88.9 55.8 89.06
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Fig. 4 Photographs of WSA with different insulation gap widths. (a) WSA;, g5 =30 pum; (b) WSA,, g, =50 pm
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Fig. 5 Photographs of WSA with different collecting areas. (a) WSA,, L =35 mm; (b) WSA;, L=59 mm
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Table 3 Test results of inter-electrode capacitance under different collecting areas

WSA Measured capacitance /pF Predicted capacitance /pF
C.. C,, C.. C.,.(Cy)
WSA,; (L =35 mm) 119.1 115.7 63.5 109.05
WSA; (L =59 mm) 281.5 279.1 151.7 288.48

3.4 RS PAAR AR 8] BB 2 B 220

BEUA 18 J 09 B 448 2% 1) T 9 8 LA B BE R A e 4 T AR A5 34 o PR 1) B B8 i H 2 8. BR 1T XS iR i S 8K
A o 57 B0 H AR 149 A A Rk B JEG JEE R A6 A0, 2 5% BH AR (4 A% [i) Fh 25 7 R TR RE 0 . oA T ISR A IR A R X I AR A [
HLASISZ A, [RAE LD 3.1 715 WSA, FE T L BHM . BT HIME T WSA,  iZ S WSA, BA %48k
TSN 6 TR . PIE Xy WSAs #f KR A SR B (e, =3.7) , A ELRIEE A O 2 mm, WSA; #f
JEE Y RE X A HLH B L WSA, SRR FR4A MR LR B (e, =4.2) BN, 3R 4 S W3 A D] v 28 DU 45 21, I
e A TR SR HTRAT BN B BN Rt S RT ATE — o AR /N BB A A R L 2

0404001-5



M6 HARRFRIKK WSA A, (a) WSA,; (b) WSA,
Fig. 6 Photographs of WSA with different substrates. (a) WSA,; (b) WSA;
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Table 4 Test results of inter-electrode capacitance with different substrates

Measured capacitance /pF Predicted capacitance /pF
WSA
C., C. Cus C..(Cy)
WSA, (e,=4.2, h=0.3 mm) 119.1 115.7 63.5 109.05
WSA; (e,=3.7, h=2.0 mm) 103.5 105.1 58.7 95.60
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