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Fig. 1. Framework plot of the photon counting detec-

tor based on Vernier anode.
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Fig. 2. Schematic diagram of Vernier anode with two

pitches.
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Fig. 3. Basic electrode unit A of Vernier anode.
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Fig. 4. Three-dimensional Vernier anode model.

Bl 5 2 LA Sz b X b A6 4y I s = 4 ]
Fig. 5. Three-dimensional mesh dissection diagram of
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Fig. 9. Vernier anode fabricated by picosecond laser

ablation.
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Table 1. Comparison between simulation data and measurements.

WA S 1 2 3 4 5 6 7 8 9
i B8 /pF 1.705 2.966 2.722 2.859 2.928 2.700 2.912 2.918 2.780
W& E /pF 1.767 2.433 2.234 2.467 2.378 2.300 2.533 2.333 2.433

AT S 10 11 12 13 14 15 16 17 18
i ¥4l /pF 2.991 2.760 2.754 2.690 2.932 2.805 2.920 2.747 1.740
W& E /pF 2.367 2.300 2.333 2.433 2.400 2.300 2.233 2.400 2.100
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Fig. 10. Intersected electrode capacitances with dif-

ferent permittivities.
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tances with different insulation channel widths.
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Abstract

According to the principle of Vernier anode photon counting detector, in this paper we discuss a decoding algorithm
of calculating centroid location and interelectrode capacitance between electrodes, which has a close relationship with
preamplifier circuit noise. Based on the Poisson’s equation, the theoretical model of Vernier anode is established. The
method of calculating the irregular shape uniplanar self-capacitance and interelectrode capacitance between electrodes
using ANSYS finite element analysis is introduced. In addition, a Vernier anode plate is manufactured with picosecond
laser micromachining process on a 1.5 mm thick quartz substrate with gold film as conductors. The Vernier anode pattern
has a pitch of 9.9 mm, an active area of 19.8 mm x 19.8 mm, insulation channel depth of 10 pm, and insulation channel
width of 30 pm. Comparing the simulated capacitances with the measured capacitances, the validity of the three-
dimensional finite-element method is proved. A simulation study on the effects of substrate permittivity, insulation
channel width and depth on capacitance change is carried out. The simulation result provides a basis for structure

design of Vernier anodes.
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