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Ring inner radius: photocathode collection maps and signed radial mapping ® reach to SiPM
: Identical 525 starts per radius (2.5 mm launch grid); existing simulations ® Other
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- The 10 mm inner radius geometry was used as the new reference. Pixel excess =

- Raising the ring by up to 3 mm maintains approximately 100% collection.

Nsipm

X 100 %

- The pixel excess fraction decreases from 6.7% to 3.6%.
- Larger shifts reduce collection: 91.6% at +4 mm and 72.4% at +5 mm.

Ring height: SiPM landing distributions and signed radial mapping

Ring inner radius 10 mm; identical 525 starts per height (2.5 mm launch grid)
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— Adjusting the ring height balances efficient collection and a less concentrated landing distribution.
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Outlook

- Fabricate a new PAD prototype incorporating the optimized ring geometry.

- Measure the photocathode response and compare it with the simulated collection map.
- Continue the development and optimization of SiIGHT.
- Explore a new design combining the advantages of SiGHT and PAD.

Conclusion

- The ring geometry strongly controls photoelectron focusing.
- Reducing the ring inner radius from 15 mm to 10 mm improved the simulated collection
efficiency from 43.8% to 99.8%.
- Raising the ring by 3 mm maintained approximately 100% collection while reducing the
pixel-excess fraction from 6.7% to 3.6%.
- The best tested geometry combines a 10 mm ring inner radius with a 3 mm upward

shift.

- Electrode optimization can improve photoelectron collection while controlling excessive
concentration on the SiPM.

References

1] XENON Collaboration, Phys. Rev. Lett. 131, 041003 (2023).

] XENON Collaboration, Eur. Phys. J. C 82, 599 (2022).
] XENON Collaboration, Eur. Phys. J. C 75, 546 (2015).
] Y. Wang et al., JINST 12, P02019 (2017).

] R. Peres, S. Kazama and M. Kobayashi,

NDIP 2026.

UNIVERSITY

Gmslu-.uc School of

C1€nce

“Initial characterisation of the Hamamatsu hybrid photosensor,”

2026/09/28-30



