
Angle resolution of hpDIRC itself
• Cherenkov light angle resolution in hpDIRC is about 8 mrad

– This is due to the 16% material budget of itself


• Most of the angular resolution of the Cherenkov light relative to the direction of travel of the 
track is probably determined by the angular resolution of the hpDIRC itself, not the angular 
resolution of the track.
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Figure 8.91: Photographs of the PANDA Barrel DIRC prototype (a), including a close-up
of the readout section (b) taken during the CERN test beam. Performance plots illustrate
the comparison between simulated and experimental data for photon yield (c) and single
photon Cherenkov angle resolution (SPR) (d).

tained during the 2018 test beam campaign at CERN. Although the PANDA prototype differs sig-3943

nificantly from the ePIC hpDIRC in terms of geometry (single bar), slower readout electronics, and3944

lower-quality sensors with larger pixels, the studies and results are highly valuable for hpDIRC3945

development. The same software used for all ePIC hpDIRC performance studies was employed to3946

successfully reproduce the PANDA prototype test beam results. As shown in Fig. 8.91c and d, the3947

agreement between the simulation and experimental data is excellent3948

Reconstruction methods The hpDIRC utilizes two primary reconstruction methods for iden-3949

tifying particles based on Cherenkov photon detection: geometric reconstruction and time-based3950

imaging reconstruction. These methods translate the detected photon patterns into meaningful3951

physical information, particularly the Cherenkov angle, which allows direct particle identification.3952

Geometric reconstruction in DIRC detectors is based on determining the Cherenkov photon direc-3953

tion from the mutual location of the radiator’s readout end and the pixel hit by the photon. This3954

method allows direct geometrical reconstruction of the Cherenkov angle for each detected photon3955

by utilizing both the photon’s direction and the beam particle’s direction. Photon directions in3956

the prism are pre-calculated using full simulations, taking into account the optical materials, and3957

stored in look-up tables (LUT). Discrete ambiguities arise due to photon reflections within the opti-3958

cal system, but these can be reduced by applying a cut on the difference between the expected and3959

measured photon arrival times. The geometric method relies on the photon position, and only uses3960

timing information to suppress background noise. The geomtrical method also provides key per-3961

formance variables such as the single-photon Cherenkov angle resolution and the yields of signal3962

and background photons.3963
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Am I missing something?


