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What follows is mostly 
taken from the paper: 

"DeepRICH: learning deeply 
Cherenkov detectors." 
IOP Machine Learning: 
Science and Technology 1.1 
(2020): 015010.

CF and Jary Pomponi 

(open access)
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DIRC Detector Schematics

3D (x,y,t) readout  allows to separate spatial overlaps. 

Patterns take up significant fractions of the PMT in x,y and 
are read out over 50-100 ns due to propagation time in bars.

H12700 PMTs have a time resolution of O(200 ps) and 
read-out electronics giving time information in 1 ns buckets.
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Reconstruction Algorithms: Established Methods
J. Hardin and M. Williams, JINST 11.10 (2016)

       basically a trade-off memory/CPU usage

           faster reconstruction/hit pattern    better resolution in regions with high overlap 

 

R. Dzhygadlo et al. Nucl. Instr. And Meth. A, 766:263 (2014)

1. Creation of the LUT: store directions at the end of the 
radiator for each hit pixel

2. Direction from the LUT for the hit pixels are 
combined with the track directions (from tracking)

Fast tracing mapping straight lines through a tiled plane

1. Generation - 2. Traces through bars - 3. Traces 
through expansion volume  

https://github.com/jmhardin/FasDIRC
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DeepRICH
Architecture
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t-SNE used for 3D visualization

latent space
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DeepRICH Performance
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Perspectives

● The DeepRICH architecture can learn different topologies of hit patterns and 
can be used for different types of imaging Cherenkov Detectors (DIRC, RICH… 
hence the name)

● Planning to deploy DeepRICH on both DIRC and RICH detector too. 

● Not only fast PID:

○ Training possible on real data with high purity. Allows to “deeply” learn the 
Cherenkov detector response (info useful for alignment) 

● Recently started analysing simulated and real data from the GlueX DIRC.


