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GPU Development

https://www.nextplatform.com/2019/07/10/a-decade-of-accelerated-computing-augurs-well-for-gpus/



4Dominik Baack
dominik.baack@tu-dortmund.de

Evaluation of deep learning accelerators for the usage in the cosmic ray 
simulation CORSIKA 8

Acceleration Hardware




5Dominik Baack
dominik.baack@tu-dortmund.de

Evaluation of deep learning accelerators for the usage in the cosmic ray 
simulation CORSIKA 8

Acceleration Hardware
 Tensor Cores A100

FP64                        FP32
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Prerequisite

 Linear particle tracks

 >>1024 track segments accumulated
to reach good performance

Andre Schmidt - KIT
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Track Handling

 Photon count:
float64 vs float32
                   ~ # Photon

– β, n very close to 1

 Mostly multiplications
 and memory operations

Andre Schmidt - KIT

  1
β n

→ 0.03% difference in photon 
generation
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Filter 1

 Angular cuts

Andre Schmidt - KIT

 Dot product → Tensor possible 
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Photon Generation

Andre Schmidt - KIT

 Generate photons directions → vector

 Rotate and translate into particle system
          Matrix multiplication

 Rotate and Translate to Emission position
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Chromatic Dispersion

 Emission Wavelength dependent

 Edge cases:
– Emission only part of 

specified wavelength
possible


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Filter 2

Andre Schmidt - KIT

                 Merged with fluorescence 
generation

 Not feasible for default Cherenkov propagation
– Cuts cost more than simple propagation
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Propagation

 Yesterday:
Propagating Air Shower Radio 
Signals to In-ice Antennas
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Propagation

 2 Parameter: Height and Angle

Andre Schmidt - KIT
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Propagation

 Offset/Distance, Height, Angle
 Still possible to interpolate in hardware
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Conclusion

Andre Schmidt - KIT

 Cross-Check with Corsika 6.9, 7.4 and real
Magic data started.

 Possible cooperation with
 Mathieu and LST possible
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