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Cosmic rays at L2

2

-Two contributions :

Direct hits : glitches

Heating of the focal plane : common 
mode noise

S. L. Stever et al. 2024 SPIE proceedings
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Cosmic rays and LiteBIRD

S. L. Stever et al. 2021, 2024 SPIE

Few glitches, mostly 
common mode noise 
from wafer impacts

Data decimation !
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Cosmic rays and LiteBIRD

Very large amount of detectors : 
the data has to be decimated for 
downlink

Data decimation : ringing effects in 
19Hz data which contributes to the 
noise level
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Real-time data processing : the LHC case

Use Neural Networks for fast and efficient 
real-time data processing

New software and hardware make it even 
possible to use on FPGAs and DPUs

→Process large amounts of data in 
real-time using pre-trained NNs
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Real-time data processing : ongoing work
→ Main focus on the 152 Hz -> 19 Hz decimation

→ Glitch detection :
- Goal : flag direct hits
- Compare the performances and footprint 

of traditional algorithms (z-score, wavelet based 
peak prominence) and ML-based algorithms (1d 
CNN, LSTM, …)

→ Common mode noise :
- Goal : evaluate in real-time the coupling 

correlation matrix of the detectors

→ Other prospects :
- FPGA implementation at higher sampling 
frequencies
- Real-time deglitching and noise reduction 
using pre-trained neural networks
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