
ML in HEP 



Good resources 

HEP ML Living review 

https://iml-wg.github.io/HEPML-LivingReview/


BDTs 

Higgs discovery An overview and some HEP use cases 

https://arxiv.org/pdf/1207.7214
https://inspirehep.net/literature/1245931


NNs

Phenomenology Normalising flows 

https://arxiv.org/pdf/2405.02888
https://arxiv.org/pdf/2403.18582


CNNs

CICADA & Axilotl 

In CMS, CNNs are used at trigger level 

An autoencoder has learnt how to compress and  
decompress and image  
 
We measure the difference between the  
image and our reconstructed image  
 
An anomaly would have a 

https://arxiv.org/html/2411.19506v1#S2


GNNs

Particle tracking

https://exatrkx.github.io/


Transformers 

Particle Transformer for jet tagging
Particle tracking

https://arxiv.org/pdf/2202.03772
https://arxiv.org/pdf/2411.07149


GANs 

Used to generate Monte 
Carlo data 

https://arxiv.org/abs/2212.03763
https://arxiv.org/abs/2212.03763


Emerging trends 

Dedicated libraries  

HLS4ML 

Foundation models  

Uncertainty quantification  

Equivariance 

Symbolic learning 

https://fastmachinelearning.org/hls4ml/
https://arxiv.org/abs/2507.05858

