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What are we interested in?

Most of you know what we are in interested in (stolen from Engin’s final AMALEA talk)

Calorimeters in a HEP Experiment On a part of the ILD
+ ECAL (Si-W)

* Incoming particle initiates the showers and secondary particles are produced

« These secondary particles further produce other particles until the full energy is absorbed

Shower of secondary particles
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https://indico.desy.de/event/28167/contributions/93874/attachments/63241/77130/amalea_winter2020.pdf

AMALEA results on calorimeter GANs

Results: Cell energy and Number of hits

See arxiv:2005.05334
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+ Both GAN and WGAN fail to capture MIP / full spectrum

bump around 0.2 MeV

v BIiB-AE is able to produce this feature thanks
to Post-Processing network
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* GAN and WGAN slightly underestimate
the total number of hits

v BiB-AE reproduces the shape and width

* During the project we have seen
a big improvement in the modelling
* This has been a coop. with UHH
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https://arxiv.org/abs/2005.05334

Now focus on CMS future HGCal (High Granularity Calorimter)

Extremely complex geometry

* Hexagonal silicon sensor based modules in CE-E
and high radiation regions of CE-H.

+ “Cassettes”: multiple modules mounted on cooling
plates with electronics and absorbers.

+ Scintillating tiles with on-tile SiPM readout in low-
radiation regions of the CE-H.
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» Silicon+scintillator

* Hexagonal modules

« About 3x108 channels/side

« Irregular shapes at the edges

» Different absorber materials

« Electromagnetic and
Hadronic showers
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Person power and plans

1 PostDoc (preparing the job ad)

1 PhD

 We will continue the successful collaboration with UHH in context of the QU-
excellence cluster that we had started in AMALEA

« At UHH a PhD student has started to look into HGCal simulations with G4

« We will share forces with another project (DeGeSim - Helmholtz.ai) dedicated
to fast simulation with generative NNs (one PhD recently hired)

» Has joined the trainings data preparation effort

« We will in a later phase explore generative algorithms on Quantum
Computers (QGANSs)

» Already exploring possibilities in another project at CERN
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