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Cheetah

Differentiable Beam Dynamics Python Package

* What is Cheetah? .
* An easy-to-use Python package for fast and differentiable beam
dynamics simulations.
» Specifically designed for machine learning applications.

+ What can you do with it? &’
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' Cheetah provides orders of magnitude faster and
0 W o u differentiable beam dynamics simulations for
u applications like reinforcement learning, gradient-
based n;ilmisatlnn, Bayesian optimisation priors
and modular neu

ar neural network surrogates.

+ Come to the poster!
* Read the paper!

» “Bridging the Gap Between Machine
Learning and Particle Accelerator Physics
with High-Speed, Differentiable
Simulations” in PRAB
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beam_1in = ParticleBeam.from_astra("beam_1in.ini")

segment = Segment(
* Use Cheetah! ‘ ,
Drift(length=torch.tensor(0.2)),
Quadrupole(length=torch.tensor(0.2), name="Ql"),
Drift(length=torch.tensor(0.4))
Quadrupole(length=torch.ter 0.2), name="Q2"),
Drift(length=torch.tensor(0.

pip install cheetah-accelerator

segment.Ql.kl = torch.tensor(1
segment.Q2.k1l torch.tensor(-

beam_out = segment.track(beam_in)
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