DL-based PMT photon counting and a
normalizing-flow package
for (astro-)particle physics




PMT rate reconstruction for high-intensity
interferometry

jammy_flows - a normalizing flow package
tailored for (astro-) particle physics
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e Extraction of photon shapes after preprocessing with - ~. + lab measurements
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Motivation:

Particle physics needs precise normalizing flows together
with coverage guarantees

20

We need PDFs of directions (defined on the sphere -> manifold PDF) ™~~~ * ~ =~ =

We would like to have joint PDFs (e.g. PDF defined jointly on Euclidean space
and the sphere, i.e. a PDF on with arbitrary correlation structure)



A partial feature list:

1. Coverage for arbitrary manifold tensor product distributions automatically
supported as defined in (https://arxiv.org/abs/2008.05825)

pdf structure: ed—s2—ed
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A partial feature list:

1. Coverage for arbitrary manifold tensor product distributions automatically
supported as defined in (https://arxiv.org/abs/2008.05825)

2. Supports best-in-class flows for Euclidean, spherical, simplex, line
manifolds + automatic forward/backward pass cross-checks



https://arxiv.org/abs/2008.05825

A partial feature list:

1. Coverage for arbitrary manifold tensor product distributions automatically
supported as defined in (https://arxiv.org/abs/2008.05825)

2. Supports best-in-class flows for Euclidean, spherical, simplex, line
manifolds + automatic forward/backward pass cross-checks

3. Easy to get going with 1 line of code



https://arxiv.org/abs/2008.05825

Any flow is injective -> can composite flows: f_tot = f_1(f_2(...f_n(x))
import jammy_flows for more complexity

/ “gggg" > f 1 (f_2(f_3(f_4(X))))

pdf=jammy_fTlows.pdf("ed4+s2+e4", "gggg+n+gggg")
Simple to use:
pdf structure: ed—s2—ed
Coverage 1 line defines a
— Aoy (conditional) PDF that can
> be trained

7 -> gets you fast to 80%/90%

LA Still possible:
| customization for flexibility




Any flow is injective -> can composite flows: f_tot = f_1(f_2(...f_n(x))
import jammy_flows for more complexity

/ “gggg" > f 1 (f_2(f_3(f_4(X))))

pdf=jammy_flows.pdf("ed+s2+e4", "gggg+n+gggg")

es a
) PDF that can

-> gets you fast to 80%/90%

Still possible:
customization for flexibility



https://github.com/thoglu/jammy_flows

