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What to expect?

> Tiny introduction and motivation

>Brief and Biased rundown of cool
Bayesian things happening in nuclear physics

> Hands-on session for beginners and experts
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What's our goal?

> Predictions and analyses using Quantified
Nuclear Models

> We can quantify our Uncertainty aswell
as the Information Content of new (and
old) measurements
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What's our goal? (cont.)

> Combine the wisdom of multiple
models In a principled way

>Ald Inthe design of new experiments
(@again, in a principled way)
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What's our goal? (cont.)

> Corrl Get on the BAND Wagon: a Bayesian framework
mode 1l for quantifying model uncertainties in nuclear
dynamics

> Ald | || o ctethis artice: D R Philips et al 2021 J. Phys. G: Nucl. Part. Phys. 48 072001

(again, In a principled way)
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A note on Emulation

Does your model take a “long time" to evaluate?
Maybe a surrogate model is for youl!

There has been incredible progress on
Model-driven and Data-driven emulation

techniques in nuclear physics contexts
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Application 1: The Quantum Harmonic

Always accepting
new examples!

A
A-\
Oscillator

Application 2: Two body single channel

nuclear scattering

hitps://drascsn.net

Application 3: The Empirical

nterpolation Method

Application 4: Time Dependent Systems

(evolution in the reduced space)
Aplication 5: Black-Box Methods v

Contributors
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Onto the Challenges!

Who here has done a few Bayesian analyses in the
past?

For the experienced, | recommend either exploring:
1) Posterior storage and distribution
2) Model Mixing
3) Or whatever else seems fun )
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Reproducibility and Accessibility

A few challenges include:

- Agility in the face of new data

- Efficiency of calibration

- Distribution of Bayesian posteriors (not just
samples!)

- Traceability and reproducibility of results
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Reproducibility and Accessibility

Our approach: use an ML approach to learn normalizing
flows for the high-dimensional posterior distributions
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Reproducibility and Accessibility

Our approach: use an ML approach to learn normalizing
flows for the high-dimensional posterior distributions

Rosenbrock-banana Himmelblau Student-t
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Model Mixing

For a directed challenge, check out:

https.//dithub.com/ascsn/2023-FRIB-TA-Summer-5Sch

ool/tree/main/model-mixing
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Model Mixing

For nice model mixing details, visit the following:

https.//bandframework.github.io/Taweret/landing.html
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Practical Bayes

For the challenges on practical Bayes, visit:

https.//dithub.com/ascsn/2023-FRIB-TA-Summer-5Sch
ool/tree/main/practical-bayes
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Practical Bayes

Prior and likelihood building

Sampling from posterior
and plotting it

Calculating new things

flx,a) = ag + a1
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~060 participants
spanning a wide
audience
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