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Automatic differentiation
Opening Lecture: Differentiable Programming and Design Optimization (Atilim Gunes Baydin,
U. Oxford)
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Probabilistic Programming
Keynote Lecture: JAX for Scientific Computing (Adam Paszke, Google Research, Brain Team)
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Overparameterized Systems

Keynote Lecture: Generalization Properties of Deep Neural Networks Through The Prism of
Interpolation (Mikhail Belkin, Halicioglu Data Science Institute, UCSD))
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What is MODE about
MODE is mostly about these people being right

argmaxx,y(L(x, y)) 6=
[

argmaxx(

∫
L(x, y)dy), argmaxy(

∫
L(x, y)dx)

]
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The goals of MODE

“We aim to create a versatile, scalable, customizable infrastructure, where a generic detector
design task can be encoded, along with all the players (pattern reco, nuisances, cost
constraints, a well constructed objective function).Then automatic scanning of the space of
design solutions becomes possible!”

This doesn’t replace the work of the physicist! We aim at extending the physicist’s abilities
by producing design assistance tools, focussing on diagnostic tools and visualizations
for interpretability

We don’t propose the one optimal solution to a given problem, we aim at proposing a
distribution of solutions in a region of optimality, to assist design choices!

Optimization targets are not only strictly physics-related (e.g. significances): we consider also
financial cost and other constraints in the optimization
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Begin simple, proceed towards complexity

We identified and started studying some relatively simple use cases: muon tomography
detector optimization, calorimeter optimization

Plan to proceed to other simple use cases (e.g. small detectors for HL-LHC), providing
proofs of concept of increasing complexity
“Every problem is difficult if you want to solve it well and make an impact”

In this workshop we aimed at starting to build a community of interested peers and identify
problems that we may tackle alltogether
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Joining MODE
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“I have joined, now what?”

Vischia First Workshop of MODE September 06th–08th, 2021 17 / 22



Whitepaper

Opt-in system, to be seen as a great opportunity: the effort is small (the length of the paper is
constrained)

White paper as summaries of ideas and a tentative road forward
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Regardless of whether you’ll be joining or not

We’d be delighted (and will definitely ping you by email) if you would join an open
discussion session of the next MODE Collaboration meeting!!!

Discussing ideas, opportunities, future work, and synergies, towards eventual collaborations!
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A final note on this workshop — 1

It’s great to be back, at least partially, to in person discussions and brainstorming
Thank you very much to the Scientific Advisory Committee, the Organizing Committee (in
particular to Carinne and Carine), and to all session chairs!

Thank you very much to CP3 and UClouvain for permitting the workshop in this uncertain era,
in particular to Christophe Delaere for the support as CP3 director!

Thank you very much to the opening and keynote lecturers!

Thank you very much to all the speakers of all the sessions!
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A final note on this workshop — 2
Thank you, the participants, for the interest and the fruitful discussions

A special thanks to the in-person participants for the courage of pioneering the return to in-person
workshops

Now let’s go and pioneer experimental design via automatic-differentiation-based
optimization!!!...
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...and also let’s maybe go for dinner!

We plan to go for sushi dinner at about 19:30: feel free to join!
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