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𝑰 = ෍

𝐬𝐩𝐢𝐧 𝐬𝐭𝐚𝐭𝐬

|𝑨|𝟐

• I: Observed spectrum ~ probability distribution (observation)

• A: transition amplitude (model)

Quantum process phenomenology
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𝑨 = ෍

𝐩𝐚𝐫𝐭𝐢𝐚𝐥 𝐰𝐚𝐯𝐞𝐬

𝐦𝐚𝐧𝐲

𝑻 𝐦𝐚𝐬𝐬 𝝍 (𝐚𝐧𝐠𝐥𝐞𝐬)

LHCb, ATLAS, CMS, BELLE, BES:

decays kinematics (1->3 mostly, 1->4 sometimes , + polarization)

COMPASS, GlueX, Crystall Barrel:

production process (2->4 mostly, + polarization)

Amplitude Analysis and Partial waves
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Program to today
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COMPASS PW:
one of the most complex setup

Preservation of “nested”
statistical models

Preserving / explaining
the analysis workflow

Symbolic model serialization

Open data and
analysis workflow in LHCb.
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Round table discussion.
A few comments 
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AmpGen example
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https://github.com/GooFit/AmpGen
Model building / Fitting framework.
Models are shared between experiments using AMPGEN DSL



Amplitude models as Julia package
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Thanks to excellent package manager in Julia.
Straightforward to pull model,
do whatever you want

https://github.com/mmikhasenko/Lc2ppiKSemileptonicModelLHCb.jl



Common format on model would allow

• comparing frameworks in term of correctness,

• in term of performance,

• gauge optimization gain on multithreading, GPU

• gauge a gain of autodiff

Fostering Benchmarks
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Example: https://github.com/iris-hep/adl-benchmarks-index



How three-body decay model might look like?
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Building complex amplitude.
Dalitz plot density ~ sum |A|^2

resonance: should be an amplitude



1. Collect sample of published models

2. Explore HS3++like format what would deal with complex amplitudes

3. Implement interfaces: Julia, RooFit, ..?

4. ???

How do we proceed?
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