
Supported byURF\R1\211661

Experiment(non)Specifics
Luke PickeringMaCh3 Workshop2026/11/5



L. Pickering 2

● In the beginning there was only MaCh3:
○ T2K-only

The Split

Experiment (non)Specifics

MaCh3 (T2K)



L. Pickering 3

● In the beginning there was only MaCh3:
○ T2K-only● Then we had copies of the code for different

experiments:
○ T2K, HK, DUNE● New functionality was driven by different

experiments/users/components (ND v. FD)
○ Maintainence and keeping new developments in

sync was a manual nightmare.

The Split

Experiment (non)Specifics

MaCh3 (T2K)

MaCh3(T2K) MaCh3(HK) MaCh3(DUNE)



L. Pickering 4

● In the beginning there was only MaCh3:
○ T2K-only● Then we had copies of the code for different

experiments:
○ T2K, HK, DUNE● New functionality was driven by different

experiments/users/components (ND v. FD)
○ Maintainence and keeping new developments in

sync was a manual nightmare.● Then there was...

The Split

Experiment (non)Specifics

MaCh3 (T2K)

MaCh3(T2K) MaCh3(HK) MaCh3(DUNE)



L. Pickering 5

● In the beginning there was only MaCh3:
○ T2K-only● Then we had copies of the code for different

experiments:
○ T2K, HK, DUNE● New functionality was driven by different

experiments/users/components (ND v. FD)
○ Maintainence and keeping new developments in

sync was a manual nightmare.● Then there was...

The Split

Experiment (non)Specifics

MaCh3 (T2K)

MaCh3(T2K) MaCh3(HK)



L. Pickering 6

● In the beginning there was only MaCh3:
○ T2K-only● Then we had copies of the code for different

experiments:
○ T2K, HK, DUNE● New functionality was driven by different

experiments/users/components (ND v. FD)
○ Maintainence and keeping new developments in

sync was a manual nightmare.● Then there was...
○ Core was born!● A versioned home for experiment agnostic

code!
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● Some Event-level info:
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● Mainly concerned with SampleHandler/LLH
● Some Event-level info:

○ https://github.com/mach3-
software/MaCh3/blob/v2.7.1/Samples/EventInfo.h
■ Neutrino species (before/after osc)
■ Neutrino energy
■ Neutrino approach angle (atmospheric)
■ CC/NC interaction● Splines:

○ Binned: In-file naming convention is parsed by
experiment, but the rest of the handling
(reading/storing/applying) is in core.

○ Ev-by-ev: Handled at the experiment level, but
common format splines passed back to core.

What’s Does Core Know About?

Experiment (non)Specifics

Allows oscillation weights tobe fully handled in Core

Binning is handled in core, so if aspline knows which bin it appliesto, no more info required.
Event looping and histogrammingdriven in core.

https://github.com/mach3-software/MaCh3/blob/v2.7.1/Samples/EventInfo.h
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● The event-level required information must currently be duplicated between
the experiment and core:
○ Read in from experiment-specific data formats
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● The event-level required information must currently be duplicated between
the experiment and core:
○ Read in from experiment-specific data formats
○ Copied to core structures● CRTP – Curiously Recurring Template Pattern
○ Base class is a template class which is specialized over the subclass
○ Base class ‘knows’ about the subclass EventInfo structure and keeps a vector of those rather

than it’s own type● Not the most urgent or problematic, but just an interesting use-case for an
interesting design pattern.

● Use ~this pattern for method templates in the functional argument interface.
○ To me it makes the interface quite clean. Comments/thoughts?
○ (template compiler errors can be gnarly... LLMs are very good at helping these days)
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● Experiment/Core split is unambiguous benefit for many many reasons
● But exactly where the split lies and how information crosses has evolved

organically:
○ Worth actively designing/writing down? (I think so)
○ Doesn’t have to be one paradigm for all moving parts, some things can be fully offloaded to

core and driven just by a fixed structure and configuration but some things need
hooks/overideability.

● General push for all configuration all the time:
○ But IMHO sometimes things are easier to express in code.
○ Flexibility of hooks and helper functions is key.
○ If common patterns are implemented configuration only, thats great too!

Discussion Points
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