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Reminder: StandardRecord overhaul

Goals:

● “Hierarchicalize”

● Eliminate redundancy

● Add documentation

● Make more user-friendly

The CAF datastructure was reorganized to be 
“hierarchical” instead of “flat”
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[from Jeremy’s June 13th 
update] i.e.: for 2x2, every 

entry in the TTree in 
the file corresponds 
to a beam spill, and 
might contain many 

neutrino 
interactions

design of current 
version of CAFAna 
assumes there is a 
single interaction in 

each entry of the 
TTree.  MultiVar is a 

(clumsy) way to work 
around this
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Current CAFAna usability
● Already fleshed out the MultiVar approach (see Doc 29520)


− It works, but is somewhat error-prone because 
selections get intermingled with variable definitions


− Good enough for a stopgap for immediate future, but 
probably not maintainable long-term


− Branch is here: feature/mcasales_CAFAna_2x2
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https://docs.dunescience.org/cgi-bin/sso/ShowDocument?docid=29520
https://github.com/DUNE/lblpwgtools/tree/feature/mcasales_CAFAna_2x2


● Mesonless 𝜈 𝜇CC Cross Section preliminary selection

● Selected protons momentum
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In progress…

https://indico.fnal.gov/event/61771/contributions/277573/attachments/172154/232470/Mesonless%20%F0%9D%9C%88%F0%9D%9C%87CC%20Cross%20Section%20@%20ProtoDUNE-ND%20October%202023%201st%20Analysis%20Meeting.pdf


Longer-range vision
● We set out to chart out how a “holistic” solution would work, and 

evaluate how feasible it is

● We knew of some work that C. Backhouse (previous CAFAna lead 

developer) had left partially completed

● We expected that this would provide the foundation we needed, but 

that it would take significant new work to bring it to completion

● We were pleasantly surprised to discover that most of what we 

needed had already been prototyped for use in SBN context

− Has a similar “one-to-many” problem for records & interactions

− One analyzer used the updated approach for a xsec analysis

− Doesn't map perfectly onto DUNE case, but significantly clarifies 

the path forward (+ reduces expected time to completion)

6



Sketch of what's different

Cuts on SR

Vars over SR

SpectrumLoader

CAFs

Spectrum Spectrum Spectrum

In the old model, a 
“SpectrumLoader” both manages 
the interface to files and directly 
applies selections and variable 

definitions to the records that come 
out of the file to fill in Spectrums.


This tightly ties the Cut/Vars to 
the structure of the CAF record 

type (StandardRecord).

The new model switches to a much more generic 
“source-sink” architecture (at CAFAnaCore level) of which 

the SpectrumLoader is just one component.


The result is that the CAF record type can be 
decoupled from the Var/Cut management. 

Thus Cuts and Vars can be genericized to work with any 
object in the StandardRecord hierarchy.

CAFs
SpectrumLoader 

(source of 
StandardRecords)

Adapter

(sink of StandardRecords, 

source of Interactions)

Adapter

(sink of Interactions, 

source of Particles)
Adapter

(sink of 

Interactions, 
source of Tracks)

Spectrum

(sink)

Spectrum

(sink)

Cuts, Vars 
over Tracks

Cuts, Vars 
over Particles
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Cut at Interaction 
Level

Cut at RecoParticle 
Level

Spectrum Loader Spectrum Axis with Var

Instead of a single MultiVar 
with Interaction and 

RecoParticle level cut logic



Work plan
● We've laid out the roadmap for the necessary adaptations to DUNE CAFAna


− Structural code changes

− Developing in branch feature/source-sink-overhaul


− Tests

− Basic Test script we’re working toward is written

− Eventually can cross check with distributions made with “old CAFAna” (see slide 5) 


− Documentation of CAFAnaCore

− Currently in fork

[Tracked as DUNE GitHub “project” #14]
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https://github.com/DUNE/lblpwgtools/tree/feature/source-sink-overhaul
https://github.com/DUNE/lblpwgtools/blob/feature/source-sink-overhaul/CAFAna/tute/demo0b.C
https://github.com/mcasales/CAFAnaCore/tree/master/CAFAna/Core
https://github.com/orgs/DUNE/projects/14


Timeline guesstimates
● There are two major stages in the work plan:


− “Central value” tools—producing single distributions.

● Path here is completely laid out, expect to complete 

by Jan./Feb.

− Systematics toolkit


● Path is still under construction—some aspects 
clearer than others (reweights: easy?  shifts: 
harder?)


● Harder to guess timeline, but Spring '24??
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