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Background
● “CAF” (=Common Analysis Format) files are ROOT ntuples 

designed for high-level analysis
– Used in the FD TDR LBL analysis
– Planned use for ND TDRs, 2x2 prototype, ...

● Effort to clean up/modernize the format is underway
– Current format is result of 2nd Law of Thermodynamics and is ... 

unwieldy at best
– I have a proposal that I've been shopping around (slides: LBL, 

ND Sim/Reco)
● How to store necessary truth info is an important aspect of the 

design

https://indico.fnal.gov/event/59182/#30-proposal-for-sr-overhaul
https://indico.fnal.gov/event/59243/#16-caf-and-standard-record-dis
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Current approach

A representative CAF file

the caf tree contains 
StandardRecord objects
(some truth info sprinkled 

among the branches)

⋮

⋮

the genieEvt tree contains 
entire GHepRecord objects

from GENIE

Currently CAFs contain 
two collections of truth info

https://internal.dunescience.org/doxygen/classcaf_1_1StandardRecord.html
https://internal.dunescience.org/doxygen/classgenie_1_1GHepRecord.html
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Why this arrangement?
● GENIE record maintained for use with nusystematics

– Lots of info needed to cover all possible reweight knobs
– nusystematics has direct interface to GENIE-Reweight

● StandardRecord truth branches have a few uses:
– Parameterized reconstruction
– Connect reco to true particles propagated by GEANT4: 

GENIE doesn't know about every true particle we care 
about (e.g.: secondary π+→π0 charge exchange)

– Branches in SR are just way easier to work with
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In the proposed/updated scheme

Expanded info stored in 
StandardRecord for convenience

(see backups for content of 
SRTrueParticle, if curious)
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Do we need the full GENIE record?

Arguments for storing full GENIE records:
● Engineering an alternate structure is duplicate effort (at least 

in some sense)
– However, could borrow from NOvA, SBN, T2K experience to reduce 

this burden
● Hard to ensure all necessary info is kept in alternate structure

– If we miss something, then we have to respin files (painful)
– (but again, prior expt. experience is valuable)

● nusystematics is already engineered to use GENIE records
– Allows for arbitrary post facto reweights to be applied
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Do we need the full GENIE record?
Arguments against storing full GENIE records:

● GENIE records are fairly unwieldy and not beginner-friendly
genie_record->Summary().InitState().Tgt().A() ...

● GENIE records cannot be interpreted without loading the relevant GENIE 
library
– Ties CAF usage together with a specific GENIE version → fragile
– Potentially leaves some truth info inaccessible without  the GENIE library.  Do we 

demand all users who want neutrino truth load GENIE?...
● We could precalculate and store GENIE reweight knob values at fixed σ 

pulls (à la NOvA)

● Linkage between StandardRecord and 
GENIE trees is tedious to navigate.  
Overlaid spill files will not help
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What about file size considerations?

● Main concern is whether ~doubling the truth 
info footprint is a problem
– The GENIE tree may be somewhat larger than my 

proposed upgrade because it retains off-shell 
intermediate particles

– OTOH my proposal includes space for important 
secondaries too

– We wind up duplicating most everything else
● Let's have a look at an example...
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What about file size considerations?
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A modern-ish ND CAF
(from the August 2022 LBL workshop)

Of the 567 MB (289777 events) in this file,
294 MB (52%) is the genie_record TTree

(average 1064 bytes/ev)
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A representative NOvA file
(copy most[?] of the GENIE record, plus some 

GEANT stuff)

Of the 50 MB (4655 events) in this file,
3.7 MB (7.5%) is the GENIE-equivalent

(average 821 bytes/ev)
+ 0.2 MB (45 bytes/ev) precalc xsec shift wgts

NOvADUNE
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What about file size considerations?

● I don't think file size considerations are worth 
factoring into the decision.  Based on another 
experiment's real-life experience:
– We'll need most of that info regardless of how it's 

stored, and GENIE's storage is ~comparable in 
footprint to any other

– GENIE truth winds up being a fairly small part of the 
total file budget in real usage

– Doubling the space taken up seems unlikely to be a 
big problem
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Summary and discussion points
● I don't feel strongly about keeping the GENIE record so long as it's 

not the only access point for truth info
– Space in files seems unlikely to be an overriding consideration to me
– Users are free to ignore the GENIE branch (and its library requirements) 

if there's another entry point
● I think we do need to have access to (most of) the truth 

information without depending on linking any other libraries
– All kinds of studies (in lots of circumstances) need truth info, and I think 

it's a bad idea to burden everybody with library linking requirements
– While aesthetically distasteful, I think the practical considerations justify 

duplicating some of the info
● Other discussion?



12

Backup slides follow
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What's in a “true particle”?

True particles coming out after FSI,
or before

//todo: how to store other true 
particles (e.g. if a Reco particle 
matches a non-primary)?


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

