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Data Processing Status

1.
2.
3.

Ensure all necessary code is uploaded to dunesw GitHub
Justify use of .csv files for spill data rather than IFBeam database

Move to job submission using standard PD-HD production workflow (thanks
Jake for help with this!)

Provide metadata for jobs submitted through justin
Ticket submitted for production

All scripts provided to DUNE Production team for processing 8 runs: 29424,
29425, 29917, 29918, 31036, 31107, 32176, 32177

- 1 think it is more or less up to DUNE Production now!
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Data Processing Status

All data processing production scripts can be found at our GitHub:
https://github.com/ProtoDUNE-BSM/processdatascripts/tree/develop

User can specify the run number in standardsub_justin_pdhddata_command.sh
and the script handles getting the correct data set and configuration files

Hopefully, this will make data processing run smoothly for DUNE Production-in
contact with them for any necessary changes

Repository contains a yaml and fcl file for each run
README.md file gives some instructions on how to submit jobs

Any user can run data processing using this repository
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https://github.com/ProtoDUNE-BSM/processdatascripts/tree/develop
https://github.com/ProtoDUNE-BSM/processdatascripts/blob/develop/standardsub_justin_pdhddata_command.sh

Data Processing Status - Timeline

* There will be downtime at Fermilab May 5-9
* Do we want our reconstructed data stored at Fermilab? | think so

* To have our files outputted to Fermilab production will officially start May 12

Roughly 1 week to process all runs

Have all data reconstructed before the end of May
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Neutrino Flux Input to MC

Method for processing text flux files from Josu (one for each hadron parent) to
LArSoft-readable GSimple flux files has been reconfigured

See the code here:
https://github.com/CiaranH1997/ConvertTxtToGSimple/tree/main

Need to weight input text files to a common file POT

Maintain statistics in flux simulation (particularly for nue) — use event-by-event
weighting rather than removing events

Weight = targetPOT * BR / filePOT
targetPOT = smallest POT out of all the input text files

Also needed to include neutral hadron contribution to anti-neutrino flux
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https://github.com/CiaranH1997/ConvertTxtToGSimple/tree/main

Neutrino Flux Input to MC

Reading in all the flux events for each hadron parent results in too many events
for a single ROOT TTree in the GSimple file

Split the flux file into 10 smaller flux files to be read by GENIE
GENIE weights by 1/Nfiles — need to account for this

New Weight = targetPOT * BR * Nfiles / filePOT

What does this mean?

» One production for all neutrino flavours and hadron parents in a particular
wobbling configuration

See flux files here:
/pnfs/dune/persistent/users/chasnip/ProtoDUNEBSM/NuFluxWeightedGSimpleFiles_v2
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From GSimple Files provided to LArSoft/GENIE

Flux Distribution

Neutrino Flux File Comparison - wNP04

Directly from Josu’s Flux Simulation
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Neutrino Flux File Comparison -w133

v /cm? /| POT per 1 GeV

From GSimple Files provided to LArSoft/GENIE Directly from Josu’s Flux Simulation
Flux Distribution
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Neutrino Flux File Comparison - w000

From GSimple Files provided to LArSoft/GENIE Directly from Josu’s Flux Simulation
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Neutrino Flux File Comparison - wNP04

From GSimple Files provided to LArSoft/GENIE Directly from Josu’s Flux Simulation
Flux Distribution le-12
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Neutrino Flux File Comparison -w133

From GSimple Files provided to LArSoft/GENIE Directly from Josu’s Flux Simulation
Flux Distribution le-12
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Neutrino Flux File Comparison - w000

From GSimple Files provided to LArSoft/GENIE Directly from Josu’s Flux Simulation
Flux Distribution le-12
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Event Rates from LArSoft/GENIE (wWNPO04)

V! 3702.580474 in 150000000000000000.000000 POT T-Fu: 2307.002173 in 150000000000000000.000000 POT
EL
1000— =
B 600—
8001 500/
600|— 400/
i 300/
400|— =
- 200/
200|— -
= L 100— —1
u_|||||||||||_|,|_'_|‘||||||||...|r|'====m_|_ G:'IIII Ly o o 1w gy ™ T e — — TR
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Energy (GeV) Energy (GeV)

i
13. 30/04/2025 Ciaran Hasnip | ProtoDUNE-BSM P - - @



Event Rates from LArSoft/GENIE (wWNP04)
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Event Rate Comparison -1 Week wNP04

Flavour LArSoft GENIE Event | Josu Estimate (flux* | Ratio
Rate Xsec) LArSoft/flux*xsec

Total 6320 5920 1.07
numu 3703 3420 1.08
nue 217 213 1.02
numubar 2307 2189 1.05
nuebar 93 98 0.95
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Event Rate Comparison -1 Week w133

Flavour LArSoft GENIE Event | Josu Estimate (flux* | Ratio
Rate Xsec) LArSoft/flux*xsec

Total 1290 1165 1.11
numu 691 614 1.13
nue 93 86 1.08
numubar 462 426 1.08
nuebar 43 39 0.10
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Event Rate Comparison -1 Week w000

Flavour LArSoft GENIE Event | Josu Estimate (flux* | Ratio
Rate Xsec) LArSoft/flux*xsec

Total 6396 5911 1.08
numu 4292 3938 1.09
nue 173 158 1.09
numubar 1850 1743 1.06
nuebar 82 72 1.14
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Neutrino MC Production Plans

Flux input now identical Josu’s — any residual difference in event rate due to small
differences in cross section and number of targets

Set up to run MC production on DUNE Grid using same method as data
processing

» Almost ready to putin request to DUNE Production for Neutrino MC

All scripts to run on Grid can be found at another repository:
https://github.com/ProtoDUNE-BSM/producemcscripts

Needs some more testing and polish — soon anyone can use these scripts to run
productions on Grid
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https://github.com/ProtoDUNE-BSM/producemcscripts

Upstream Neutrino Interactions

* We have 2 geometry files

* current containing cryostat insides and some
of the surroundings

* New one containing simulation of upstream
materials

-1237 _
_11U1SH3‘-I

 Metyesterday with a Geant4 expert at CERN
* Got advice on how to combine these 2 geometries

* Focus on current production of cryostat
interactions — move on to this afterwards
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Conclusions and Next Steps

DUNE Production have been provided with everything they need to begin
processing our data

Testing will begin this week and production will begin from May 12th (finger-
crossed)

Neutrino simulation reconfigured to have one production for each magnet
wobbling configuration

Grid scripts for MC production nearly read — aim to submit request for
production by the end of the week
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v /em® /| POT per 1 GeV

Backup

Not removing flux events — weighting each event based on

Removing events based on POT and BR POT and BR
v, and v, NP04 Flux Flux Distribution
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Backup

v /e’ [ POT per 1 GeV

Removing events based on POT and BR and Not removing flux events — weighting each event based on

ignoring neutral hadron contribution POT and BR
v, and ¥, NP04 Flux o Flux Distribution
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