DEEP UNDERGROUND NEUTRINO EXPERIMENT

SAND Data Analysis status and

prospective

dune-nd-sand-physics@fnal.gov
dune-nd-sand-software@fnal.gov
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Status

* Full simulations w/ official beam: (FLUKA & GENIE + GEANT4)
Fast Reconstruction

- Beam Monitoring

- External Background

Studies w/ partial info from MC truth, in particular:
- STT digit == smearing of hit (time, position)
- Particle ID

Performances:
- Preliminary Pattern Reco
- Momentum resolution w/ circular fit

- heutrino energy resolution
Physics Analyses: docdb-13262
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https://docs.dunescience.org/cgi-bin/private/ShowDocument?docid=13262

Next tasks

e Define Calibration Data:

- How do we produce it?
- Which format?

- How do we input in the reconstruction?
« Digitization:
- Trigger: which time reference (t0)

- Digit format (input from DAQ?)

* Integrate «Fast Reconstruction»

3 11/11/2021

Istituto Nazionae i isca Nuclare



Next tasks

* Improve Reconstruction:
- Tracking & Vertexing:
- STT Kalman Filter
- EM Shower:
« ECAL Clustering
- Particle ID:
« e-1Din ECAL

« w/m separation:
need for downstream p catcher?

« EventSummaryBuilder — CAF
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Final Goals

Full event reconstruction

Event classification

Background rejection

Physics analyses
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SAND as muon spectrometer for LAr-ND

 Muon acceptance

« What about upstream muon ranger?
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GRAIN review

Re-do beam monitoring analysis

Which information could GRAIN provide?

- Conservative assumption: _ _ o
Selection (w/ reasonable purity) of interaction in Ar

- Or additionally: calorimetry information

How well can v-LAr interactions be reconstructed w/ SAND?
- Re-evaluate:

v, U, e, T, p momentum resolution

Acceptance

What SAND w/ GRAIN can do?
- Disentangle neutrino interaction models?
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Requirements

run on CENTOS7

complaint with interfaces

complaint with coding convention

C++/ROOT (cannot fix a release too early...)

Questions:
- High-level requirements from ND-Software?
- Performance?
- Functionalities, if any?
- How to deal with competive algorithms ?

- How to manage calibrations ?
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Repositories

 Baltig group: dune

 Geometry:

- https://qgithub.com/DUNE-ND-SAND/dunendgad
- https://qgithub.com/DUNE/dunendgad

« Digitization/Reconstruction
- https://baltig.infn.it/dune/sand-reco

- Public read access
- Exploit continuous integration resources by INFN

- License?
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https://github.com/DUNE-ND-SAND/dunendggd
https://github.com/DUNE/dunendggd
https://baltig.infn.it/dune/

Repositories

dune

D dune ® Q- New subgroup

Group 1D: 631 Leave group

Subgroups and projects Shared projects  Archived projects Search by name Last updated

>» M S sand-optical @ Z Do Hio &2

sand-reco ﬂ

5
A This project aims at developping tools to reconstruct neutrino interaction in the SAND ... * 0 > days ago

[ S STTTrackReco £ * 0 3 weeks ago

cluster-analysis

C
N The project aims to test and validate the SAND ECAL clustering algorithm. * 0 2 months ago

sand-FLUKA &

)
m Codes for FLUKA simulations analysis * 0 1year ago

nuev-generator ﬂ

development of code, script and macros in order to generate neutrino event in a format... * 0 1yearago
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Interfaces (Data Model)

INPUT The set of external
specifications conditioning

« [edep-sim]
this SW project.

- https://github.com/DUNE/edep-sim#output-tree-format

- Edep-sim output (cern.ch)

[genie] (embedded in the edep-sim data format)
-  GENIE Physics and User Manual (rl.ac.uk)

[FLUKA]
/eos/user/s/salap/DUNE-IT/ntuple.spiega

[Digits]
from DAQ

[Calibrations]

External interface
OUTPUT
« [CAF]

- https://cdcvs.fhal.gov/redmine/projects/dune-neardet-design/wiki/ CAF ntuple format
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https://github.com/DUNE/edep-sim#output-tree-format
https://indico.cern.ch/event/687511/contributions/2822503/attachments/1574001/2484800/Edep-sim_output.pdf
https://genie-docdb.pp.rl.ac.uk/DocDB/0000/000002/006/man.pdf
https://cdcvs.fnal.gov/redmine/projects/dune-neardet-design/wiki/_CAF_ntuple_format_

SW Design (and Data Models)

FLUKA CALIBRATIONS fa----=====-=--=-==-- ;

_____ L 2,
FLUKA Digitization ( Calibration ! | Event S_ummary
Converter N S ’ Builder g
N Tt R N .
EDEP-SIM | Calibrated | RECO
DIGITS ! e o CAF
GENIE LdlgltS OBJECTS

Digits & Reco Data Model: Data Model - Wiki - dune / kloe-simu - GitLab (infn.it)
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https://baltig.infn.it/dune/kloe-simu/-/wikis/Data-Model

Coding and Development Workflow

Language: C++11

Code Format:

- Based on Google C++ Style Guide

- PrOposal: clang-format -style="{BasedOnStyle: Google, BreakBeforeBraces: Linux, DerivePointerAlignment: false}"

Project layout: pitchfork

Development Workflow:

Exploits:
Create Issue Agile/DevOps,
Open Branch - Merging by Pull Request
Develop Peer Code Review,

Test / Review Automated Tests,

Merge Request

Release
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https://google.github.io/styleguide/cppguide.html
https://api.csswg.org/bikeshed/?force=1&url=https://raw.githubusercontent.com/vector-of-bool/pitchfork/develop/data/spec.bs

Development workflow

Master branch

Description Date
O P master [ origin/master  Merge branch ‘5-fix-t 23 set 2021 23 Matte

*—=—
o
=
=

1 B2} origin/s-fix-transf.h-header | flukatype is external now 23 set 2021 23:  Matteo
l added transf to libUtils 23 set 2021 22:  Matteo
l implementation in cpp, definition in header 23 set 2021 22:  Matteo
i< Merge branch '3-select-reconstruction-algorithm® into 'maste 3 ago 2021 12: Matteo
L] fix digit variable 3 ago 2021 12: Gabriel
l reconstruction: save reconstruction output to a different file 29 lug 2021 17 Gabriel
. ,l Merge master to issue #3 29 lug 2021 16 Gabriel
On master commit L ] convert line endings to unix style 29 lug 2021 16 Gabriel
only when merge [ ] restore old FindTrack(..) and TrackFit(..) 29 lug 2021 15 Gabriel
l check object retrieving from root file 29 lug 2021 7:5  Gabriel
l clarify the file roles in Reconstruct(..) interface 28 lug 2021 16  Gabriel
L clang-format 28 lug 2021 11 Gabriel
L] clang-format 28 lug 2021 11 Gabriel
l configure line-endings as Linux and renormalize 26 lug 2021 11 Gabriel
l option to select STT reconstruction Mode 24 lug 2021 0:C  Gabriel
i) fixes required by Ubuntu 20.04 + install libStruct.rootmap 23 lug 2021 18  Gabriel
I\ Merge branch 2-link-pmt-digits-to-hits' into 'master’ 19 lug 2021 14 Matteo
] §2 origin/2-link-pmt-digits-to-hits |~ changes applied 19 lug 2021 13  Matteo
l modified gitignore 191ug 2021 11  Matteo
)l modified gitignore 191ug 2021 11  Matteo
o

Merge branch ‘fluka-e2p2’ 16 lug 2021 17 Gabriel

14 11/11/2021 (NN SUNVE

Istituto Nazionae i isca Nuclare



Development workflow

Master branch

|
fraph Description Date
.\ 0 master ~ [[B origin/master ~ Merge branch '5-fix-t 23 set 2021 23 Matte
e B2} origin/s-fix-transf.h-header | flukatype is external now 23 set 2021 23:  Matteo
l added transf to libUtils 23 set 2021 22:  Matteo
or )l implementation in cpp, definition in header 23 set 2021 22:  Matteo
very minor commits i\ Merge branch '3-select-reconstruction-algorithm® into 'maste 3 ago 2021 12: Matteo
. L] fix digit variable 3 ago 2021 12: Gabriel
- code formatting I _ _ . . .
) L] reconstruction: save reconstruction output to a different file 29 lug 2021 17 Gabriel
- bug fix ,l Merge master to issue #3 29 lug 2021 16 Gabriel
m— | @ convert line endings to unix style 29 lug 2021 16 Gabriel
[ ] restore old FindTrack(..) and TrackFit(..) 29 lug 2021 15 Gabriel
l check object retrieving from root file 29 lug 2021 7:5  Gabriel
l clarify the file roles in Reconstruct(..) interface 28 lug 2021 16  Gabriel
L clang-format 28 lug 2021 11 Gabriel
L] clang-format 28 lug 2021 11 Gabriel
l configure line-endings as Linux and renormalize 26 lug 2021 11 Gabriel
l option to select STT reconstruction Mode 24 lug 2021 0:C  Gabriel
i) fixes required by Ubuntu 20.04 + install libStruct.rootmap 23 lug 2021 18  Gabriel
l\ Merge branch 2-link-pmt-digits-to-hits' into 'master’ 19 lug 2021 14 Matteo
] §2 origin/2-link-pmt-digits-to-hits |~ changes applied 19 lug 2021 13  Matteo
l modified gitignore 191ug 2021 11  Matteo
)l modified gitignore 191ug 2021 11  Matteo
o

Merge branch ‘fluka-e2p2’ 16 lug 2021 17 Gabriel
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= Menu
Create Issue _ New Issue
K dune * kloe-simu
Open BranCh Title Title
Develop m . Add description templates to help your contrib
. e-simu @
o
TeSt / ReVIeW et ID: 1458 Type Issue @
Merge Request | @ U .
Release 1 Boards P 36Branches <?3Tags [ 973KBFiles | Description Write  Preview
,e Service Desk | Write a description or drag your files
© Milestones
- Auto DevOps
@ = It will automatically build, test, and dey
= [o] Learn more in the Auto DevOps docun]
o o Markdown and quick actions are supported
o
Enable in settings
a [J This issue is confidential and should only be
(A0}
0 master kloe-simu / | 4 w

dune » kloe-simu > Issues

Closed 2 Al 5 N B & B Edit issues

Open 3

Recent searches Search or filter results... Created date 1=
clustering with multiple pulses @ 11 5o
#4 . created 2 months ago by Gabriele Sirri updated 2 months ago
select reconstruction algorithm N2 Qs
#3 - created 2 months ago by Gabriele Sirri updated 2 months ago
Clustering algorithm for Calorimeter M1 Iy
#1 . created 7 months ago by Gabriele Sirri updated 2 months ago
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Create Issue Testing and code review
gpenl Branch may be permorfed at each
eVeiop PUSH by other developers or

Test / Review _ ) i
Merge Request continous integration

Release

o ghWNE

tentineutrino@neutrino-01:analysis (redesign-STTCluster)$ git checkout -b new_branch
Switched tn
nch)$ echo new file = new file
' h)*$ git add new_file
T |T1|PIT|. an F1ne 15 (new _branchj*$ git commit -m "created new file"
[new _branch 895 aEE] created new file
1 file changed, 1 insertion(+)

create mode 0644 new f11e _ ) ..
tentineutrino@neutrino-01: lysis {new _branch)$ git push --set-upstream origin new _branch

Enumerating objects: 4, dnne.
Counting objects: 100% (4/4), done.
Delta compression using up to 8 threads
Compressing objects: 180% (2/2), done.
Writing objects: 108% (3/3), 281 bytes | 281.00 KiB/s, done.
Total 3 (delta 1), reused 0 (delta 0), pack-reused ©
remote:
remote: To create a merge request for new branch, visit:
remote: https://baltig.infn.it/tenti/STTTrackRecoy/-/merge_requests/new?merge_reguest%SBsource branch%50=new branch
remote:
To baltig.infn.it:tenti/STTTrackReco.git
* [new branch] new_branch -> new_branch
Branch 'new_branch' set up tn track remote branch 'new_branch' from 'origin'.
tentineutrin eutrino-81:analysis (new_branch)s |j
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1. Create Issue

2. Open Branch
3. Develop

4. Test/ Review
5. Merge Request
6. Release

= Menu Search GitLab

K dune * kloe-simu
a
a kloe-simu @&

Project ID: 1458
o
1 V' 36Branches ¢ 3Tags [ 973 KBFiles [2.2MBStorage % 2 Releases
g
@ @ Auto DevOps
@ = It will automatically build, test, and deploy your application based on a pr
= o Learn more in the Auto DevOps documentation
(.\ o

Enable in settings

(]

=

ch GitLab Q o I'w~

K dune » kloe-simu * Merge requests
Q Open 2 Merged &8 Closed 3 All 13 & Edit merge requests Mew merge request
B
(1] Recent searches Search or filter results... Created date =
I
7 option to run the fast reconstruction for only primary tracks / all tracks Q 21
L/

113 - created 2 months ago by Gabriele Sirri updated 2 months ago
= Resolve "Clustering algorithm for Calorimeter” 012
e '6 - created 7 months ago by Gabriele Sirri updated 2 months ago
=
[~

K dune * kloe-simu > Merge requests * New

New merge request

Source branch

Q P B

=

dune/kloe-simu 5

[

P Q

ranches and continue

D H

[

18  11/11/2021

(N GUVE

Istituto Nazionae i isca Nuclare



