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Experimental Setup

» Spectrometers and Detector
subsystems:

- HKS/HES/ENGE
spectrometers

- Drift Chamber, Cherenkov
(water, aerogel), Plastic
scintillator (TOF) detectors; all

PCS: Newly infroduced commonly used detector types
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Software framework (Online/Offline Replay)

* Previous hypernuclear experiments (E01-011, E05-115) used the
old fortran based Hall C analysis software package

« HallA analyzer (ROOT/C++) based online and offline analysis
software is being developed

« https://github.com/JeffersonLab/HYPAnalyzer
- Largely taking advantage of already existing decoders and detector
modules

- Started with scintillator detector (to be used for EHodo and TOF
detectors). Testing with simulation interface.
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https://github.com/JeffersonLab/HYPAnalyzer
https://github.com/JeffersonLab/HYPAnalyzer

Software framework (Online/Offline Replay)

» General workflow of the analyzer

Input data
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Software framework (Online/Offline Replay)

» General workflow of the analyzer
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Database

Detector map

Detector geometry and
parameters
Calibration and cuts

Resources:
Hall A analyzer wiki

Analysis Workshop (2018, 2017)
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https://redmine.jlab.org/projects/podd/wiki/Documentation
https://redmine.jlab.org/projects/podd/wiki/Workshop2018
https://redmine.jlab.org/projects/podd/wiki/Workshop2017

Simulation interface

* Implement the simulation interface used for [ THeSImADC. cxx
SBS experiment [ THCSImADC.h
- Allow to use simulation data as an input in the (3 THesimDataDecoder.cxx
anaIySiS chain [ THcSimDataDecoder.h
- Need dlgltlzatlon [ THcSimDecoder.cxx
« THcSimFile: THaRunBase. Use simulation [ THeSimDecoder.h
output ROOT file to fill the event object () THesimEvent.cxx
(THcSimEvent) instead of CODA data [J THcSimEvent.h
» THcSimDataDecoder: Provide sim adc/tdc 0 THeSimFile.cxx
data structure, Encoder/Decoder (3 THesimFile.h
+ THcSimDecoder: Unpack the event object into |~ oo oo™
[ THeSImTDC.h
slot data

« THcSImMADC, THcSImTDC: Simulated ADC
and TDC modules
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Software framework (Monitoring and Calibration)

* Online monitoring:

- Current Hall A/C experiments using panguin
(https://qithub.com/Jeffersonlab/panguin)

- Hydra (Al based data monitoring): Deployed in all halls (actively used in Hall B
and D). Initial deployment done for HallC during NPS; Use histograms from
panguin output as input.

 Calibration:

- To be developed

- Detector calibration: Benchmark existing codes from Hall A/C analysis

- Spectrometer calibration:

« Important to achieve the desired energy resolution.
» Calibration method and procedure well established from the previous experiments

 Databases:

- Run database: RCDB successfully implemented for Hall C experiments. Will
have an interface with replay software

- Calibration database: Plan to implement CCDB for Hall C experiments
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https://github.com/JeffersonLab/panguin

Software tasks

o Software base:

- Decoders: All planned readout were already used at JLab,
decoders existing and would only need no/minor modification
(mostly event format if any)

- Spectrometer and detector modules, eftc:

« Spectrometers: basic class outline. Need to have track finding and
reconstruction.

* Detectors: we have the initial version of the scintillator detector
classes (for Hodoscope and TOF). Other detectors have only a rough
class outline at this moment, but we can use hcana modules as
reference.

« Pseudodata and data from test bench for software testing:

- Using Geant4 simulation: ready to test for Scintillator detectors, will
extend the application to other detectors as well

- Simulation output format needs to be updated
- Using test bench data
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Software tasks

* Detector geometry:

- Need to collect the detector geometry information (ultimately we
want the geometry parameters in the DB files)

- Resources:
* https://doi.org/10.1016/j.nima.2018.05.042
* http://lambda.phys.tohoku.ac.jp/~db/human resource/thesis/2008 M 2 D
1.pdf
* http://lambda.phys.tohoku.ac.jp/~db/human resource/thesis/2001 B 1 D
1.pdf

 Workflow:

» Set up the initial version of all detector modules (at least having
raw hit processing)

» Have them tested with pseudodata/data from test bench
» Add/update coarse/fine process of hits ,&

Good starting point for
user contribution
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https://doi.org/10.1016/j.nima.2018.05.042
https://doi.org/10.1016/j.nima.2018.05.042
http://lambda.phys.tohoku.ac.jp/~db/human_resource/thesis/2008_M_2_D_1.pdf
http://lambda.phys.tohoku.ac.jp/~db/human_resource/thesis/2008_M_2_D_1.pdf
http://lambda.phys.tohoku.ac.jp/~db/human_resource/thesis/2008_M_2_D_1.pdf
http://lambda.phys.tohoku.ac.jp/~db/human_resource/thesis/2001_B_1_D_1.pdf
http://lambda.phys.tohoku.ac.jp/~db/human_resource/thesis/2001_B_1_D_1.pdf
http://lambda.phys.tohoku.ac.jp/~db/human_resource/thesis/2001_B_1_D_1.pdf

Timeline and milestones, personnel

Phase 1 (2025) Phase 2 (2026) Phase 3 (2027-)

e Develop data e Have a mature e Setting up analysis,
replay software replay software computing
e Test with pseudo e Develop environment at CH,
data, bench test calibration, ready for the
data monitoring codes experiment
e Documentation

« Plan to get the replay software developed and tested by the first quarter
of 2026 — this still looks reasonable to achieve

« Some of the development, such as physics analysis codes and
calibration will be done in parallel.

* Personnel: S. Park (JLab), M. Jones (JLab), O. Hansen (JLab),
T. Gogami (Kyoto), T. Iwamoto (Kyoto), T. Ishige (Tohoku),
R. Kumaragamage (Hampton), .. and more.
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Summary

« Online/Offline replay software for hypernuclear experiments is
being developed

« Similar equipment and analysis technique from the previous
experiments are used

- Experience and references exist for new software
development

 Taking advantage of the existing framework

- Based on Hall A analyzer

- Using simulation output for testing it, implemented the
simulation interface used for SBS.

- Could also utilize the data from test bench

* Replay example and resources were sent to the collaboration.
Will start more regular discussion/meeting.
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Backup
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Panguin online monitoring tool
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Online Analysis GUI
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HallC Run Database

jlab.org,

RCDB Home

Run min Search query
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Last 25 runs

Number Start time Length Events Run config Run type Comment

022 . 2024-05-21 16:03:48 16:01:29 29997 coin_cosmic Cosmics lics, out of beam

— 2024-05-21 11:12:51 1 coin_cosmic Cosmics cosmic ray studics, out of beam

7020 + 2024-05-20 20:20:15 14:22:48 26592 coin_cosmic Cosmics es, out of beam

019 o 2024-05-20 12:08:26 8:10:33 15114 coin_cosmic Cosmics cosmic ra; es, out of beam

7018 o 2024-05-20 06:35:41 5:30:12 10182 Cosmics cosmic ray studies, out of beam

2006 | - 2024-05-20 00:14:05 0:08:04 270 coin_sparse Junk Junk run

015+ 2024-05-19 11:01:05 0:35:41 385786 coin_vld LED KinC_x60_3, coin_sparse, ps2=0, DuA, hms_theta=16.48, shms_theta=3
647

7014 L 2024-05-19 10:20:04 0:39:02 385823 coin_vld LED KinC_x60_3, coin_sparse, ps2-0, OuA, hms_theta=16.48, shms_theta=3
647

03 . 2024-05-19 09:33:06 0:44:14 387250 LED KinC_x60_3, ps2 a
647

012 - 2024-05-19 04: 0:29:19 coin_sparse Production 0, 20uA, hms_theta=16.48, shms_theta

7011 « 2024-05-19 04:21:48 0:29:09 4742870 coin_sparse Production KinC_x60_3, coin_sparse, ps4=0, 20uA, hms_theta=16.48, shis_theta-
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