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Search for Hyperons and Hypernuclei

The hyperon-nucleon interactions holds

detailed information especially to describe the core of neutron

stars.

Hypertriton, 3,H , a hypernucleus containing a
proton, neutron, and A hyperon.

A hyperon will serve as a calibration for the hypertriton
reconstruction.

The WASA-FRS detector was installed at GSI-FAIR,
Darmstadt in 2022.

The setup involves a 8Libeam at 1.96 A GeV to a fixed 12C
target.

Limitations: Track finding efficiency with conventional
method about 60%.

Obijective: Track finding and fitting with momentum
estimation based on GNN leading up to
A reconstruction with the WASA-FRS detector.
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Strangeness Production in the WASA-FRS
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End-to-End Object Reconstruction in
a Sampling Calorimeter using YOLO
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@ tifr Motivation

Constantly improving object 4 )
detection frameworks, e.g., YOLO Novel idea of

Efficient way to reconstruct

+ interpreting the layers ‘ physics objects, e.g.
in sampling calorimeter electrons muon’s etc,:
Increasing granularity of sampling as colours of image | |

calorimeters using silicon, e.g., \_ _J
CMS high granularity calorimeter

YOLO working

You Only Look Once (YOLO) is a highly popular object detection
framework extensively used in computer vision to identify objects of
different types such as animals, person, automobile, etc.
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Efficiency %
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Electromagnetic

section

\ J

Y
Hadronic section

Calorimeter design

_\

Dummy calorimeter with 47 layers of 200 um Silicon segmented into 3.5 * 3.5 mm?
cells as active material, with lead + copper-tungsten (stainless steel) as absorbers
for electromagnetic (hadronic) sections.

10,000 electrons and muons with transverse-momentum pTe€ [20, 200] GeV and
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Deep learning in study of Hypertriton puzzle

e Our contributions to solve : 2 experiments to measure

— Lifetime of 3\H:

WASA-FRS experiment at GSI-FAIR
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Deep learning in study of Hypertriton puzzle

« WASA-FRS experiment: e« EO7 nuclear emulsions: Hypernuclei
Track finder: Graph Neural Network Search via DL :
H. Ekawa et al., Eur. Phys. J. A 59 103 (2023) - Geant4 + GAN — _SqrrOgate Image
(@) Unbiased (b) Ground truth of emulsions = Tralnlng data
25| {PSFE 2 - Event Detection : Mask R-CNN
» » e First hypertriton found by non-human:
T. Saito et al., Nat. Rev. Phys. 3, 803 (2021)
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