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Hypertriton

Åȿ, p, n bound state

ÅLightest known hypernucleus 
and very loosely bound

ÅMasså 2.991 GeV/c²

Åȿseparation energyå 130 keV

ÅRecent calculations predict a 
large radius for the hypertriton 
wave function [F. Hildenbrand, H.-W. Hammer, Phys. Rev. C 100, 034002]

ɽ

pn

27.07.2021 Hypertriton - JD - EPS2021 2

NEW



Hypertriton

Åȿ, p, n bound state

ÅLightest known hypernucleus 
and very loosely bound

ÅMasså 2.991 GeV/c²

Åȿseparation energyå 130 keV

ÅRecent calculations predict a 
large radius for the hypertriton 
wave function [F. Hildenbrand, H.-W. Hammer, Phys. Rev. C 100, 034002]

ÅDecay modes:
3
ȿH Ÿ 3He + -́ 3

ȿH Ÿ d + p + -́

3
ȿH Ÿ 3He + 0́ 3

ȿH Ÿ d + p + 0́
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ALICE detector

ÅOne of the four major LHC experiments

ÅSpecialized in tracking and
particle identification from low
to high momenta using
different detector technologies
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ALICE detector

ÅOne of the four major LHC experiments

ÅSpecialized in tracking and
particle identification from low
to high momenta using
different detector technologies

ITS (Inner Tracking System)

ÅReconstruction of primary and

decay vertices

ÅTrack reconstruction

ÅParticle identification for low

momentum particles
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TPC (Time Projection Chamber)

ÅTracking

ÅParticle identification via dE/dx 

measurement

ALICE detector

ÅOne of the four major LHC experiments

ÅSpecialized in tracking and
particle identification from low
to high momenta using
different detector technologies

Hypertriton - JD - EPS2021 627.07.2021



ÅOne of the four major LHC experiments

ÅSpecialized in tracking and
particle identification from low
to high momenta using
different detector technologies

ALICE detector
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TOF detector (Time Of Flight)

ÅParticle identification with time-

of-flight measurement
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V0 detectors

ÅCentrality / multiplicity

determination

ÅTrigger

ALICE detector

ÅOne of the four major LHC experiments

ÅSpecialized in tracking and
particle identification from low
to high momenta using
different detector technologies

Hypertriton - JD - EPS2021 827.07.2021



Hypertriton reconstruction

ÅStep 1: find and identify the daughter
particle tracks

ÅUsing the TPC PID via the specific
energy loss

ÅExcellent separation of different 
particle species
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ÅStep 1: find and identify the daughter
particle tracks

ÅStep 2: reconstruct the decay vertex
of the hypertriton

ÅThe identified daughters are assumed
to come from a common vertex

ÅTheir tracks are matched by algorithms
to find the best possible decay vertex

ÅProblem: huge combinatorial background

ÅSolution: topological and kinematical cuts or machine learning approach

Hypertriton reconstruction
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ÅStep 1: find and identify the daughter
particle tracks

ÅStep 2: reconstruct the decay vertex
of the hypertriton

ÅStep 3: applying corrections

ÅTracking efficiency and detector acceptance

ÅAssuming a branching ratio of 25%

Hypertriton reconstruction
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Hypertriton production

ÅHypertriton production in 
heavy-ion collisions
since LHC Run 1

ÅRecent measurement in Run 2 
Pb-Pb collisions at 5.02 TeV

ÅSignal extraction by using a 
machine learning approach
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