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Hypertriton (°,H)

ALICE

e Lightest known hypernucleus
o bound state of a neutron, a proton and a A

o the measured A\ separation energy B, is
only 130 + 50 keV '
m hypertriton could be approximated as
a bound state of a deuteron and a A

e Unique probe for understanding the
A-nucleus interaction, with strong
implications for astro-nuclear physics

o hyperons are expected to be produced
in the inner core of neutron stars ?
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3 Hin ALICE

ALICE
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3 Hin ALICE

ALICE

ALICE Collaboration (2016). Phys. Lett. B, 754, 360-372.

3AH production in small systems (pp and p-Pb collisions)
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predictions well separated at low
charged-particle multiplicity
density
o Studying ®,H production in pp and 10°
p-Pb is a key to understand the nuclear
production mechanism in the hot and
dense matter

~3-body coalescence
—' 2-body coalescence |
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Hypertriton in large systems



The ALICE detector %

e We can identify
the hypertriton
daughter particles
(*He and 1)
exploiting the
excellent particle
identification (PID)
of the ALICE
apparatus
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The ALICE detector %
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e We can identify
the hypertriton
daughter particles
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Inner Tracking System

e Track reconstruction

e Reconstruction of
primary and decay =
vertices

e PID of low momentum

particles
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The ALICE detector %

pempsaw. v avh mvm A vaVAN

e We can identify
the hypertriton
daughter particles
(*He and 1)
exploiting the
excellent particle
identification (PID)
of the ALICE
apparatus

[T}
L/ Y\

Time Projection Chamber
e Tracking
e PID via specific energy
loss
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The ALICE detector %

e We can identify
the hypertriton
daughter particles 7 A
(*He and ") / ‘
exploiting the
excellent particle
identification (PID)
of the ALICE
apparatus

Time Of Flight detector
e Particle identification
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The ALICE detector

e We can identify
the hypertriton
daughter particles
(*He and 1)
exploiting the
excellent particle
identification (PID)
of the ALICE
apparatus

VO detectors

e Trigger

e  Centrality/multiplicity
determination
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AH in large systems

ALICE

e Analysed data sample:
o Pb-Pb collisions at /s, = 5.02 TeV
collected by ALICE in 2018
3He

e 3 H candidate: *He + " pairs

(and related charge conjugates ) DCA

Secondary vertex - VO /', _

e Secondary vertex reconstruction DCA *He
o matching of *He + 1" tracks coming from a
common vertex

DCA 7
Primary ”" to PV
Vertex %

e Huge combinatorial background
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3 o . o .
AH selection: machine learning approach

Boosted Decision Trees Classifier (BDT) trained on dedicated sample to ALICE
discriminate between signal and background candidates
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e BDT output (independent e Pb-Pb /Sw =5.02TeV 4 signal paf Test Set
trainings for each bin) : & 100} # Beckoroundpdrestse
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BDT output

ALI-SIMUL-316844
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3 o . o .
AH selection: machine learning approach

Boosted Decision Trees Classifier (BDT) trained on dedicated sample to ALICE

discriminate between signal and background candidates

BDT threshold :
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Signal extraction
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3 . .
AH Lifetime

ALICE
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e Corrected ct spectrum fitted with =10 ALICE Preliminary E
exponential function g I PP (5= 502 TeV, 090% ]
% B NN ]
e Lifetime value from the fit i I
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e Statistical uncertainty ~ 6% 10 \’\'—
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3 . .
AH Lifetime

Theoretical predictions
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3
/\H Mass

ALICE
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B, %

NEW ALICE
%1.2 — Theoretical calculations —
e From the mass measurement to B, s [ .. NPB47(1972)  — PRC77(2008) .
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Hypertriton in small systems
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* H selection in p-Pb collisions %

NEW' | https://arxiv.org/abs/2107.10627 ALICE

e Analysed data sample: TS S AL AL
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https://arxiv.org/abs/2107.10627

3 o . o o
AH selection in pp collisions %

NEW ALICE
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3 H/ N in pp and p--Pb collisions

A
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= ALICE p-Pb, 0-40%, =5.02 TeV .
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o measurements in good agreement
with 2-body coalescence 2
o tension with SHM " at low
charged-particle multiplicity density
m configuration with V. =
3dV/dy is excluded at level of
more than 60
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S,in pp and p--Pb collisions
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Summary and perspectives %

ALICE

e ° Hin large systems:
o most precise measurements of lifetime and B, in Pb-Pb collisions
m  weakly bound nature of 3AH confirmed
o 3-body decay analysis on-going, it will allow us to infer the spin of the particle

e 3 Hinsmall systems:
® first measurement of ? H production in pp and p-Pb collisions
o concrete possibility to distinguish with high significance between the two
nucleosynthesis mechanisms
m during Run 3 we will be able to do that!
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