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Experimental techniques

Three-body decay reconstruction
• Vertex reconstruction with KFParticle[3]

• Distance between daughters at 
secondary vertex (SV)

• Pointing angle 𝛉 to primary vertex (PV)

Three-body decay background 
estimation with event mixing

• Invariant mass 
analysis of same event 
(SE) and mixed event 
(ME) triplets for 
background estimation
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Inner Tracking System
• Vertex reconstruction
• Particle tracking 
   Time Projection Chamber 

• Particle tracking
• Particle identification (PID)

     Time-of-Flight
• PID for deuteron track

Strangeness tracking
• Improved vertex reconstruction 

via combination of…
… direct detection of tracklet 
in inner tracking system (ITS2)
… and vertex information of 
topological reconstruction from 
weak decay daughter tracks

[2]
The ALICE detector

• First reconstruction 
of 𝚲𝟑𝐇 → 𝐝 + 𝐩 + 𝛑# 
in ALICE

• Yield extraction with 
simultaneous 
background fit to 
SE and ME invariant 
mass spectra

• Measurement of R3 
feasible in Run 3 pp 
collisions
à constraint for 
branching ratios

Event mixing background
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Measurement of hypertriton 𝑝!-spectrum

The hypertriton
• Loosely bound object (hypernucleus) 

composed of deuteron and Λ-hyperon 
• Lightest known hypernucleus

Hypertriton properties
𝐵!~ 100 keV
𝑚 ~ 2.991 GeV/𝑐"
𝑐𝜏 ~ 7.1 cm

Weak decays

!
#H → #He + π$

!
#H → d + p + π$

Hypernuclei in small collision systems
Yield measurement via two-body decay channel
• Interplay between large !#H wave function and small source size 
à !#H as ideal probe to study nucleosynthesis mechanism
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Production mechanisms
 Coalescence
• Production probability 

depends on overlap of 
nuclear wave functions
• Emission source size in 

small systems comparable 
to size of !#H
à significant suppression

Statistical hadronisation

• Yields: ⁄d𝑁 d𝑦 ∝ e ⁄$& '!"

• Canonical suppression

Hypertriton three-body 
decay reconstruction
• Additional experimental 

constraint to !
#H properties via 

measurement of ratio of 
production rates: 
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R# ≈
Γ $

#H → #Heπ%

Γ $
#H → #Heπ% + Γ $

#H → dpπ%

• High precision measurement of 𝚲𝟑𝐇
𝒑𝐓-spectrum via !#H → #He + π+channel

• Good description by new advanced 
coalescence model (ToMCCA)[4]
à coalescence afterburner employing 
realistic nuclei wave function 
à first !#H 𝑝'-spectrum prediction

mass

co
un

ts

!
"H

Λ-d

p-π-dME

SE

Uncorrelated p-
π-d triplets

Uncorrelated 
   Λ-d pairs

Strangeness tracking performance
• Improved pointing resolution (DCAxy)
• Additional background from 𝚲-d correlation 

in three-body decay channel 
à expected to be 
suppressed by 
strangeness 
tracking

• Tracked 𝚲𝟑𝐇
visible in Run 3
pp collisions
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