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Abstract

Hypernuclei are bound nuclear systems of non-strange and strange baryons. They are natural hyperon-baryon correlation systems and provide direct access to the hyperon—nucleon (YN)
interaction. The knowledge of this interaction has become more relevant in recent years due to its connection to the modeling of astrophysical objects like neutron stars. The lifetime of a
hypernucleus depends on the strength of the Y-N interaction, and therefore a precise determination of the lifetime of hypernuclei provides information on the Y-N interaction strength.

Thanks to the large data sample recorded by STAR in 2018 and the low collision energy of it, we are able to perform more precise measurements of the lifetime of H and 3H. In this poster,
we will present the lifetime measurements of ?H and 7H in Au+Au collisions at \/syy = 7.2 GeV from the STAR experiments with the fixed-target mode.

Motivation Signal extraction

o Lifetime of hypernuclei — probe to the Y-N interaction
o Y-N interaction — probing the inner core of neutron stars
o “Hyperon puzzle” : do hyperons exist in the core?

o :H lifetime puzzle
o The world-average value of the experimental measurements of 3H lifetime is shorter than the
lifetime of free A (263.24+2.0 ps) by ~ 20%.

o Raw counts are calculated within a 30 mass range from gaussian fit with the bin
counting methods in each L/fy bin.

o Background is estimated by rotating the daughter particle 7~ in the transverse plane by
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- Lifetime results
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ALICE, PLB 797, 134905 (2019)
o After raw counts are corrected by efficiency in each L/By bin, we fit the counts with an

exponential function to extracted the lifetime .
o N(t) = Nye~t/* = Nye~L/Pyet I: decay length, t: proper time

2H, 7H reconstruction
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Particle reconstruction: KFparticIe method o Hypernuclei lifetime from STAR FXT /syy = 7.2 GeV are:
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3H cut optimization: TMVA Summary

o TMVA (Toolkit for Multivariable Data Analysis)[2]: A family of supervised learning
algorithms.

o Make use of training events, typically events labelled “signal” or “background”.
o Multivariable analysis that takes into account correlations between different variables.

o We present the first lifetime measurement of H and #H in Au+Au collisions at \/syy =
7.2 GeV from the STAR experiments with the fixed-target mode. The results are
consistent with STAR 3 GeV results and most of the previous measurements, and
shorter than the free A lifetime.

TMVA overtraining check for classifier: BDT
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Background: rotational background from real data




