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Introduction ﬁ) — % - & - B

p,n,A,E0,E-
»Hypernuclei: bound nuclear systems of non-strange and strange
baryons e
»Probe hyperon-nucleon(Y-N) interaction I — Ll
»Help understand inner structure of neutron stars _
> +H lifetime “puzzle” _~77‘7_f;77777% =
»Assuming A and deuteron weakly bound in 3H ok b, m
Slndicate the lifetime of 3H will be close to that of A. b )

PLB 797,134905 (2019)

» Large uncertainties in experimental measurements




Particle reconstruction

»Decay channels:

»>3H-> *He+n , H—- *He+mn~, tHe> °He+p+m-

» Background reconstruction:
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> For 2H and {H, estimated by rotating the daughter particle n~ in the

transverse plane.

> For ;He, estimated by mixed-event method.
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»Mix 3He and pmt~ pairs.
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Lifetime of 7H, tH and iHe
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STAR

T3y = 221 + 15(stat.) + 19(syst.) ps
Tay = 218 + 6(stat.) + 13(syst.) ps
Tige = 229 + 23(stat.) + 20(syst.) ps



Summary

> 3H and #H lifetimes with improved precision

> World average lifetimes of YH and ;H are shorter than ¢ A DaRelal(1969) | a Gal (2022)
A A A 3 Congleton (1992) 4 H
by (24+5)% and (21+4)% AH o e m A
g -=-- Hildenbrand et al (2020) o
. O ! HADES preliminary
> Tay and Tay (STAR 2022) are shorter than t, with 1.80 i ? HADES preliminary fj ran (2022
and 3o respectively ALICE preliminary | —g— HypHI (2013)
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> T3y and T4y (STAR 2022) are consistent with all former i A:g: ::::: —% H. Outa et al (1995)
L. ik ~e S. Avramenko et al (1992)
measurements within 2.5¢ STAR (2018) il e S Phillps, Schneps (1969)
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> Compare the results with theoretical calculations. e ol (2013 i e
> T3y result consistent with calculation including pion FSI == STAR(010) | _, ! N. Crayton et al (1962)
: . e G. Keyes et al (1973) e
(2019) and calculation under Ad 2-body picture (1992) | o Ko
o EE . Keyes et al (1970) 4 He
within 10. G. Bohm et al (1970) A
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I|IIII|IIII|IIII|IIII|IIIII|IIII|IIII|IIII|IIII|IIII

100 200 300 400 500 100 200 300 400 500
Lifetime [ps]



