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iH lifetime (ps)
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Particle type Ratio

THAH 0.49 + 0.18 (stat.) + 0.07 (sys.)
He/*He  0.45 + 0.02 (stat.) + 0.04 (sys.)
HAHe  0.89 + 0.28 (stat.) 4 0.13 (sys.)

+H/He 0.82 £ 0.16 (stat.) + 0.12 (sys.)

3_/3 B B _
“H/ Ho (p/p)@/n)A/A)
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Thermal model (Braun-Munziger et al.)
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Ratio

Rario Experiment Model
‘He /*He 0454002 0,04 042 +0.03
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S Outlook

% Lifetime:
—data samples with larger statistics (~factor 10 more within a few years)
% Production rate:
—baryon-strangeness correlation
- a case for energy scan
- establish trend from AGS-SPS-RHIC-LHC

W 3, H>d+p+n channel measurement: d-identification via ToF.

¥ Search for other hypernucleus: 4,H, 4,He, 4, H, *zH,
AGS-ED06, Phys. Rev. Left. 87. 132504 (2001)

% Search for anti-a



AA-runepsapa

=" | Bas-Bs- ABa4-Bs-\Assumed EAd ABAA
AL Captured]  [MeV] [Mev] \ level  [MeV]  [MeV]
‘Bad =6.79 + 0.91BE- (+-0.16)
NAGARA ﬁHE 12C %E:-m 1EBEEE+DE1E.= (+- 0.17) B E'E:rl. 0.16 nﬁ?ﬂj?
B E-=
" 9.93 3.69 10.06 3.82
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Nemura et al., Phys.Rev. C67(2003)051001 - ,“H cBsi3aHO
Filikhin et al., Phys.Rev.Lett. 89(2002)172502 — HeT
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[ Mnepsagpa Ha LHC

PACIAE PYTHIA
7T TeV 14 TeV 7 TeV 14 TeV
k+ 4.563 5.576 3.802 4.946
k™ 4.416 5.331 3.689 4.778
p 4.152 4.678 3.491 4.074
D 3.040 3.588 2.472 3.078
n 4.094 4.677 3.397 4.107
mn 3.336 3.938 2.565 3.335
A 1.648 1.940 1.285 1.608
A 1.518 1.769 1.136 1.386

D®  6.906E-05 9.111E-05 5.586E-05 6.724E-05

D" 6.247TE-05 8.553E-05 4.852E-05 6.048E-05
5.456E-05°

2HS 2.547E-07 3.814E-07 1.833E-07 9.677E-08

SH™ 2.453E-07 3.305E-07 1.000E-07 1.048E-07

SHe® 2.453E-07 3.898E-07 1.500E-07 1.774E-07

YHe™ 2.642E-07 4.407TE-07 1.417E-07 2.419E-07

Yan et al., nucl-th/1107.3207



Multiphicity

IK30TUYECKME runepsaapa
Pb+Pb

E,_, = 30A GeV

4Ar® 1E-6

(22.22') o .G

{2n,2A,2E ) ®

{24,222} »

A
Steinheimer et al., Prog.Part. Nucl.Phys. 62(2009)313



Yields / A
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[TpoekT HypHI (GSI, Darmstadt)
°Li+12C, E,,=2A GeV

R
- ak ‘JL'I"‘.HE
Cross section
Coalescence factor

Lifetime
Precise measurements : a few % accuracy

Mesonic weak decay
Precise measurement of pion distributions
Final-state-interaction

Non-mesonic weak decay
AN -> NN
Exotic decay: example 4,He -> d+d

Hypernuclear polarization of 5,He
Asymmetry of x- from mesonic weak decay
For the future hypernuclear magnetic moment measurements

T'.Saito, Nucl.Phys. A835(2010)110




Exotic hypernuclear decay: =* weak decay
« Z*- A coupling
Dependence on the hypernuclear isospin
Coherent AN-ZN coupling

Neutral hypernucleus: Z=0
Possibility: 3,0
Invariant mass: Zpn -> 3H + -

Hypernuclear dynamic motion
Giant dipole resonance, giant quadrupole resonance
* By hypernuclear dissociation in the target

Hypernuclear radii
Active target system

Neutron/proton radii by intferaction cross section

A radii by coalescence factor



Present hypernuclear landscape

Known hypernuclei




pernuclear landscape with HypHI

Phase 1 (2010-2016) at £51
Proton rich hypernnuclei




Phase 1 (2010-2016) at 651
Proton rich hypernnuclei

Phase 2 (2016-) at R3B/FAIR
MNeutron rich hypernuclei




People working for HypHI Phase O
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1988, [ly6Ha. *He+12C, E; ,;=3.7 A GeV, “H, (H)
o(“H)=0.4"9;' mcb — 17 cobbITUM
r(iH)=2.2+_0,4 1010 g
3H — 1 cobblTre

C.A.AgpameHKo u op., lNucbma KOT® 48(1988)474



HyperNIS hypernuclei program at Nuclotron with light ion
beams

1. Lifetime and production cross sections of light (hydrogen,
helium) hypernuclei (energy dependence of the production
cross section)

*Li—8He— »~+°Li
TLi—}ﬁH—r 7~ +4He

2. Binding energy of loosely bound hypernuclei ?.LH, EHE

to be obtained by measuring the Coulomb dissociation cross
sections in different targets (o, s iINCreases at low binding

energy values!)
~ 2192 oy~ A0S

T oulomb

3. Matrix elements of the weak AN interaction (study of non-
mesonic decay of hypernuclei ;°Be and ;B partial widths of

nonmesonic weak decay via intermediate chain *Be— o + a)

Yu.Lukstins, HYP-X Conf., Tokai, 2009
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