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Contents of my talk...

Hypernuclear weak decay measurements for
> He and 12,C with ~10 times more statistics

€ n+n/n+p coincidence measurement
— Energy/Opening angle correlation
n/Tp (°AHe)= 0.441£0.11+0.03

& High accuracy measurements of 'm/F’nm

nm = U (1- Bf(m) - B

— Overlap of A-ain °>,He found to be large




1. np/nn double coincidence detection

from °>,He & 12,C
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Exp. (for >, He) 0.93%0.55 (Szymanski et al.)




Difficu

Ity In previous experiment
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— missing process In/l'p 1

Directly affected by the FSl loss/T',)

_arge error of Br(NMWD) from
arge Br(1?) error

1.Measure neutron to obtain the number

ratio at the “same” energy threshold
N,/N, = I'n/lp less aifected by FSI
only in 2"d order; n/p-p/n influx term
(Talk by Bhang)

Analysis requires assumption of

[,y ~0 - Isthis correct??



CoINCICENCER
— E462(5,He) / E508(12,C) |
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Setup (KEK-PS K6 & SKS)

Decay arm e

Solid angle: 26%
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Core-acceptance cut (for o)
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Particle identification

Neutral particle Charged particle
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Counts/2MeV

Enerav spectra of n/p/d from >, He decay
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n+p Energy Sum .vs. cosb,,

Energy sum .vs. angle N +p pair from > \He

3 I Ep .vs. En correlation
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Mass spectra for °Li(n*,K*) B Mass spectra for *?C(nt,K*)

>yHe g.s. quasifree 12, C g.s. quasifree
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coincidence analysis for

Angular correlation
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Estimation of N(n+p), N(n+n)
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Comparison with theoretical calc.

for angular correlation
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‘OPE \ DQ model ...

0.5 1 1.5
. 0.93£0.55 (Szymanski et al.) (for 5,He)

—y—

>,He (E462) : 0.44+0.11+0.03

r, /T, F=———
0
Experiment
\
0
S

N

systematic error :
neutron efficiency(6%) + acceptance (3%)

Garbarino’s suggestion for the correction
Phys. Rev. Lett. 91 (2003) 112501
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Gross feature are well explained but......

1. No peaking in single neutron energy
spectrum even from >,He
2. Both of nn/pp-pair numbers/NMWD

are lower especially for 12,C

===> Suggesting larger FSI/2N
3. Smaller contribution in cos8~0
region

R L
_.F
. . ?’E A
4. p+p emission rateis ~1/10

=—=> Suggesting smaller FSI/2N




Summary of NMWD results:

* I, /T ratio:
Nnn/Nnp at cos< - 0.8; E>30MeV
5 He (E462) ~ 0.44+0.11+0.03 .
- Consistent w/ recent theory %

'|~.4-|.- ..r'

* Angular & Energy correlation
Contribution of ANN -NNN ??
— Still open question..

*  Asymmetry parameter results (~0)
| Maruta’s parallel talk ]
- Hard to be explained by theory




2. Accurate measurement of

[, % and 'nm
For detail; parallel talks by Kameoka/Okada

L1

| ifetime T branching m° branching

_ ratio ratio -
—~—

Needs good accuracy for all of them




e testefi/A-nucleus poetential

A Wave Function

l: ,/ORG oc-A Folding Potential

nucleus N\

YN interaction
attraction ~repulsion

ug.

Repusive core is the
common feature of
Y-nucleus potential



m/bamrand A-Nucleus; Potenitial

YNG: 20% overlap
ORG: 40% overlap
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Y —oKameoka ~_ °

At=t,-TOF,~TOF, -t [|{ — [Ofu

Lyum Target

preliminary

1=212 6 pS
for 12,C

T =2/8 £ 10 ps
for > He

Error: ~2.5times
B | Improved over
2 15 1 05 0 05 1 15 2 previous experiments

Decay time [ns]
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72 branching ratio of > He [eVeLE!
Mass spectra for SLi(x* K*)
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Non-mesonic deca rate °> ,He and ¢ ,C

FtOt — 094710038 r/\ rtOt = 1242i0042 r/\

b = 0.371+0.009 b = 0.099+0.011
b1? = 0.212+0.008 b1® = 0.133+£0.005
LT TT
0.41+0.14 0.83+0.09

[total (*°\Fe) ~'nm(A-x) ~ 1.2, ( E307)
nm (°\He) =04, ( Present)

2
If - - jﬂ-widf 1/3 of Ais inside a
Po

[[nm calculation must use the A w.f.
which can well reproduce 't
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Parallel — =0

Maruta Asymmetry of proton from the NMWD
of °>\He and 1,C, 1,B

Kameoka T decay branching ratio of °>,He
Lifetime analysis for °\He, 12,C

Okada 110 decay branching ratio of 5,He,'2,C

NMWD rate of °,He, 12,C

Posters

Okada Single nucleon spectra from °,He,12,C
Nn/Np ratio from NMWD of °>\He, 12,C

n+p and n+n coincidence
Kang ¢ °\He [I'n/lp ratio

Kim n+p and n+n coincidence for *,C




Summanitable

Width unit :T,

Total decay width 0.947+0.038 1.242+0.042

'nm 0.395+0.016 0.953+0.032
Nn/Np(@SOMeV) 2.20+0.13+0.15 1.80+0.0/£0.12
Nnn/Nnp b-to-b 0.44+0.11+0.03  In analysis

anm 0.07+0.08 - 0.24+0.26

(1,C and 11,B)
0.351+0.017 In analysis
0.201+0.011 0.165%0.008

2 2~20times more accurate
0OUS measurements
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