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abstract

Although the EMC effect indicates that structure of barvons in nuclear matter is modified from
that in the free space, no clear evidence for baryon modification in matter has been found in low
energy nuclear phenomena and detailed mechanism of the modification is not understood yet. In
order to challenge this problem. we propose to measure the beta-decay rate of a A hyperon in a
nucleus. The hyperon beta-decay rate can be significantly reduced in a nucleus, if an u (and d)
quark wave functions is more spread due to meson field in a nucleus than an s quark wave function,
which reduces overlap between u and s quark wavefunctions in the beta-decay. The quark-meson-
coupling (QMC) model predicts reduction of the A’s beta-decay rate by 20% at maximum.

We will measure the beta-decay rate of 3 He in 4.5% accuracy. In large nuclei, neutron beta-
decay rate is greatly suppressed due to nuclear many-body effects and meson-exchange-current
effects. To avoid such “g4 quenching” effects we chose ?\He hypernucleus.

The experiment will be carried out at the K1.1 beam line by employing the 6Li(‘rr+ KT )?\He+p
reaction with the SKS spectrometer. The branching ratio of the beta-decay will be determined in
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1. Introduction



The hierarchies of quarks, nucleons, and nuclel
are really well separated?

B Low energy nuclear phenomena seem to be well described
In terms of nucleons (+ nuclear force),
where inner structure of nucleons is assumed to be unchanged.
(=Without using the word “quarks”.)

B Size of a nucleon (r~0.8 fm) and inter-nucleon distance o og
In nuclear matter (r~2 fm) are of the same order. Qo
Also the same as the pion range (~1.4 fm), thus v '”f)‘S/fvm
In a nucleus the space is full of meson field. O

=> How rigid is the identity of nucleons in nuclei?
=> Investigate modification of nucleons in nuclear matter.

=> Phenomenological parts of nuclear force (the short range part)
effectively include effects of the lower (quark) hierarchy.
=> Understand nuclear force (BB forces) from quark level.



“Modifications” of baryons in nuclear matter

B EMC effect (Change of structure function in DIS)
-- Experimentally established but not well understood.
Short Range Correlation data at JLab give suggestions.

O
O, O 0 ~ 0O shortrange
O ) “ o
© © % correlation
or
()
8°© 95 Aways modified in nuclei?

-- What are the good probes sensitive to “baryon modification”
in low energy phenomena ? Modification of N in a nucleus often
comes from valence nucleons located at a low density region.

Hyperons are free from Pauli blocking from nucleons
-> They can stay in the Os orbit => a suitable probe

3 éA
-- How to discriminate between “baryon modification”

and hadronic effects (meson exchange current, baryon mixing...)
as well as nuclear many-body effects?

Need to study with various baryons (N, A4, 2, ..) in various environment

B Nucleon swelling?

-- Various experimental and theoretical
suggestions/conjectures but no clear evidence

* B o°

o

TABLE I. The magnitudes of nucleon swelling inferred from
experiments and predicted from various models.

Experiment/model

Size of nucleon swelling

Quasielastic scattering [49]
K*-nucleus scattering [50]
nIMParton [20]

QMC [48]

Binding potential [54]
Skyrmion model [55]
Quark-N interaction [56]
Chiral quark-soliton [57]
Chiral symmetry [58]
N-N overlapping [37]
Weak stretching [59]
PLC suppression [60]
Statistical model [61]
Quark-quark correlation [62]
Chiral quark-meson [63]
String model [64]

<3-6% for *He
10-30% for '*C and *’Ca
2.0-8.1% for *He-2*Pb
5.5% for typical nuclei
A few % for typical nuclei
3-4%
~22% for nuclear matter
~22.4% for heavy nuclei
<10% for nuclear matter
4.7-22% for *He-""*Pb
4.5-9.4% for “He-"®Pb
1-3%
2.2-5.0% for *He-'"" Au
15%
~19% for nuclear matter
40%

PRC 99 (2019) 035205



What probe should be used?

B Compare electro/weak properties of hyperons in free space and in nuclear matter
m Magnetic moment of A => On-going A'’s spin-flip B(M1) (J-PARC E63)
m Electromagnetic decay of 2°—>Ay => Later
m Weak decays of A j

B Avoid strongly interacting probes — Medium effects are hidden by FSI.
Mesonic weak decay ( A—Nn)
Nonmesonic weak decay (AN—NN)
Beta decay (A—p e vba) => Today’s talk



2. Beta-decay of A
IN nuclear matter



Weak decay of A

A DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
pr~ (63.9 +0.5 )% 101
nr (35.8 +0.5 )% 104
n-y ( 1.7540.15) x 1073 162
Py [c] (84 £1.4)x1074 101
pe T, ( 8.324+0.14) x 10~4 163
YT ((1.5740.35) x 1074 131
S ->u e v gA/&v = -1/1 inthe quark level

N— pe Vg

ga/gy = —0.718 £ 0.015 16l due to hadron structure
(... measured from p e~ angular correlation)



Beta decay and axial vector coupling

gy (n->p) = 1 [CVC], gy (A->p)=1 [Ademollo-Gatto theorem (PRL 13 (1964) 264) ]
9,/9y (N->p) = -1.2732%+0.0023 [= F+D for SU(3){]
gd./gy (A->p) =-0.718 = 0.015 [= F+D/3 for SU(3);]

0,*(n->p) quenching in nuclear beta decay (GT quenching) has been a long standing problem.

---- Not clearly understood
(1) Nuclear many-body effect
(2) Hadronic effect (meson exchange current, A excitation, ..)
(3) Quark effect (baryon structure change) ?
=> How well can we estimate (1) and (2)?
How can we separate (3) from (1) and (2)?
But (1) and (2) should be small for light nuclei, say, >,He

B g,*is important for double beta decay -> Majorana neutrino mass
and also for astrophysics



Modification of g,* due to baryon “swelling” in medium

A —>p e vP&  sensitive to overlap of u and s quark w.f.

In free space Bag model picture

ga’ °
P Vir)| | @ m
A 4 H
In nuclear medium if u,d quarks are more spread, but s quark is not spread, then [iv -0 —mg— Vo(r)|y(r) =0
vbar
u O } u o
o \ ¢ fiwiF: O & ° ga"* /R\
= _‘) O ¢ Iu_
A P _ V.(r) - o0 om®
e- v o—

Less overlap between » Reduction of beta decay rate o |
s and u quarks in medium iy -0 — (Mg —Ys0) — Ve(r) [thy(r) =0
%K—J



Prediction by Quark Meson Coupling Model

Lambda beta-decay in-medium
PA.M. Guichon, A.W. Thomas / Physics Letters B 773 (2017) 332-335

QMC model: u,d quarks couple to o, p, wfields in a nucleus but s quark does not.

O _m* =m —(g,4,0 and w,f. of u,d qua_rks ® For n->p, gy-1 o (M*,—m*,)?
in a baryon change due to scalar field o. ® For A->p, gy -1 oc (m*; —m*,)?
® m* and w.f. of s quark do not change. = (Mg —My + gy, 0)?
dq. determined from L s S 7 I _
saturation density i —— ] — ’ —  gtm, ]
. . — F —_— g5,=8 rnu2 - o L E— gquOm, ]
via various many-body = o9s| — golomp | N — gmlzm, |
B ~ r —  g=12my 1 3 1
theoretical treatments < ’ ] <S
U)< S0.95:— — 3 80.98:— —
— ’%ﬂf —~ %ﬁ
@ w1 . 3 %0.97:— —
f f <
< : ] > ,
C;: 0.9 59A (p0) = -10% 1 (@) 0.96 - 5 (p) _ 4%
> 805 <-20% | - 9
0'8750 — '0.65' — IO.‘ll — ‘O.‘ISI Y 0'950 o '0“05' o ‘011‘ o ‘0.|15‘ Y
p(fm’) p(fm™)
Fig. 1. Relative variation of the axial coupling as a function of density. Fig. 2. Relative variation of the vector coupling as a function of density for ms =

300 MeV.



Another interesting channel: A—>ny

;M\y/y
d d

u / \ d
N
~_

Sensitive to overlap of u and s quark w.f.

. . No calculation?
free space in medium

A A




3. g, quenching effects



Gamov-Teller matrix elements for beta decays of light nuclel

W.T. Chou et al., PRC 47 (1993) 163

Reaction 2J7,2T log fat M(GT) M(GT) M(GT)exp
(i) (f) (exp) th(free) M(GT)in(ree)
n(p~)H 17,1 17,1 3.024(1) 3.100(7) 3.096 1.00
SH(~)°He 1+,1 17,1 3.058(1) 2.929(5) 3.096 0.946
®He(5~)Li 0*,2 27,0 2.910(1) 2.748(4) 3.031 0.907
Be(EC)Li 37,1 37,1 3.300(1) 2.882(4) 3.187 0.904
Hopt)'B 37,1 37,1 3.598(2) 1.480(9) 2.084 0.710
BN(BT)C 1-,1 17,1 3.671(2) 0.788(8) 0.891 0.884
()N 17,3 17,1 4.114(6) 0.972(6) 1.206 0.806
Experimentally, g,* = -1.27 — ~ -1 for larger A t

g, quenching has been theoretically studied gA:Xp/ 9a

In terms of MEC, chiral condensate, ...... by many theorists.

g =-0.718 - ? -1?? for larger A

Change of g,* is ~5% for s-shell



Nuclear Physics AXS (1978) 3491356

QUENCHING OF AXIAL-VECTOR COUPLING CONSTANT

IN THE B-DECAY OF FINITE NUCLEI

F. C. KHANNA, I. S. TOWNER and H. C. LEE

Atomic Energy of Canada Limited, Chalk River Nuclear Laboratories, Chalk River, Ontario, Canada K0J 1J0

ga Change is < 5% for s-shell

Op =1
. a—
| ] ] ] ]
80 120 160 200 240

To avoid nuclear effects and MEC effects,
s-shell hypernucleus, ® He, is desirable.

Estimated change of g, by meson exchange current

Variation of ég, and I, with the single-particle orbit and with 4 *)

A =4 A =16 A =40 A =80 A = 140 A =224
0ga Iy Sga Iy oga Iy Sga Iy dga Iy 6ga Iy
0Os 0.007 —0.068 - —0.143 —0.206 —0.256 —0.294
0.046 —0.001 —0.054 —0.100 —0.136 —0.165
Op —0.044 0.181 —0.071 0.116 —0.124 0.074 —0.176 0.049 —0.222 0.034 —0.260 0.025
—0.023 0.114 —0.023 0.068 —0.053 0.039 —0.088 0.023 —0.119 0.013 —0.146 0.008
od —0.080 0.139 —0.112 0.096 —0.154 0.066 —0.194 0.047 —0.229 0.035
—0.047 0.085 —0.058 0.054 —0.081 0.033 —0.106 0.020 —0.130 0.012
1s —0.101 —0.129 —0.165 —0.202 —0.235
—0.066 . —0.072 -0.091 —-0.113 —0.135
of —0.106 0.110 —0.137 0.080 -—0.171 0.058 —0.203 0.043
—0.065 0.065 —0.079 0.042 -—0.097 0.026 —0.117 0.016
Ip —0.131 0.105 —0.156 0.080 —0.185 0.060 —0.213 0.045
—0.087 0.057 ° —0.095 0.040 —0.109 0.026 —0.125 0.017
Og —0.123 0.090 -—0.151 0.068 —0.180 0.052
—0.077 0.050 —0.091 0.033 —0.107 0.021
1d —0.150 0.088 —0.172 0.069 —0.195 0.054
—0.100 0.045 —0.108 0.032 —0.119 0.021
2s —0.161 —0.180 —0.202
—-0.109 —0.115 —0.125
Oh —0.134 0.075 -—0.160 0.058
—0.086 0.039 —0.098 0.026
1f —0.161 0.079 —0.180 0.060
—0.107 0.036 —0.116 0.025

First line: PCAC; second line: phenomenological Lagrangian.

Many theoretical works later...



4. Proposed experiment



How to measure g,”_in a nucleus?

(1) Branching ratio BR(8) and lifetime t of a hypernucleus

= BRB)T o< (9, 112 + (g, |[o ]2

Free A,%He, 3,C: =g )?*+3(g,")> ~ 1 + 15
<- gy" =1, gy'g, =-0.718 + 0.015
>, He case: statistical accuracy of

ABR(B) ~4% and At ~ 2% => Al'y ~ 4.5% => Ag," (°\He) ~3.7% is possible.
=> Today'’s talk

(2) beta-ray asymmetry (angular distribution) A ->g,*/ g "
n(r*,KHA @1.1 GeV/c Pol. ~1.0 But polarization should be known precisely.
> He case: °Li(n*,K*)6,Li, °,Li->>,He+p ;°,He polarization unknown.
13, C case: 13C(n*,K*)13,C; Polarization (**C core pol. effect) can be estimated ?
=> Seems difficult

18



(K-,Tc-) or (n+,K+) ’) 6 j (TE+,K+) GALi KE.K E462

6 Li(nstAs) —» 4, Hed, 4 Hpp,..

6|_| (K_ TC') 6 L| o En} inclusive H

J A Bertini et al., 10000 | :

160} CLi(KT,77)8Li _ “Ablgs— °xHe p‘
i q = 5S0MeV/c n(s=1)A(s. ) - [ JN 6ALi(np'1Ap) — 4He p A
Yy Yy A . . ,

120 h// - 1500 > W/ pion ¢

= nip~!) Alp) +

Moot
L -
X

@
o
T

Counts / MeV

S —

Counts / 0.5 MeV/c*
N
=

3 ¢) w/ proton |
40 ‘/\ +++ +++ ++ 150 = M proton Energetic p
§ .mo n(p3 Als, ’ *,,+ 100 from Ap—np
O ove | l |

0 10 O 30 40 S0
Excitation Energy (MeV)

20 40 60
6 |1 ) ~itati 2
Ang.s._) AHe +p Excitation energy (MeV/c)

With a thick (~20 g/cm?) target, the n(p)A(p) substitutional states will be contaminated in the (K-, 7)) case.



>, He weak decay : one of the best known

. = . .
Table 1: Total and partial weak decay rates of { He hypernucleus shown in the unit of the

free A decay rate, I'y.

Experiment /Theory Ui/ TA

Fﬂ'_ /FA Fﬂ'o/r;\ rl'.?l-??l-/rlj\

Exp. (K=, 77), BNL |7 1.0340.08
KEK E462 Exp. (77, K7), KEK [8. 9] 0.94740.038

0.4440.11 0.1840.20 0.4140.14
0.340+£0.016 0.201£0.011 0.40640.020

Theor. [10] (YNG)
Theor. [11]
Theor. [12] 0.966
Theor. [13] (NSCOTT)

Theor. [14]

0.393 0.215

().386 0.196
0.358

0.317

0.43

7] J.J. Szymanski et al., Phys. Rev. C43 (1991) 849.
8] S. Kameoka et al., Nucl. Phys. A754 (2005) 173c.
(9]
]

[10] T. Motoba, H. Bands, T. Fukuda, J. Zofka, Nucl. Phys. A534 (1991) 597.

9] S. Okada et al., Phys. Lett. B 597 (2004) 249; S. Okada et al., Nucl. Phys. A754 (2005) 178c.

11] I. Kumagai-Fuse, S. Okabe, Y. Akaishi, Phys. Rev. C 54 (1996) 2843.
12] K. Itonaga, T. Motoba, Prog. Theor. Phys. Suppl. 185 (2010) 252.

13] A. Parreno, A. Ramos, Phys. Rev. C 65 (2001) 015204.
]

[
[
[
[14] C. Barbero, C. De Conti, A.P. Galeao, F. Krmpotic, Nucl. Phys. A 726 (2003) 267.



Signal and backgrounds

1le

B Signal: °,He — “He p e- vb& Eiwsxlo-4 Z\

103 timgs \arger E._ 160 MeV
B Backgrounds: BR(r) = 0.40, P = 50--150 MeV/c

m Mesonicdecay A->prn, mpn->nn
m Mesonicdecay A->nn®,n®->yy BRx® =020
m Nonmesonic decays An->nn, Ap->np

ly

BR(nm) = 0.40

E 160 MeV
Y
Select one charged particle with plastic counter -> photon conversion in target/plastic ~4%

e /n, p separation with n=1.5 lucite Cerenkov -> x, p misID of ~4%
One cluster in a 4r calorimeter -> one of y’s from T° escapes from calorimeter holes ~3%

BG from =°/signal = 0.2x0.02x0.04 / 0.0008 = 0.2
BG from n/signal = 0.4x0.045 / 0.0008 = 22.5

Can we suppress these backgrounds by ~ 104 --10~> ?



One of the future experiments
at the Extended Hadron Facility

Setup
at K1.1 beam line

: : _ K1.1 Spectrometer
°Li(n*,K*)6,Li, ©,Li->°>He+p

6Li target

9

BC3
BFT-D2

TLC
(Lucite Cerenkov counter)

BFT-D TH N\ —BH2
(Scintillating __ (Plastic scintillator BGOC ﬂ.
fiber dgtector) hodoscope) 61 i Target ‘\-.‘\
nt "

| K* o ';'~
- SDC2

N o e ~ﬁ,,

(Scintillating . .

fiber detector)
SKS Spectrometer

k

BH2
(Plastic
scintillator)

BGOC
(BGO calorimeter)

Setup around the target for BR measurement




Yield and statistical error for BR

. = . . . .
Table 2: Expected yield of the {He hypernuclei and its beta decay events estimated in
. . = . . . .
comparison with the {He ylied measured in KEK E462 experiment.

5AHe 13AC
Experiment E462 Proposed experiment
Number of 7t beam 2.5x 10" 43x10" 13C target
SLi target thickness 3.70 g/cm? (80 mm) 14 g/cm? (300 mm) 20g/cm?
1He counts after SKS analysis 45653 2.0 x 10% 13 C counts
BR_S 8x 1071 1.3x10°
Pauli suppression effect ....Assuming the same as = mesonic decay — ().6 0.3
e~ detection efficiency mesonic decay, A >Nz branching ratio 0.7

Beta-ray counts N, 673 222
VN,/N, = 3.9% 6.7%




5. BR measurement



TLC

BFT-D
(Scintillating
iber detector)

TH

| e GEANT4 simulation

—H =V by K. Kamada and M. Fujita
doer deecin

(Plastic

scintillator)

(BGO calorimeter)

Li target
Tentative parameters (to be optimized later)

® Target: 90%-5Li, 4cm¢ x30cm (14 g/cm?)

® Calorimeter: BGO
Acceptance: 41 — beam holes (30+90msr)
— inefficiency of 0.96%
Thickness: 20cm (18Lg) ol = = NS X P \
Segmentation: 15(8) x15(p) = 225 AN nERB'? ' e Y -
(7cmx7cmx20cm for each crystal) ' ' ‘

Plastic scintillator Lucite Cherenkov / T/~ _view from thé Beam

® Plastic (TH) : 0.5cm x 50cm

® Lucite Cerenkov (TLC): 0.5cm x 50cm Figure 8: GEANT4 geometory of the setup around the target used in the present simulatic
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Background reduction

oA\ — nn’ BR=0.20
y—e conversion x0.04
BGO 1-cluster x0.03
TH AE/path cut, TH hit position cut x0.29
Install photon veto counters around
the downstream spectrometer x0.5
=> BR=0.35x10*

o\ —->prn BR=0.40
TLC hit x0.045
BGO 1 cluster x0.23
# of hit segments x0.46
TH AE/path and hit position cut x0.002
=> BR=0.04x10*

®/\p — np, A\n - nn BR=0.40
The same cut as above => BR< 0.04x10*

The same cut reduces the beta-ray events to 68%.



Expected beta-ray spectrum

Background/ Signal
~ BR(n° bg)/ 0.68 BR(f)

= 0.35x10%/ (0.68 x 8.3x10%)

= 0.06

If background level can be experimentally

estimated within 30% accuracy,

the systematic error in BR(8) will be < 2%

Simulation

10~ beta-ray electron
n®, -, background

o
L

Counts/MeV
T

Electron energy measured in BGO (MeV)

Figure 11: Simulated spectrum of the beta-ray electron energy (blue) and the contaminated
background events (red) after all the background rejection analysis.

background events is 4% of that of the beta-ray electron.

The number of the



6. Lifetime measurement



Setup around the target for lifetime measurement

[2Zmm x 50mm] [4mm x 150mm]
X 5mm thick X 5Smm thick
20 pieces 20 pieces
T1
BFT-D - | m————————
1 e
SFT

/ THR

BH2

(Zmrh X 160mm) x 3mm thick
80 pieces

Figure 13: Schematic view of the setup around the target for the lifetime measurement.



EAHe lifetime measurement (KEK E462)

T

-t
o-h

T

T

Counts/25ps
8«:

10

E462 setup Eiie
B.H. Kang et al., PRL 96 (2006) 062301 -1

Decay Time (ns) Siatistical error of 3-4%

Figure 12: Decay time spectra for 3He and }2C measured in KEK E462 experiment. The
upper panels show “response function” of the spectrum measured with the prompt reaction
of (7*, pp), while the lower panels show decay time spectra for 3 He and }*C hypernuclei via
(7+, KTp) reaction.



Yield and statistical error for lifetime

Table 3: Expected yields of the 3He hypernuclei and their nonmesonic proton events, and
then the expected lifetime accuracy, are estimated in comparison with the KEK E462 results.

Experiment E462 Proposed experiment
Number of 7% beam 2.5x10% 2.5x10%

°Li target thickness 3.70 g/cm? (80 mm) 4.6 g/cm? (100 mm)
2 He counts after SKS analysis 45653 5.7 x 10%
BR,[16] 0.28 0.28

proton detection efficiency ? 0.3

Proton counts ~1030 4768

Time resolution (rms) 128 ps 128 ps
Statistical error of lifetime 4.0% 1.9%

ABR(B) ~4% and At ~ 2% => AT, ~ 4.5% => Ag,A (5,He) ~3.7%

Measurement of the ®> He beta-decay rate
in AT' s ~ 4.5% (Ag,* ~3.7%) accuracy seems feasible.



/. Theoretical calculations



608 T. Motoba et al. / Continuum pion spectra

Theoretical calculations for > He (and *3,C)?

10.15

1 L] 1 ) 1 1 v 1 1

400
(Mev™")

]

] -
\ 2He —> *Hle+p+m
[}

0.10

300
T

B Nuclear effects of the daughter proton
---- Precise estimate of Pauli effect incl. °Li structure

No oOF EVENTS
=(EY/IA

200
T

s

o
&

B Hadronic effects
---- Meson exchange current had better be estimated. | ¢ Tk

1L 2% 1 1 [} 1 1 1 1
34 32 30 28 26 24 T

B Estimate “quark effects” from the effective density Bl . 2, 4, 8 .8 10" (N0

Qe s ™o Mgs; w3 w1 (Mewr)

W h I C h a d a‘u g h ter p rOtO n feel S Fig. 4. The theoratical =~ decay spectrum I'.-( {He)/I", with YNG drawn as a function of the pa

relative energy E,, is compared with the observed =~ decay spectrum taken in the emulsion

-> m ay N Ot b e I ar g e fo r S AH e? 13 AC I S b etter? experiment %), The calculated =~ dec:zbll-:n: ;: dctz;‘p;red with the experimental values '>*) in
T. Motoba et al., NPA 534 (1991) 597.

100
T

Precise few-body calculation PHYSICAL REVIEW C 79, 065501 (2009)
with N3LO chiral pertu rbation °He p-decay rate and the suppression of the axial constant in nuclear matter
6 6] |
theOry for °He— °Li beta decay Sergey Vaintraub™ and Nir Barnea’

Racah Institute of Physics, The Hebrew University, Jerusalem 91904, Israel
Doron Gazit*

Institute for Nuclear Theory, University of Washington, Box 351550, Seattle, Washington 98195, USA
(Received 5 March 2009; published 29 June 2009)

Toward understanding the quenching g, problem




He— °Li beta decay calculation
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® Chiral perturbation theory (N°LO) TABLE III. The JISP16 NN interaction He, °Li binding
to determine the axial weak current energies, rms matter radii, and the leading order GT matrix element

as a function of K ..

® Triton beta-decay rate is used to determine

the LEC relevant to MEC. K °He °Li GTlLo
® Very small dependence on the cutoff parameter. B.E radius B.E. radius
4 18.367 1.840 19.392 1.859 2.263
® Nuclear many-body calculation using 6 24.103 1.902  26.124 1.909 2.247
Hyperspherical-Harmonics expansion. 8 26.392 1.979  28.854 1984 2.234
10 27.560 2.051 30.156 2.051 2.232
12 28. 112 2.112 30.797 2.110 2.229
14 28.424 2.165 31.132 2.160 2.227
The experimental 9.3% quenching is almost o0 28.70(13) 31.46(5) 2.225(2)
exp|ained without reducing Ja- [21] 28.32(28) 31.00(31) produced within 3%
Exp. 29.269 2.18 31.995 2.09 2.161

If a similar calculation is done for > ,He, a measured g, deviation can be attributed to quark effects.

...But how to measure/estimate LEC is a problem for A.



Summary and prospect

B Electro-weak properties of hyperons in hypernuclei are good probes to investigate
possible modification of baryons in nuclear matter.

B We propose to measure A’s beta decay rate from BR and lifetime.
Experimentally, measurement with ~ 4% statistical accuracy is possible for >,He.
B Simulation shows that huge background can be sufficiently suppressed and

the experiment seems feasible.

What to do
B More realistic simulation (BGO response by n and y, include detector resolution, ...)

B Counting rate problem (BGO -> faster scintillator )
B Optimization of the setup

To theorists:
B Give me your comments. Is this experiment interesting? meaningful?
M Please give us theoretical estimates on
Pauli and nuclear many-body effects, and hadronic (MEC) effects,
hopefully via precise few-body calculation.



