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Outlinej

% The FINUDA experiment at DAONE

| < hypernuclear physics results:
e 5H, neutron-rich hypernucleus
e 2 o/ induced hypernucleus weak decay

~ < Looking to the future:
: B the INFN ULYSSES initiative @ J-PARC
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energy 5"1~0,'Mev
luminosity 51032 c.'n:i‘%,gl
o, (rms) 2.11 mm
o, (rms) 0.021 mm
g, (rms) 35 mm
bunch length 30 mm
crossing angle 12.5 mrad
Errﬁgi‘;”cy 368.25 MHz
bunch/ring up to 120
part./bunch 8.9 1010
current/ring 5.2 A (max)




@D FINUDA key features | @

& very thin nuclear targets (0.1 = 0.3 g/cm?)

high resolution spectroscopy '

@ coincidence measurement with large acceptance

Q» decay mode study '

& event by event K* tagging

Q» continuous energy and rate calibration I

« irradiation of different targets in the same run

Q» systematic error reduction '
Cx!
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] () D)
: M. Agnello et al., PLB 640 (2006) 145

M. Agnello et al., PRL 108 (2012) 042501

M. Agnello et al., NPA 881 (2012) 269

M. Agnello et al., PRC 86 (2012) 057301

T = = nuclear e e 4B weak
models — interaction
neutron rich
A-hypernuclei

1R

L] = = n
&1 % 1l spectroscopy p_ (weak) decay

M. Agnello et al., PLB 622 (2005) 35
M. Agnello et al., PLB 681 (2009) 139
M. Agnello et al., NPA 835 (2010) 414
M. Agnello et al., PLB 698 (2011) 219

quark

. substructures )

low-energy

Q

e/~Y interaction

. Agnello et al., NPA 804 (2008) 151
. Agnello et al., PLB 681 (2009) 139
. Agnello et al., NPA 835 (2010) 439
. Agnello et al., PLB 685 (2010) 247
. Agnello et al., NPA 835 (2010) 439
. Agnello et al., PLB 701 (2011) 556
. Agnello et al., NPA 881 (2012) 322
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M. Agnello et al., PRL 94 (2005) 212303
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The background ISSLIEJ af
— A A — 61 & 6
T | e SHCLI) Ul = (25+1.4)-10° /K f, @N90% c..
| o : rL H’“ 15#5 SNNN EE— E— - = - 7
- '-'I \ i .. F O / B, (4eV)
2 c : i ] M = F ‘L \ {
§ E 200" Flh IIJ‘J’I I 1 m | ?E — i m
% 5 j H_L'd T T § 50:: 'I’ “ H { ‘_{_’ i
E Yinp : [ L Ay
g = coemet! . #} |“ O om 2% ++zs{1
,éi EH--} TLisrreX Ll,'f | J"k‘y)m,_“u!\ —
= 200 I | | e
T T Ty
: mln'E / 'hﬂll C + Mt 1 : JW | l 1
g E | | " E Nt 10k H 1T
) - i . T T T 20~ . H Ly | I
S AL L
s 050" 200 250 00550 E B } “‘J L
E b ©* momentum (MeV/c) ?1 uft ﬂi‘ikm\u‘l [ 1ad 4y i
2 | | K +po Dt = ™ momentum (-‘.!eVIsco)o -
< W Lin+xt (~130 < pos < ~250 MeV /c) ~ 70 7
é I;E K- +pp—= X +n KStOp+ LI%AH
| Lon +at | (~100 < pp+ < ~320 MeV/c) I :
(‘EJ 2 [ Y = 220 pbt ] M. Agnello et al., PLB 640 (20069145
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The status of the artj

Ko +"Z>NZ-2)+x"

stop

* K+p—-o>nd+A, n® +p—>nt+n: 2-step (S-EX + C-EX)
- K+p—>K +n, K+p—>A+nrt: 2-step (C-EX + S-EX
s K+p-o>nt+ %, >+ p—>A+n: 1-step (S-EX)
[ experimental results ] KEK INFN-LNF
e JHe(’Be):ul.=2.3-10" /K, o JH(°Li):ul.=(2.5+1.4)-10° /K,
o ?Be("C):ul.=6.1-10° /Ky, v o JH(Li):ul.=(45+1.4)-10° /K,

o ®C(*0):ul.=6.2-10° /K

st

op stop

K. Kubota et al., NPA 602 (1996) 327 I

M. Agnello et al., PLB 640 (2006) 145 I
a

[ theoretical prediCtiOnS ] 10—6 +10—7 / Ks_top ) T.Y. Tretyakova et al., NPA 691 (2001) 51c I

4+ ZN(Z-2)+K"
e m+p->nl+n, 0+ p > K+ A 2-step (C-EX + AP)
e w4+ p>KO+ A, KO+ p - Kt +n: 2-step (AP + C-EX)
e T+ p—> K+ %, >+ p—>A+n: 1-step (AP)

[ experimental results } KEK

PLi("B):do/dQ2=11.3+1.9 nb/sr

P.K. Saha et al., PRL 94 (2005) 052502 I
[c

[ theoretical predictions J

T.Y. Tretyakova et al., PAT 66 (2003) 1681 I
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[A%nt ~ 960 pb-t ]

coincidence measurements

stop

+°Li— H

apparatus capabilities:

double C-EX
p ~ 252 MeV/c

« selective trigger
(based on fast scintillator detectors)

n.m. decay (PID + spatial resolution + K™ tagging)

p~ 134 MeV/c | « g, K, p, d, ... separation (OSIM & LMDC dE/dx)

* high momentum resolution
6%o0 FWHM =~ @ 270 MeV/c
6% FWHM - @ 110 MeV/c
(tracker performance + He bag + thin target)

J - precise K- vertex identification < 1 mm?3
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Analysis techniquej

K-

stop

+°Li— H

+ 7

if 8H, is a stable system = 2 independent two-body reactions:

A6H —)6He + T decay at rest

(r(°He) ~ 801 ms)

M(K=) +3M(p) +3M(m) — B(°Li) + T(SH) + M(n+) + T (%)
: M (p) +4M () — B(He) + T (PHe) + M () + T (x~)

IM2(EH) + p(z ) ~M ($H)
M (SH) =M (H)+ M (A) - B(A)

\

atomic
mass
tables

M*(°He)+ p* (") — M(°He)

T(xt)+ T(x7)|=M(K™)+M(p) — M(n) —2M(7) — B(°Li) + B(°He) — T (°He) — T($H)

cut on

=203.0£1.3 MeV (203.5+203.3 MeV with B, =0+6 MeV)

T(z")+T(z): 202+204 MeV
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Data selection

W
=]
=]

[
4]
=]

IIrIlI'IIllIIII|[III'|IIII|III[|I

counts/1 MeV

200

150

100

50

160 180 200

220 240
T,.+T. (MeV)

T(z")+T(z): 202+204 MeV

absolute energy scale: < 300r
; -

> T

* p* (235.6 MeV/c) from K, = 280
A, < 0.12 MeV/c systematic errors E_f
3 260

c -

« 17(132.8 MeV/c) from 4H, 6Tys = 0.17 MeV g aol
A, < 0.2 MeV/c E C
+, 2201

« ol(nt) = 0.96 MeV, oT(n) = 0.84 MeV ZDD:—
oTep = 1.3 MeV -

e ol 1.3 MeV 180:_
@™ | FINUDA Coll. And A. Gal, NPA 881 (2012) 269 I‘ 1605

80 100 120 140 160 180 200
x momentum (MeV/c)

10

220



Data selection | &
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Production ratej

background sources

* accidentals: =t (250 + 255 MeV/c) and = (130 + 137 MeV/c) 0.27 £ 0.27 ev. o

o Kgpt’Li>Z + 7 +He+n end point ~190 MeV/c o>
Ln+rst end point ~282 MeV/c 0.16 £ 0.07 ev. ©
o Kgpt+LimoH+n+n+7" end point ~252 MeV/c -
L ‘He + 7 o(r) = 133 MeV/c negligible
production rate
* total background on °Li: BGD1 + BGD2 = 0.43 £ 0.28 ev.
* Poisson statistics: 3 events DO NOT belong to pure background @ C.L. = 99%

R#BR(z") = (3— BGDL-BGD2)/[¢(z )e(x*)(n. K. on °Li)]

stop

H. Tamura et al., PRC 40 (1989) R479 _ -6 — +0.4 -5 -
eg R - (59 * 40) 10 / Kstop <:-:> (25 T O'5—0.1) 10 / Kstop
(‘E (‘ FINUDA Coll. and A. Gal, PRL 108 (2012) 042501 I M. Agnello et al., PLB 640 (2006) 145 I
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Kinematics and binding energy | &

14

Tior Pat [ M(§H) M({H) M(SH) AM(§H)
(MeV) (MeV /o) (MeV /c) prod. (MeV) decay (MeV) mean (MeV) (MeV)
2026+ 1.3 2513+ 1.1 135.1£1.2 580233 +0.96  5801.41 £ 0.84 S801.87 £ 0.96 0.92+1.28
2027 +1.3 2501+ 1.1 1369+1.2 5803454096 5802734+ 0.84 S803.09 £ 096 072+ 1.28
202.1 £ 1.3 2538+ 1.1 1312412 5799971+0.96  5798.66 £ 0.84 5799.32 £ 0.96 1.31 £ 1.28

[ theoretical predictions }

(N+Y)/Z(JH)=5>>N/Z(*He) =3

formation mass values
systematically higher
than the ones from decay

2

E»

= < B, =4.2MeV

5 )
= o B, = 4.2 MeV L. Majling, NPA 585 (1995) 211c I' ......
g B G - R L

o pHe | iHe | 9He | iHe | %He | 9He

:Q 233 | 3.12 418 523 7.16 | (8.5)

p A | A [80i7|c292 nldy|niy

E x| hale ox | halo

z ¢ | - »

7 AH | AH | jH | 5B | IH

o 0.13 | 204 | (3.1) | (4.2} | {5.2

5 A | A [n-L8| fn-5|3004

<i(-‘ Ixi LA oK

R.H. Dalitz and R. Levi Setti, NC 30 (1963) 489
“ °H+A

Akaishi

M = (5801.4 + 1.1) MeV

*H+ ih\.+ A

H+n4+n" - ":.‘ 5801.70
=\ 5801.24

5805.44 MeV

5803.74

MeV

5799.64 °H

B, = (4.0 £ 1.1) MeV (5H + A)

B

ng nrh prod. rate: ~107? hyp. prod. rate in (Kgp, 7°)

| (0.98 & 0.74) MeV

excited states
production

1+ 5801.9 MeV

5801.43

0* 5800.9 MeV

eV + A) 4

AT I
A ce =T eV FINUDA Coll. and A. Gal, PRL 108 (2012) 042501

FINUDA Coll. and A. Gal., NPA 881 (2012) 269
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nuclear

1R

models

spectroscopy

M. Agnello et al., PLB 622 (2005) 35
M. Agnello et al., PLB 681 (2009) 139
M. Agnello et al., NPA 835 (2010) 414
M. Agnello et al., PLB 698 (2011) 219

low-energy
e#~Y interaction

| Q

M. Agnello et al., PLB 640 (2006) 145
M. Agnello et al., PRL 108 (2012) 042501
M. Agnello et al., NPA 881 (2012) 269
M. Agnello et al., PRC 86 (2012) 057301

neutron rich
A-hypernuclei

(weak) decay

. substructures )

4B weak
interaction

quark

M. Agnello et al., PRL 94 (2005) 212303

19

Q

<SZ<LLKLLL

. Agnello et al.,
. Agnello et al.,
. Agnello et al.,
. Agnello et al.,
. Agnello et al.,
. Agnello et al.,
. Agnello et al.

NPA 804 (2008) 151
PLB 681 (2009) 139
NPA 835 (2010) 439
PLB 685 (2010) 247
NPA 835 (2010) 439
PLB 701 (2011) 556

, NPA 881 (2012) 322
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2c1'induced weak decay

* relevance first pointed out by W.M. Alberico etal., PLB 256 (1991) 134 |

N

% key role in data interpretation >  many theoretical predictions

| 4

E. Bauer
G. Garbarino

A. Parrefio
A. Ramos

% importance of the effect: ~20-25% of the total NMWD width
% several experimental evidences, but indirect

Ref. I3y TN Notes

BNL-E78E [47] = 0.24 'jﬁlHe, aand p spectra
KEK-ESO0R [48] 0.274+0.13 0204+ 0.13 2, nn and np spectra
FINUDA [&] 0.24 £0.10 A =5-16, p spectra
FINUDA [9] 0.21 % 0.07s Ty A = 5-16, np spectra

E. Botta, T. Bressani, G. Garbarino, EPJA 48 (2012) 21

[w “smoking gun” evidence missing!]
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% experimental hardness: 3 nucleons emitted from A-hypernucleus g.s.
4-fold coincidence measurement (=, p, n, n)



2co4 induced decay exp. evidencej

triple coincidence: (n + n + p) events

exclusive Anp — nnp decay event: |/Li—>*He+p+n+n

p_ = 276.9+ 1.2 MeV/c
Prniss = 217 x 44 MeV/c
2 Eiot = 178 + 23 MeV
MM = 3710 + 23 MeV/c?
é o Homn, % E(nl) = 110 + 23 MeV
P » E(n2) = 16.9+ 1.7 MeV

3 3 e : ¥ E(p) = 51.11 + 0.85 MeV
9(n1n2) = 94.8°+3.8°
8(nlp) = 102.2°+3.4°

£ 3(n2 p) = 154° + 19°

jfL no n-n or p/n scattering
.c;z J\Li MM (MeVic?)
R He 37274
£ “He +n 3748.0
5 H+p 3747.2
CE‘) (‘ M. Agnello et al., NPA 881 (2012) 322




triple coincidence: (n + n + p) events

exclusive Anp — nnp decay event: |/Li—>*He+p+n+n
e

gL

counts/{10 MeV)
= Z B
IIIIIIIIIIIIIIIIIIII|IIII|III
e R
| | | | | |

S N N PN VRPN VU B B P ]
20 40 60 80 100 120 140 160 180 200
Kinetic Energy (MeV)

= 276.5+1.2 MeV/c
447 + 18 MeV/c

147.1 + 4.2 MeV

= 3720.3 + 4.7 MeV/c?

21+ 2.0 MeV
35.3 + 3.6 MeV
90.83 + 0.50 MeV

126.5° + 5.4°
53.5°+4.3°
124.6° + 3.9°
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no n-n or p/n scattering



triple coincidence: (n + n + p) events

exclusive Anp — nnp decay event: |’Be—°He+H +p+n+n

p._ = 286.7 + 1.2 MeV/c
P s = 253+ 18 MeV/c

g Eiot = 123.5+4.9 MeV

3 MM = 5617.3 + 5.0 MeV/c?
E(n1) =  20.2+2.5MeV

= E(n2) = 31.5+4.2 MeV

= E(p) = 71.77 + 0.80 MeV
9(nl n2) = 133.6°% 7.5°
9(nlp) = 128.5%5.5°

: 3(n2p) = 954°% 3.6°

f% no n-n or p/n scattering
%  Be MM (MeV/e?)
i 6L 5601.5

5 SLi+n 5607.2

2 ‘He+d 5603.0
= *He+°H 5617.3
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Background evaluation | &

]

caunts /_(.1 MeV/c)
8
T I T 50 l TTT I

K +(hp) >Z +p
2 —> 1 +n

8

,a... 1 L T 40 60:—'
£ o8 u jl o
7} - 1= C
S 06| = 35 -
04 3 —30 e
0.2 ;_ - - % i 200 200 :mopion mom?:gum (MeVl:;)o
o 1
w2l = E Target 3(np) D)
oab - Eis 7Lj 33.4°+3.7° 51.11+0.85
06 7L 121.7°+3.2° 90.83 £ 0.50
e ‘Be 159.3°+5.9° 71.77 + 0.80
0

1
—

20 40 60 80 100 120 140 160 180 200
Proton energy (MeV)

% significant back-to-back correlation - this feature rules out completely the first event on “Li

% the correlation between cos8(np) and E, was studied for the simulated background:
major contribution from this source when = and p are emitted nearly back-to-back and E, = 100 MeV

< evaluation of the number of simulated events surviving to a 30 cut on cosS(np) and E, on ’Li and °Be:
~10-3 events were found for both targets
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the 2 Anp — nnp real events DO NOT belong to background
cz to a confidence level = 99%.




", Tokai, Japan, November 11-15, 2008.
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2012 scenario

running ﬂ in preparation
D '
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ATIONAL LABORATOR

nper
SI[Al®
mainz

upgrading
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Future speaks Japanese

October 1-5, 2012
Barcelona, Spain

http://icc.ub.edu/congress/HYP2012

Organizing Committee:

BrunoJulis-Diaz U Barcelona and ICC

Volodymyr Magas U Barcelona and ICC

Euloglo Oset U Valéncia and IFIC

Assumpta Parrefio U Barcelona and ICC

Artur Polls U Barcelona and ICC

Angels Ramos. U Barcelona and ICC (chair)

Laura Tolés Institut de Cidncies de l'Espal, CSIC
Isaac Vidaha Uof Colmbra

Contact:
hyp2012@icc.ub.edy

Gererstat 5o Catmurys
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International Conference
on Hypernuclear
and Strange Partlcle Phy5|cs

| 2012

BARCELONA

Conference Topics

Production, structure and decay of hypernuclei
Multistrange systems

Production of strandeness

Interactions of mesons and baryons with s deness
Strandeness in hadron structure

Kaonic nuclear systems and strande mesons in nuclei
Strandeness in astrophysics and in extreme forms of matter
Baryonic heavy flavor system

Present and future facilities

International Advisory Committee

R. Bertini (Torino) €9 V. Hungerford (Houston) M. Oka (Tokyo 1. )
H.C. Bhang (Seoul) K. Imai (J-PARC) €. Oset (Valancia)
T.8ressani (Torino) K. Kilian (Julich) 1. Pochodzalla (Mainz)
D.H.Davis (London) T.Kishimoto (Osaka) A. Ramos (Barcelona)
FL. Fabbri (Frascati) H. Lenske (Glessen) R. Schumacher (CMU)
VN Fatisov (Moscow) J.LeRose ULab) L. Tang (Hampton)

T. Fukuda (Osaka) Yu-Gang Ma (Shanghal) R.G.E. Timmermans (Groningen)
A. Gal (Jerusalem) 1. Mares (Rez) T. Yamazaki (Tokyo)

B Glbson (Los Alamos) D.J. Millener (BNL) Shi-Lin Zhu (Peking)
C. Guaraldo (Frascati)

0. Hashimoto (Tohoku) T.Nagae (Kyoto)

nstitut de Cidncles el Cosmas
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Hypernuclear and Strange Particle Physics

Hyp-X ,

participants (170)

7%

19%

4%, \

12%

next HYP:

14%

9%

35%

Sendai,

China

m Germany

m Jtaly

m Japan
Spain

m USA
others
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---- J-PARC PAC Approval summary after the 15th meeting -

Proposals

Slowine priority from 2012
{Co-)Spokespersons Affillation Title of the experiment. |Aporoval status (PAC payiz [P
recommendation) Priority |Beamiine _[L eading Referees
K.Tankla sNu Measurement of X rays from & Atom Stage 2 1.2 Welse Kishimoto,Nagae, Shimizu
1CPeng; SSawaga | MO AUbANA- |\ roment of igh-Mass Dimuon Production at the 50-GeV Proton Synchrotron Deferred Primary  [Nagae, Gross-Pendekamp, Ima, Dote
T.Nagae Spectroscopic Study of 8- Hypernudleus, '%Be, via the °C(K', K*) Reaction Stage 2 Day? 1 1.8 mizy, Sal
Limazato KEK [Measurement of T-violating Transverse Muon Polarization InK* -> %" v Decays Stage 1 K1.1BR  [Browder, Blicher, Kleinknecht, sidori
Kimal, K Nakazaws, | e e, 1, Tohoku U Systi Hybrid Method stage 2 k1.8 Weise, Shimizu, Kishimoto
HTamura
[AKnitenkova ITEP Pion couble charge exchange on oxygen at J-PARC Stage 1
- Rich Lambda. he Double Ch: Revis
A Sakaguchi T. Fukuda |Osaka U, Osaka ECU |, L L o (evisedsrage2
T. Kobayashi KEK Tokal-to-Kamioka (T 2K} Long Baseline Newtrino Oscillation Experimental Proposal Stage 2
H.Tamura Tohoku U (Gamma-ray spectroscopy of light hypemuclei Stage 2
T.Yamaraka Osaka U Proposal for K, -> = vy-bar Experiment at J-PARC Stage 2
Mwasaki T.Nagae  |RIKEN, Kyoto U A ply-bor states by In-light 3He(K-, n) reaction Stage 2
S. Yokkaichi RIKEN Electron pair spectrometer at the J-PARC 50-GeV PS to explore the chiral symmetry in QCD Stage 1
R.Hayano, H.Outa U Tokyo, RIKEN onicHe 3d-52 Stage 2
H.Bhang, HOuta, H.Park (SNU, RIKEN, KRISS Coincidence Measurement of the Weak Decay of '2,C and the three-body weak interaction process Stage 2
M Naruki KEK High-resoltion Search for @* Pentaquark inwp-> KX Reactions Stage 2 Sakural, Dote, ¥
for i~ at a Sensithvity of 107" with a Slow-Extracted Bunched New Louls, Welse, Inoue, Kleinknecht, Bow
Y.Kuno Osaka U P Stage 1 beamiine  |Isicori
5. Ajimura, A Sakaguchi |Osaka U Exclusive Stucy on the Lambd Interaction in A=4 Lambda-Hy) from Iniial P10} |Stage 1 1.8 Weise, Imai, Kishimoto
SMhara KEK of 4 Beam at K1.8BR Tost Experiment Wil be coordinated by |1 ggg
e T et A oS tus
K.Ozawa [KEK modification in the in-medium w->5" decay. Stage 1 K1.8 Dote, Sakurai, Nagae
T-Nagae Kyoto U Search for a nuciear Kbar bound state Kpp in the d{x* K'} reaction Stage 2 K1.8 e jgggg
Search uclear bound states in the pbar + *Z-> ¢+ ' (Z-1) reactior
H.Ohrishi RIKEN X AN st o) SEAtes i ha ot 2 4 T ecton Stage 1 k1.1 Dote, Shimizu, Nagae, Gross-Perdekamp
[HNoumi Osaka Ul below KN threshold via the (K'n) reaction on Deuteron Stage 1 K1.8BR  |Welse,Shimizu,imatKishimoto
schedule and beam time
T32 |A Rubbla ETH, Zurich Towards a Long Baseline Neutrino and Nucleon Decay Experiment with tion 100 kton Liquid by  |KI.IBR [Blucher, Inoue, Louls,Kleinknecht
| Argon TPC detector at an intensity upgraded J-PARC Neutrino beam JPNC.
Blucher, Louis, Gross-Perdeckamp,
P33 [H M. Shimizu INagoya U of Neutron Deferred [Lnse Kieinknecht, Imai, Isidori
---- J-PARC PAC Approval summary after the 15th meeting -
of the Muon Anomalous Magnetic Moment g-2 and
N. Saito, M. asaki |KEK, RIKEN ook Dk Mcerant t JPARC Stage 1 MLF ¥
" = 2 f
E — " o Zinsuramml of IK# -> @4 v)/I{Ks -> + v) and Search for heavy sterile neutrinos using the TREK o | —
imizy ot U Ok letector system
K Miva Tohoku U Measurement of the cross sections of 3 scatterings k1.8 (Gross-Perdekamp, Dote, Nagae,Imai
pat |M.Aoki Osaka U u= Nuclear Fleld of 167" with Pulsed Proton MLF [Louis, Weise, Inoue, Kleinknecht, Bowder,
Beam from RCS sidor!
P42 K. Ahn Pusan National U Search for H-Dibaryon with a Large Acceptance Hyperon Spectrometer k1.8 Kishimoto, Dote, Nagae, Sakral
T43 [K.Aoki RIKEN Test of Hadron Blind Detector and GEM Tracker for the J-PARC E16 Experiment K1.18R
schecule and beam time
| BT zﬁu:y a::‘-hme"‘:\'; performance of Hyperball-) Ge detector units with the curent beam structures at the Wmbecoortinated by, [K1.18R  [Discussoniinthe subcommittee
. JPNG
P45 KH. Hicks, H.Sako  [OhioU, JAEA 3-Bocy for New Aspects of Baryon K1.8 Shimizu, Dote, Nagae:
P46 (K Ozawa KEK EDIT2013 beam test program K1.1BR  [Discussion in the sub-committee
ReportinPACTS | ki
Decision In PAC1S
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low-energy
Y-Y interaction

H dibaryon
existence

H particle
mass )

P42
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Istituto Mazionale
i Fislca Nucloare

Proposal for J-PARC 50 GeV Proton Synchrotron

Spectroscopic Study of =-Hypernucleus, ?Be,
via the “C(K , K') Reaction

person}, H. Noumi, Y. Sato,
A. Toyada
, Japan

K. Aoki, M. Teiri, T. Maruta, T. Nagae {Spoke

S. Sawada, M. Sekimoto, H. Takahashi,

High Energy Accelerator Research Organization (KE

Y. Fujii, O. Hashimoto, T. Ishikawa, H. Kanda, M. Kaneta,

K. Maeda, K. Shirotori, S. N. Nakamura, H. Tamura, M. Ul
Tohoku University, Japan

Takahashi

ai, H. Yamazaki

P. K. Saha
Japan Atomic Energy Agency (JAEA), Japan
H. Fujioka, D. Nakajima, T. N. Takahashi
University of Tokyo, Japan

Ns

a, T. Watanabe
u University, Japan

K

K. Imai, K. Miwa, K. Tanida
Kyoto University, Japan
S. Ajimura, T. Kishimoto, A. Sakaguchi
Osaka University, Japan
M. Yosoi
Research Center for Nuclear Physics (RCNP), Osaka University, Japan
T. Fukuda
Osaka Electro-Communication University, Japan
. Evtoukhoviteh, V. Kalinnikov, W. Kallies, N. Kravchuk, A. Moiseenko,
D. Mzhavia, V. Samoilov, Z. Tsamalaidze, O. Zaimidoro
Joint Institute for Nuclear Research (JINR), R
J. K. Ahn, B. H. Choi
Pusan National University, Koren
Y. Fu, C. Li, X. Li, C. Zhou, S. H. Zhou, x>
China Institute of Atomic Energy (CIAE
R. E. Chrien
Brookhaven National Laboratory (BNL).
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University of New Mezico, USA

[. Koike, Y. Ma,

a special thank to:
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Spectroscopy
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Proposal for J-PARC 50 GeV Proton Synchrotron

Gamma-ray spectroscopy of light hypernuclei

Y. Fujii, K. Futatsukawa, O. Hashimoto, K. Hosomi, H. Kanda, M. Kanet:
K. Macda, A. Matsumura, M. Mimori, S.N. Nakamura, K. Nonaka, Y. O
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Tohoku University, Japan
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V. Samoilov, Z. T laidze, O. Zaimidoroga
Joint Institute for Nuclear Research, Russia
Y.Y. Fu, C.B. Li, X.M. Li, J. Zhou, S.H. Zhou, L.H. Zhu
China Institute of Atomic Energy, China
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J, Japan

E. V. Hungerford, A. Lan (+ a postdoc and 2 graduate students)
University of Houston, U.S.A.
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Kyoto University, Japan

Fujioka, D. Na a, T.N. Takahashi
University of Tokyo, Japan
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International Univ
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Yifu University, Japan
S. Minami, T.R. Saito
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Institute for Theoretical and Egperimental Physics, Russia
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E13 experiment layout| (.
JPRRC
vy-ray spectroscopy of hypernuclei N wppsr
< further study of AN interaction: 4He ,, 19B ,, 11B,, 1°F,
K™ beam

« AN-ZN coupling and 3-body force
@ charge symmetry breaking (An # Ap?)

« radial dependence (interaction range) -
cooling

system

< g, in a nucleus from spin-flip B(M1): “Li ,

]: :[ PWO
U \]—:‘ |—| suppressor Ge crystal

K™ beam

target

SksMinus + HyperBall

— -
12 Hyperball ~~
nq}ﬂwn}}.‘uu Project
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JPRRC

Spectroscopic study
of E-hypernucleus, 1?Be_,
via the 12C(K-,K*) reaction

r@
|

% first spectroscopic study of
S = -2 systems
in (K,K*) reaction

% =N interaction

attractive or repulsive
depth of =-nuclear potential
isospin dependence

=N-AN\ coupling force

o) *n) °n) °n)

SksPlus
SKS
e — New
= [ /spC3 D-Magnet
_osnca s XA ——= ) N
L TOF b - e ) .
: -~ B e !
IETER VR NV \ AN
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Summaryj

® |Last but not least results from FINUDA:

& first experimental evidence for
the heavy hyperhydrogen °H,

& first direct observation of
2 o/ induced hypernucleus weak decay

# FINUDA could be considered e
= an ideal bridge between
the KEK and the eras: -PARC

we are now looking forward for
new and exciting world class results
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