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Study of Lambda®s g-factor in a nucleus via hypernuclear gamma-ray spectroscopy

Tamura, Hirokazu

37,400,000

% A M1 B(M1)
7AN J-PARC E13 Y
Hyperball-J K1.8/SKS
K-, -) Ge J-PA
RC H27 4
19N\ F

By measuring the g-factor of a A particle in a nucleus via B(M1) values of
spin-flip y -transitions of hypernuclei using hypernuclear y -ray spectroscopy, we study possible nuclear
medium effects of baryons. For this purpose, we have prepared for the J-PARC E13 experiment; we
developed, manufactured, installed, and tested a germanium detector array, Hypernball-J, and various
detectors for the K1.8/SKS magnetic spectrometers. A new high-rate readout method of Ge detctors has been
also developed. The whole apparatus has been tested with an actual K- beam at K1.8 beam line and found to
have good performance. In addition, new data for the §K—,T[—) reaction cross sections were also obtained.

Unfortunately, due to an accident at the J-PARC facility in May of 2013, our beam time postponed for
almost 2 years and we were not able to take physics data by the end of FY2014. However, we will be able
to obtain physics results for 19A F hypernucleus immediately after beam recovery in April 2015.

A J-PAR



g
A A
Ml BM1)
QCD A g
A
A
A
MeV u, d 1998 A
y A
Mess 300 A Ml
MeV BM1)
QCD B(M1) g g A g
ga
-1 2
u, d B(M1) = 2Ty + 1) (Wiow 1] ¥rap)|
. 3 2w + 1 o . )2
é T 8w 2 41 weT 8
Oa B(M1)
KEK-PS E325 v
S 1/t =16n/9 E;” B(M1)
consistent Doppler shift
_ tsop
Y T
u,d
My 300 MeV Dirac
1= gNpar/2MegC
My 1-2
A A
12 Ml BM]1)
A g JPARC
K1.8 SKS
15~1.8GeVic K- (K )
i ®f L B F
g A
0s A M1 y
A A Ge Hyperball-J
Doppler
5%
v B(M1)
A A JPARC
E13
Os A TP B F
g A g
A A Hyperbal-J  Ge PWO




Hyperball-J JPARC
K1.8
K1.8/SKS
*\He BF vy
K1.1
\Li oy
Ge
E13
4 -4
He (K',n)"\He
4\ He y AN
A A-Z
A-Z A
4 He
(1) Hyperball-J
Hyperball-J
Ge
Ge
1.33 MeV 3 kev
(FWHM)
PWO
4 PWO
Ge
JPARC H24
H24 6 JPARC K1.1BR 2
Ge PWO
Ge
PWO
Ge
Hyperball-J

H25 3
Hyperball-J

JPARC K1.8

Hyperball-J

Hyperball-J

Y
Doppler shift

Y

A

@
K1.8/SKS
E13

(Km)
K K - o wv™
missing mass

n° (SP0)
(SMF)

H25 3 KI1.8

K1.8
H24
12 H25 1 K1.8
(E10)
510
(3)
E13
KEK
GM

25



Doppler shift

CF,

(HF)
1
J-PARC
HF
CF,4
1.4 )
4 (K,m)
H25 5 J-PARC
1.5GeV/e K Kp—X'm
1.5,1.8 GeV/c
Km) 2\C
(Km)
Km)
K1.8 SKS
(5) J-PARC
E13
5 J-PARC 2
H26
H27
H26
Ge
K1.8 Hyperball-J
H27 4 24
*He (K',n')4AHe
*\He Y
A
I9AF y
(6) Ge
J-PARC

1.8,

12
AC

H25

:1.5Ge\?’{c | l{'

Counts /1 MeV

Counts / 1 MeV

Ge

22

T. Koike, N. Chiga, T. Haruyama, K. Hosomi,
H. Ichinohe, K. Kasami, T. Matsushita, Y.
Mizoguchi, H. Ono, K. Shirotori, T. Takeuchi, H.
Tamura, T.O. Yamamoto,
“Development of a low-temperature germanium
detector via mechanical cooling with a compact
pulse-tube refrigerator”,
Nucl. Instr. Meth. A 770 (2015) 1-7. ( )
DOI: 10.1016/j.nima.2014.09.084

S.B. Yang, T. Koike, K. Miwa, H. Tamura
(49 42 ), M. Ukai et al.,
“High precision gamma-ray spectroscopy of *,He
and "°,F at J-PARC”,
JPS Conf. Proc. 1 (2014) 013076. ( )




DOI: 10.7566/JPSCP.1.013076

H. Tamura,
“Nuclear Matter in Neutron Stars -- A Great
Challenge in Nuclear Physics”,
JPS Conf. Proc. 1 (2014) 011003. ( )
DOI: 10.7566/JPSCP.1.011003

H. Tamura, K. Hosomi, S. Bufalino, N. Chiga,
P. Evtoukhovitch, A. Feliciellob, R. Honda, T.
Koike, Y. Ma, K. Miwa, A. Sasaki, Y. Sasaki, K.
Shirotori, K. Tanida, Z. Tsamalaidze, M. Ukali,
T.O. Yamamoto, S.B. Yang,
“Gamma-ray spectroscopy of hypernuclei
-present and future”,
Nucl. Phys. A 914 (2013) 99-108. ( )
DOI: 10.1016/j.nuclphysa.2013.03.014

K. Hosomi, T. Koike, K. Miwa, H. Tamura
(34 28 ), M. Ukai et al.,
“Gamma-ray spectroscopy of '*,C via the (1",K")
reaction”,
Nucl. Phys. A914 (2013) 184-188. ( )
DOI: 10.1016/j.nuclphysa.2013.04.007

H. Tamura, M. Ukai, T.O. Yamamoto, T.
Koike,
“Study of Lambda hypernuclei using hadron
beams and gamma-ray spectroscopy at J-PARC”,
Nucl. Phys. A881 (2012) 310-321. ( )
DOI: 10.1016/j.nuclphysa.2012.02.013

Toshiyuki Takahashi, Takeshi Koike, Koji
Miwa, Hirokazu Tamura (75 60 ),
Mifuyu Ukai et al.,

“Beam and SKS spectrometers at the K1.8 beam
line”,

Prog. Theor. Exp. Phys. 2012 (2012) 02B010.
( ) DOI: 10.1093/ptep/pts023

H. Tamura,
“Strangeness nuclear physics experiments at
J-PARC”,
Prog. Theor. Exp. Phys. 2012 (2012) 02B012.
( ) DOI: 10.1093/ptep/pts056

24

H. Tamura,
“Recent results and perspective on hypernuclei”,
Particles And Nuclei International Conference
(PANIC2104), 2014.8.25 8.29, Hamburg,
Germany.

H. Tamura,
“Results and Perspectives from J-PARC”,
Perspectives of high resolution hypernuclear
spectroscopy at JLab, 2014.5.7 5.29, Jefferson
Laboratory, Newport News, Virginia, USA.

H. Tamura,
“Future Prospect of Hadron/Nuclear Physics at
J-PARC”,
KEK Theory Center Workshop on J-PARC
Hadron Physics
2014.2.10 2.12, IQBRC, Tokai, Japan.

H. Tamura,
“Gamma spectroscopy of hypernuclei”,
The Fourth International Conference on Nuclear
Fragmentation (NUFRA2013), 2013.9.29 10.6,
Kemer, Turkey

H. Tamura,
“Prospect of hypernuclear y-ray spectroscopy”,
YITP workshop on nuclear equation of state and
hypernuclear physics, 2013.1.18 1.19, Yukawa
Institute, Kyoto University, Kyoto, Japan.

H. Tamura,
“Strangeness Nuclear Physics”,
Int. Symposium on “Quarks to Universe in
Computational Science”, 2012.12.13  12.16,

Nara, Japan.

H. Tamura,
“Gamma-ray spectroscopy of hypernuclei”,
11th International Conference on Hypernuclear
and Strange Particle Physics (HYP2012),
2012.10.1 10.5, Barcelona, Spain.

H. Tamura,
“Gamma-ray spectroscopy in hypernuclei”,
10th International Conference on Clustering
Aspects of Nuclear Structure and Dynamics,
2012.9.24 9.28, Debrecen, Hungary.

H. Tamura,
“Gamma-ray spectroscopy of hypernuclei”,
RIBF ULIC and CNS Symposium on Frontier of
gamma-ray spectroscopy (gammall), 2011.6.30
7.2, RIKEN, Wako, Japan.

H. Tamura,
“Hyperons in nuclei — review”,
The XIV International Conference on Hadron
Spectroscopy (Hadron2011), 2011.7.13  7.17,
Munich, Germany.

H. Tamura,
“Hypernuclear Physics via y-ray spectroscopy”,
2011 Fall Meeting of the APS Division of
Nuclear Physics, 2011.10.26 10.29, Michigan
State University, East Lansing, Michigan, USA.

2011 , 2011.9.16
9.19,



ey
http://lambda.phys.tohoku.ac.jp/strangeness/

2
2014
(Km) Y
2014
Ge
2013
Hyperball-J
2013
(Km)
2011

Development of a fast readout system for
the Ge detector array, Hyperball-J

()

TAMURA Hirokazu
10192642

@)

(3)
KOIKE Takeshi
70396422
MIWA Koji
50443982
UKAI Mifuyu
30420053

HIYAMA Emiko

10311359




