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Nuclear Science and Transmutation Research Division

Nuclear Spectroscopy Laborarory

1. Abstract

The research group has conducted nuclear-physics studies utilizing stopped/slowed-down radioactive-isotope (RI) beams mainly
at the RIBF facility. These studies are based on the technique of nuclear spectroscopy such as S-ray-detected NMR (8-NMR), y-
PAD (Perturbed Angular Distribution), laser, and Mdssbauer among other methods that takes advantage of intrinsic nuclear properties
such as nuclear spins, electromagnetic moments, and decay modes. In particular, techniques and devices for the production of spin-
controlled RI beams have been developed and combined to the spectroscopic studies, which enable high-sensitivity measurements of
spin precessions/resonances through a change in the angular distribution of radiations. Anomalous nuclear structures and properties
of far unstable nuclei are investigated from thus determined spin-related observables. The group also aims to apply such techniques to
interdisciplinary fields such as fundamental physics and materials science by exploiting nuclear probes.

2. Major Research Subjects
(1) Nuclear spectroscopy utilizing spin-oriented fast RI beams
(2) Nuclear/Atomic laser spectroscopy & SLOWRI R&D
(3) Application of RI probes to materials science
(4) Fundamental physics: Study of symmetry

3. Summary of Research Activity
(1) Nuclear spectroscopy utilizing spin-oriented fast RI beams

Measurements of static electromagnetic nuclear moments over a substantial region of the nuclear chart have been conducted for
structure studies on the nuclei far from the S-decay stability. Utilizing nuclear spin orientation phenomena of Rls created in the
projectile-fragmentation reaction, ground- and excited-state electromagnetic nuclear moments been determined by means of the -
ray-detected nuclear magnetic resonance (3-NMR) and the y-ray time differential perturbed angular distribution (y-TDPAD) methods.
In particular, a new method developed for controlling spin in a system of rare Rls, taking advantage of the mechanism of the two-step
projectile fragmentation reaction combined with the momentum-dispersion matching technique, has been developed and employed
making fully use of world’s highest intensity rare RIBs delivered from BigRIPS for rare isotopes.

(2) Nuclear/Atomic laser spectroscopy & SLOWRI R&D

The group has been conducting system development for nuclear laser spectroscopy from the following two approaches in order
to realize experiments for rare isotopes at RIBF. One is collinear laser spectroscopy for a large variety of elements using slowed-
down RI beams produced via a projectile-fragmentation reaction, which can be achieved only by the universal low-energy RI-beam
delivery system, SLOWRI, under installation in collaboration with the SLOWRI Team. This slowed-down RI-beam scheme enables
to perform high-precision laser spectroscopy even with fast-fragmentation-based RIBs without the elemental limitation problematic
in the ISOL-based RIBs.

The other approach is a new method utilizing superfluid helium (He II) as a stopping medium of energetic RI beams, in which the
characteristic atomic properties of ions surrounded by superfluid helium enables us to perform unique nuclear laser spectroscopy. RI
ions trapped in He II are known to exhibit a characteristic excitation spectrum significantly blue-shifted compared with the emission
one. Consequently, the background derived from the excitation-laser stray light, which often causes serious problems in measurements,
can be drastically reduced.

(3) Application of RI probes to materials science

The application of RI and heavy ion beams as a probe for condensed matter studies is also conducted by the group. The micro-
scopic material dynamics and properties have been investigated through the deduced internal local fields and the spin relaxation of
RI probes based on various spectroscopies utilizing RI probes such as S-NMR/NQR spectroscopy, Mossbauer spectroscopy, the y-ray
time differential perturbed angular correlation (y-TDPAC) spectroscopy. Furthermore, studies on the control of electrical conductivity
of diamond by boron and nitrogen implantation are ongoing.

Provided that highly spin-polarized RI probes are produced independently of their element properties and doped into a substance
as an impurity, the constituent particle of the substance can be substituted by the same element RI probe without changing the material
structure. This scheme provides a new opportunity for materials-science researches, but a key technology, production of element-
independent highly spin-polarized RI beams, has not yet been achieved. In this subject, the group has conducted R&D studies to
realize an ultra-slow & highly-spin-polarized RI beams, based on the technique of the atomic beam resonance.

(4) Fundamental physics: Study of symmetry

The nuclear spins of stable and unstable isotopes sometimes play important roles in fundamental physics research. New exper-
imental methods and devices have been developed for studies of the violation of time reversal symmetry (T-violation) using spin-
polarized nuclei. These experiments aim to detect the small frequency shift in the spin precession arising from new mechanisms
beyond the Standard Model.

-227 -



RIKEN Accel. Prog. Rep. 54 (2021)

Members

Director
Hideki UENO

Research/Technical Scientists
Hiroki YAMAZAKI (Senior Research Scientist)
Aiko TAKAMINE (Research Scientist)

Research & Development Scientist
Tetsu SONODA

Contract Researcher
Takashi ABE

Special Postdoctoral Researcher
Momo MUKAI

Postdoctoral Researchers
Minori TAJIMA

Research Associate
Aleksey GLADKOV

Senior Visiting Scientists
Yukari MATSUO (Hosei Univ.)

Visiting Scientists
Dimiter L. BALABANSKI (IFIN-HH)
Georgi GEORGIEV (CNRS-IN2P3)
Yuichi ICHIKAWA (Kyushu Univ.)
Yoshio KOBAYASHI (Univ. of Electro-Commun.)
Kenya KUBO (Int’1 Christian Univ.)
Kensaku MATSUTA (Osaka Univ.)
Jun MIYAZAKI (Tokyo Denki Univ.)
Takamasa MOMOSE (The Univ. of British Columbia)
Jiro MURATA (Rikkyo Univ.)

Student Trainees
Sai AKIMOTO (Hosei Univ.)
Miru DOI (Hosei Univ.)
Timothy J. GRAY (The Australian Nat’l Univ.)
Kentaro HAMANO (Univ. of Electro-Commun.)
Manami ITO (Hosei Univ.)
Kyouichi IZUOKA (Tokyo Univ. Sci)
Masato KIJT (Univ. of Electro-Commun.)

Temporary Staffing
Emiko SUGISAKI

Assistant
Izumi YOSHIDA

List of Publications & Presentations

Publications

[Original Papers]

VI. RNC ACTIVITIES

Isao WATANABE (Senior Research Scientist)

Kei IMAMURA (CPR)

Takaharu OTSUKA (Univ. of Tokyo)

Jin NAKAMURA (Univ. of Electro-Commun.)

Hiroki NISHIBATA (Kyushu Univ.)

Tomoya SATO (Tokyo Tech)

Wataru SATO (Kanazawa Univ.)

Andrew E. STUCHBERY (The Australian Nat’l Univ.)
Satoshi TSUTSUI (Japan Synchrotron Radiation Res. Inst.)
Yasuhiro YAMADA (Tokyo Univ. Sci)

Deyan T. YORDANOV (CNRS-IN2P3)

Akihiro YOSHIMI (Okayama Univ.)

Masaki NISHIMURA (Hosei Univ.)
Shinichi OKAMURA (Univ. of Ferrara)
Yuika TAKEUCHI (Hosei Univ.)

Satoshi TANAKA (Hosei Univ.)

Kenta TSUBURA (Hosei Univ.)

Takumi YAMAMOTO (Hosei Univ.)

Mio YOSHIDA (Univ. of Electro-Commun.)

Naoko YUASA

M. Tajima, A. Takamine, M. Wada, and H. Ueno, “Offline ion source for laser spectroscopy of RI at the SLOWRI,” Nucl. Instrum.
Methods Phys. Res. B 486, 48-54 (2021).

N. Tsunoda, T. Otsuka, K. Takayanagi, N. Shimizu, T. Suzuki, Y. Utsuno, S. Yoshida, and H. Ueno, “The impact of nuclear shape on the
emergence of the neutron dripline,” Nature 587, 66-71 (2020).

M. Mukai, Y. Hirayama, Y. X. Watanabe, S. Schiffmann, J. Ekman, M. Godefroid, P. Schury, Y. Kakiguchi, M. Oyaizu, M. Wada,
S. C.Jeong,J. Y. Moon, J. H. Park, H. Ishiyama, S. Kimura, H. Ueno, M. Ahmed, A. Ozawa, H. Watanabe, S. Kanaya, and H. Miyatake,
“In-gas-cell laser resonance ionization spectroscopy of '°%197-1981r.” Phys. Rev. C 102, 054307 (2020).

-228 -



VI. RNC ACTIVITIES RIKEN Accel. Prog. Rep. 54 (2021)

H. Suzuki, K. Yoshida, N. Fukuda, H. Takeda, Y. Shimizu, D. S. Ahn, T. Sumikama, N. Inabe, T. Komatsubara, H. Sato, Z. Korkulu,
K. Kusaka, Y. Yanagisawa, M. Ohtake, H. Ueno, T. Kubo, S. Michimasa, N. Kitamura, K. Kawata, N. Imai, O. B. Tarasov, D. Bazin,
J. Nolen, and W. F. Henning, “Experimental studies of the two-step scheme with an intense radioactive '*>Sn beam for next-generation
production of very neutron-rich nuclei,” Phys. Rev. C 102, 064615 (2020).

Y. Sakemi, T. Aoki, R. Calabrese, H. Haba, K. Harada, T. Hayamizu, Y. Ichikawa, K. Jungmann, A. Kastberg, Y. Kotaka, Y. Matsuda,
Y. Matsuo, H. Nagahama, K. Nakamura, M. Otsuka, N. Ozawal, K. S. Tanaka, A. Uchiyama, H. Ueno, and L. Willmann, “Fundamental
physics with cold radioactive atoms,” AIP Conf. Proc. 2319, 080020-1-6 (2021).

H. Watanabe, Y. X. Watanabe, Y. Hirayama, A. N. Andreyev, T. Hashimoto, F. G. Kondev, G. J. Lane, Yu. A. Litvinov, J. J. Liu, H. Miy-
atake, J. Y. Moon, A. I. Morales, M. Mukai, S. Nishimur, T. Niwase, M. Rosenbusch, P. Schury, Y. Shi, M. Wada, and P. M. Walker,
“Beta decay of the axially asymmetric ground state of '°*Re,” Phys. Lett. B 814, 136088-1-6 (2020).

P. M. Walker, Y. Hirayama, G. J. Lane, H. Watanabe, G. D. Dracoulis, M. Ahmed, M. Brunet, T. Hashimoto, S. Ishizawa, F. G. Kondev,
Yu. A. Litvinov, H. Miyatake, J. Y. Moon, M. Mukai, T. Niwase, J. H. Park, Zs. Podolydk, M. Rosenbusch, P. Schury, M. Wada,
X. Y. Watanabe, W. Y. Liang, and F. R. Xu, “Properties of '8"Ta revealed through isomeric decay,” Phys. Rev. Lett. 125, 192505-1-5
(2020).

Y. X. Watanabe, M. Ahmed, Y. Hirayama, M. Mukai, J. H. Park, P. Schury, Y. Kakiguchi, S. Kimura, A. Ozawa, M. Oyaizu, M. Wada,
H. Miyatake, “Deexcitation y-ray transitions from the long-lived I = 13/2* metastable state in '°>Os,” Phys. Rev. C 101, 041305
(2020).

Y. Hirayama, P. Schury, M. Mukai, H. Choi, S. Imamura, X. Y. Watanabe, M. Wada, H. Watanabe, and H. Miyatake, “Three-dimensional
tracking multi-segmented proportional gas counter for -decay spectroscopy of unstable nuclei,” Nucl. Instrum. Methods Phys. Res.
A 997, 165152-1-10 (2021).

Y. Ichikawa, “Nuclear-moment measurements of exotic nuclei using spin-oriented RI beams at RIBE,” AIP Conf. Proc. 2319, 080021
(2021).

Y. Ichikawa, H. Nishibata, Y. Tsunoda, A. Takamine, K. Imamura, T. Fuyjita, T. Sato, S. Momiyama, Y. Shimizu, D. S. Ahn, K. Asahi,
H. Baba, D. L. Balabanski, F. Boulay, J. M. Daugas, T. Egami, N. Fukuda, C. Funayama, T. Furukawa, G. Georgiev, A. Gladkov,
N. Inabe, Y. Ishibashi, Y. Kobayashi, S. Kojima, A. Kusoglu, T. Kawaguchi, T. Kawamura, I. Mukul, M. Niikura, T. Nishizaka,
A. Odahara, Y. Ohtomo, T. Otsuka, D. Ralet, G. S. Simpson, T. Sumikama, H. Suzuki, H. Takeda, L. C. Tao, Y. Togano, D. Tomonaga,
H. Ueno, H. Yamazaki, and X. F. Yang, “Magnetic moment of the isomeric state of >Cu measured with a highly spin-aligned beam,”
JPS Conf. Proc. 32, 010047-1-4 (2020).

S. Bagchi, R. Kanungo, Y. K. Tanaka, H. Geissel, P. Doornenbal, W. Horiuchi, G. Hagen T. Suzuki, N. Tsunoda, D. S. Ahn, H. Baba,
K. Behr, F. Browne, S. Chen, M. L. Cortés, A. Estradé, N. Fukuda, M. Holl, K. Itahashi, N. Iwasa, G. R. Jansen, W. G. Jiang, S. Kaur,
A. O. Macchiavelli, S. Y. Matsumoto, S. Momiyama, I. Murray, T. Nakamura, S. J. Novario, H. J. Ong, T. Otsuka, T. Papenbrock,
S. Paschalis, A. Prochazka, C. Scheidenberger, P. Schrock, Y. Shimizu, D. Steppenbeck, H. Sakurai, D. Suzuki, H. Suzuki, M. Takechi,
H. Takeda, S. Takeuchi, R. Taniuchi, K. Wimmer, and K. Yoshida, “Two-neutron halo is unveiled in >°F” Phys. Rev. Lett. 124,
22250-1-7 (2020).

N. Mirginean, D. Little, Y. Tsunoda, S. Leoni, R. V. F. Janssens, B. Fornal, T. Otsuka, C. Michelagnoli, L. Stan, F. C. L. Crespi,
C. Costache, R. Lica, M. Sferrazza, A. Turturica, A. D. Ayangeakaa, K. Auranen, M. Barani, P. C. Bender, S. Bottoni, M. Boromiza,
A. Bracco, S. Cilinescu, C. M. Campbell, M. P. Carpenter, P. Chowdhnury, M. Ciemata, N. Cieplicka-Orynczak, D. Cline, C. Clisu,
H. L. Crawford, I. E. Dinescu, J. Dudouet, D. Filipescu, N. Florea, A. M. Forney, S. Fracassetti, A. Gade, I. Gheorghe, A. B. Hayes,
I. Harca, J. Henderson, A. Ionescu, .. W. Iskra, M. Jentschel, F. Kandzia, Y. H. Kim, F. G. Kondev, G. Korschinek, U. Koster,
Krishichayan, M. Krzysiek, T. Lauritsen, J. Li, R. Marginean, E. A. Maugeri, C. Mihai, R. E. Mihai, A. Mitu, P. Mutti, A. Negret,
C. R. Nitd, A. Olacel, A. Oprea, S. Pascu, C. Petrone, C. Porzio, D. Rhodes, D. Seweryniak, D. Schumann, C. Sotty, S. M. Stolze,
R. Suviild, S. Toma, S. Ujeniuc, W. B. Walters, C. Y. Wu, J. Wu, S. Zhu, and S. Ziliani, “Shape coexistence at zero spin in **Ni driven
by the monopole tensor interaction,” Phys. Rev. Lett. 125, 102502-1-7 (2020).

M. M. Juhdsz, Z. Elekes, D. Sohler, Y. Utsuno, K. Yoshida, T. Otsuka, K. Ogata, P. Doornenbal, A. Obertelli, H. Baba, F. Browne,
D. Calvet, F. Chateau, S. Chen, N. Chiga, A. Corsi, M. L. Cortés, A. Delbart, and L. Zanetti, “First spectroscopic study of 3! Ar by the
(p,2p) reaction,” Phys. Lett. B 814, 136108-1-8 (2021).

C. Porzio, C. Michelagnoli, N. Cieplicka-Orynczak, M. Sferrazza, S. Leoni, B. Fornal, Y. Tsunoda, T. Otsuka, S. Bottoni, C. Costache,
F. C. L. Crespi, L. W. Iskra, M. Jentschel, F. Kandzia, Y. -H. Kim, U. Koster, N. Mérginean, C. Mihai, P. Mutti, and A. Turturicd,
“Detailed low-spin spectroscopy of ®Ni via neutron capture reaction,” Phys. Rev. C 102, 064310-1-13 (2020).

N. Shimizu, Y. Tsunoda, Y. Utsuno, and T. Otsuka, “Variational approach with the superposition of the symmetry-restored quasiparticle
vacua for nuclear shell-model calculations,” Phys. Rev. C 103, 014312-1-11 (2021).

F. L. Bello Garrote, E. Sahin, Y. Tsunoda, T. Otsuka, A. Gorgen, M. Niikura, S. Nishimura, G. de Angelis, G. Benzoni, A. 1. Morales,
V. Modamio, Z. Y. Xu, H. Baba, F. Browne, A. M. Bruce, S. Ceruti, F. C. L. Crespi, R. Daido, M. -C. Delattre, P. Doornenbal,
Zs. Dombradi, Y. Fang, S. Franchoo, G. Gey, A. Gottardo, K. Hadyriska-Klek, T. Isobe, P. R. John, H. S. Jung, I. Kojouharov, T. Kubo,
N. Kurz, I. Kuti, Z. Li, G. Lorusso, I. Matea, K. Matsui, D. Mengoni, T. Miyazaki, S. Momiyama, P. Morfouace, D. R. Napoli,
F. Naqvi, H. Nishibata, A. Odahara, R. Orlandi, Z. Patel, S. Rice, H. Sakurai, H. Schaffner, L. Sinclair, P. -A. Soderstrom, D. Sohler,
I. G. Stefan, T. Sumikama, D. Suzuki, R. Taniuchi, J. Taprogge, Zs. Vajta, J. J. Valiente-Dobdn, H. Watanabe, V. Werner, J. Wu, A. Yagi,
M. Yalcinkaya, R. Yokoyama, and K. Yoshinaga, “8 Decay of "*Ni and the systematics of the low-lying level structure of neutron-rich
odd-A Cu isotopes,” Phys. Rev. C 102, 034314-1-13 (2020).

Y. Tsunoda and T. Otsuka, “Triaxial rigidity of 16Er and its Bohr-model realization,” Phys. Rev. C 103, L021303-1-6 (2021).

S. Leoni, B. Fornal, N. Marginean, C. Michelagnoli, J. Wilson, M. Sferrazza, Y. Tsunoda, and T. Otsuka, “Shape-coexistence studies in
the ni isotopic chain by using the selectivity of different reaction mechanisms,” Acta Phys. Pol. B 51, 807-815 (2020).

P. -A. Soderstrom, L. Capponi, E. A¢iksoz, T. Otsuka, N. Tsoneva, Y. Tsunoda, D. L. Balabanski, N. Pietralla, G. L. Guardo, D. Lattuada,

-229 -



RIKEN Accel. Prog. Rep. 54 (2021) VI. RNC ACTIVITIES

H. Lenske, C. Matei, D. Nichita, A. Pappalardo, and T. Petruse, “Electromagnetic character of the competitive yy/y-decay from *"™Ba,”
Nat. Commun. 11, 3242-1-8 (2020).

Y. Sato, Y. Yamada, Y. Kobayashi, M. K. Kubo, M. Mihara, W. Sato, J. Miyazaki, T. Nagatomo, T. Ando, N. Takahama, K. Some, M. Sato,
S. Sato, and A. Kitagawa, “In-beam Mossbauer spectra of >’Mn implanted into lithium aluminium hydride,” Appl. Radiat. Isot. 170,
109582-1-7 (2021).

Y. Yamada, Y. Sato, Y. Kobayashi, T. Ando, N. Takahama, K. Some, M. Sato, M. Mihara, M. K. Kubo, W. Sato, J. Miyazaki, T. Nagatomo,

J. Kobayashi, A. Okazawa, S. Sato, A. Kitagawa, “In-beam Mdssbauer spectra for 3’ Mn implanted sulfur hexafluoride,” Hyperfine
Interact. 241, 15-1-6 (2020).

Presentations
[International Conferences/Workshops]
A. Takamine (invited), “SLOWRI rf gas catcher development toward symbiotic mass measurement at F11,” RIBF User Meeting 2020,
online, September 2—10, 2020.

M. Mukai, “In-gas-jet laser spectroscopy of %°-202pt, 195-198]y, 193-198(9g * SSRI-PNS Collaboration Meeting 2020, online, Japan, September
3, 2020.

H. Ueno (invited), “Nuclear spectroscopy with spin-polarized RI beams,” The International School for Strangeness Nuclear Physics 2020
(SNP School 2020), online & J-PARC, Ibaraki, Japan, December 2-5, 2020.

[Domestic Conferences/Workshops]

EPSER (KR, T Rl U — A D4R L 8% - WEREIIEADISH | |, Fre g s MHHBRESR e &2 —240
HEW, Hiz2b A0, | 28 2 [T e, 4 > 7 1 VB, 2020 4 7 A 27-28 H.

SRR (HUEFER), RIS FAMER I M 72 M bR E R T ), Frd il [FHBIMRE SR e &7 —L20mawn. Hizn
JEFHANOEITHE. | 26 2 MME A A, 4> T VB, 2020 £ 7 A 27-28 H.

ik, lEE1-, M. Rosenbusch, FlIFHE?A, S.Chen, J. Liu, W. Xian, D.Hou, S. Yan, P.Schury, FHE, /NSFEEL, H#O4G,
INHBREF, FAIfEE, TEEHF BigRIPS SLOWRI (28175 RF 7 —~Xy M A AV IVORF], HAYES 2020 £MFRE,
* 51 VB, 2021 4£ 9 A 14-17 H.

=R B, MAZBRSE, 1R SENE, 5 ARGR, TIASTE Sk, 58 36k, )1 a], B AT, A iisndeE, RPERE, PO KRR, mfGahse, EREK,
Aleksey Gladkov, JbJI1ZGE, fiigE —, TEHFGEEE NMR 70— 7% Y0 OWERIERIA |, HAYY 2 2020 EMTRE, 4V
Z A VB, 2021 9 H 14-17 H.

FAEST, KIFEZEIE, [EKAZE, KGR, FHE R, T2 F Ol k2 Z = 28 infE DS O], H A4 2020
ERFRR, AT 1 B, 2021 49 A 14-17 H.

B[ (F19EFE3%), “Ab initio description of light nuclei from no-core Monte Carlo shell model,” £ 5 [0] 7 T A & — RS S 522, 4
VI A VB, 2020 4£ 9 H 24-25 H.

HPFER (KEEERR), [RI- B A4 v & — A DQFERFIEIC M 72555 78 ), Hrarssiba sl W b e s & ~7 v Simitse &
FAER SRR & 2, & > 51 VBafE, 2021 452 H 8-9 H.

i — (FEAEE), MRT RV F—AC VY| AAD A Y VY0 RPN S, BRI, 4> F 1 VB, 2021 F£2 H
23-24 H.

S, EIE% 1, RS540, FIFIEH, H. A. Schuessler, EE#F5H, 13V =7 L —3— 73012 X 2 PUEMRZ LB HIE % 8 U 72 5
TR S DT 72 BAFE 11, HARYI A5 76 BIAEIR KRS, & ¥ T4 VB, 2021 4E 3 B 12-15 H.

INERE AL, RN, FOKKTE, A, (omke, AGBIERRS, NSRRI, SRR, HhdEEE, KRSk, SAER, dE—,
FlGE T PG EYE, EEERE ERERE, (77 0D AR TOELSIT-RERBERD - O DRMERE A A VIROFFE ], HAY
A 76 MAEIRKR S, A > 51 VB, 2021 4E 3 H 12-15 H.

A2, "l62 T, M. Rosenbusch, FIHE A, S. Chen, D. Hou, J. Liu, W. Xian, S. Yan, P. Schury, RM RIK, FEHHBERE, G0 A,
HE, INEFER, P804, N. Sara, JEIEH — B, A2, /NEIFET, AILTEE, THGF BigRIPS SLOWRI (IZ$51F % RF 71—~y
N ARV ORIF—F v T A VERREBRE—], HARYFERHE 76 AFEIRKS, & v 74 VB, 2021 4£3 A 12-15 H.

KA EEETE, =3, M2 (SR, 18 FH I, 5 ARGR, IR TE 5., 48 B SR8, R A1, mlion, S s, B 135S, A s, (E Ry,
AR, KERRE, PEA KK, FiREnASE, B 23K, Aleksey Gladkov, A6)IZGE, ok E —, HHAEZ A&, BN .2, FR O, /NREE,
M90 DM — LRk & BRI E A2~ DG |, BAYIERE 76 FIAFEIRKS, 4 v 1 VB, 2021 43 A 12-15 H.

EAKHIZE, G, FEERE, KRixFER, TR FHEZREIC X 5T T A0V R O PR |, HARYIZ S 76 RIFEIRKRE, 4V
74 VB, 2021 # 3 H 12-15 H.

K, AT, AEIESC FERE, 37K 12, P Van Duppen, @IFIME, $aARM L, FHEFHE, LS, TR SO %),
KEK Hilfntz v & —igee TR -~ Fa U8 20200, 4 > 5 1 VB, 2020 4510 H 6 H.

KR, TR EYHOBEHYE ], ELPH #f%E 2 C028 7 F#ELIC & 2l 75 —IR T RO BMEE - BT - T OomL
M1, AT A B, 2021 4 3 H 18-19 H.

T 1- (FA i), “Isotope shift measurement project at the SLOWRI facility,” ELPH /%% 4% C028 [ 1-BLIZ & 2 JH b oe—
JR TR DEREL - T - T D0 & B R—1, A ¥ 1 VHME, 2021 453 H 18-19 H.

KFFWG, AHEX, @RIk, EARNZE, R BR, AR, EEAE, [E YR o F L7 ), “Neutron driplines and shape
evolution of atomic nuclei,” 5 3 [] 7 5 A X — B EAEIEWIZE 2, & > T A >~ BafE, 2020 425 H 18 H.

[University Lectures]

H. Ueno, “Applied Radiation Engineering,” Department of Nuclear Engineering and Management, Graduate School of Engineering, the

-230 -



VI. RNC ACTIVITIES RIKEN Accel. Prog. Rep. 54 (2021)

University of Tokyo.
H. Yamazaki, “Physics in Daily Life (in Japanese),” General Education Course, Otsuma Women’s University.
A. Takamine, “Exercises in Basic Physics I (in Japanese),” Department of Advanced Sciences, Faculty of Science and Engineering, Hosei

University.
A. Takamine, “Exercises in Basic Physics II (in Japanese),” Department of Advanced Sciences, Faculty of Science and Engineering, Hosei

University.

Press Releases
TSR (AR oL a = ARMAERDFHIRETDOER ), 79V X1 BV R AT 41,2020 4£5 H 22 H.
T AV ) — A K, BULERSERT, HARR - FseRa s, ERRT, HAKY:, FHe KPP RFAGEE K, [RIEOF
FEERF (FMEFRY Y TI500) OFmAD= XL —dEFIIRFRIZ WS D AS D —],2020 4E 11 5 H.
WS TR FREORARRIEFBORE — 8o/ A = X L4808 — ), BHEEER, 2020 4 11 A 27 H.

-231-





