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Publicised (in our research papers or conference talks) research activities of the Laboratory members
during the academic year H27 (2015/2016) were in two different directions (and on two research
subjects):

(a) we considered an extension of the Starobinsky model, whose parameters are functions of an extra
scalar field. Our motivation was to test the robustness (or sensitivity) of the Starobinsky inflation
against mixing scalaron with another (matter) scalar field. We found that the extended Starobinsky
model is (classically) equivalent to the two-field inflation, and studied its cosmological perturbations.
For the sake of fully explicit calculations, we performed a numerical scan of the parameter space. Our
numerical calculations support the viability of the Starobinsky-like two-field inflation for the certain
range of its parameters, which are characterised by the scalar index n = 0.96, the tensor-to-scalar
ratio r < 0.06, and small running of of the scalar index at the pace < 0.05 (#H , 7 F7);

(b) the large-field inflation in supergravity requires the approximate global symmetry needed to
protect flatness of the scalar potential. In the helical-phase inflation, the U(1) symmetry of the K”ahler
potential is assumed, the phase part of the complex scalar of a chiral superfield plays the role of inflaton,
and the radial part is strongly stabilized. The original model of helical phase inflation, proposed by Li,
Li and Nanopoulos (University of Texas, USA), employed an extra (stabilizer) superfield. We proposed
a more economical new class of the helical phase inflationary models without a stabilizer superfield.
As the specific examples, we studied in detail the quadratic, the natural, and the Starobinsky-type
inflationary models in our minimalistic approach (7 b 7).

Both research subjects belong to High Energy Theoretical Physics beyond the Standard Model of
elementary particles, including Supergravity Theory (which is a supersymmetric extension of Einstein
Gravity Theory), and are closely related to the on-going physical observations of the Cosmic Microwave
Background radiation by the Planck collaboration.

The research (a) and (b) was supported by the a Grant-in-Aid of the Japanese Society for Promotion
of Science (JSPS) under No.26400252 and the World Premier International Research Center Initiative
(WPI Initiative), MEXT, Japan (%7 7). During the year 2015 we continued our collaboration in joint
research with the theoretical high-energy physics group at the University of California in Los Angeles
(Prof. A. Kusenko) and the gravitational theory group at California Institute of Technology (Prof.
S. M. Carroll) in Los Angeles, USA, in our studies of the gravitational low-energy effective action of
type II superstrings compactified on Calabi-Yau spaces. We also continued our joint research with the
high-energy physics group (Dr. A. Wagner) of Tomsk Polytechnic University in Russia, in our studies
of cosmological models of inflation in early Universe and their unification with high-energy physics of
elementary particles. In addition, S. Ketov was invited as a Visiting Professor for a month (March
2016) to Chulalongkorn University in Bangkok, Thailand, where he delivered a course of lectures
about his research in modern cosmology to the physics staff and graduate students. As a result, we
started a new research collaboration with the theoretical physics laboratory of Prof. A.Chatrabhuti

at Chulalongkorn University, in the area of theoretical cosmology and astro-particle physics.
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S. Kaneda and S.V. Ketov, Starobinsky-like two-field inflation, Fur. Phys. Journal C 76:26 (2016)
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@ International Conference and School on Mathematical Physics (F A A7 B> 7, 2015 4E 8 H)
S.V. Ketov: Introduction to Superstring Cosmology (invited)

S. Kaneda: Starobinsky-like two-field inflation (invited)

H. Kuwabara: Time-dependent Pais-Uhlenbeck oscillator (invited)

H. Nakada: Randall-Sundrum brane world (invited)

@ International Symposium ”Pacific 2015” on Particle Astrophysics and Cosmology including Fun-
damental Interactions” (E—L 7, {AHA Y =7, 201549 H)

S.V.Ketov: Superstring Cosmology (invited)
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laboration): Spectroscopy of n’-nucleus bound states at GSI and FAIR~ very preliminary results and
future prospects —, Hyperfine Interactions 234, 1-3, 33-39 (2015), Proceedings for 5th International
Conference on Exotic Atoms and Related Topics (EXA2014), 15-19 Sep 2014, Vienna, Austria, DOIL:
10.1007/s10751-015-1145-9 .

Shuntaro Sakai, Daisuke Jido: The n’ N interaction from a chiral effective model and 7’-N bound state,
Hyperfine Interactions 234, 1-3, 71-76 (2015), Proceedings for 5th International Conference on Exotic
Atoms and Related Topics (EXA2014), 15-19 Sep 2014, Vienna, Austria, DOI: 10.1007/s10751-015-
1162-8.

3) FRBHE

@ HAYB ERES 7 1 RFERKRS 2016 43 H 19 H-3 H 22 H (BALEBERY: R¥ v > /8 R)
BHERN: W2 BB IR BT OIED A 2V (v R L5HH, 19pAW-5)
RVEIESE, ISz < 728 —D A A 7 I)VIERNTER T (19aAB-12)

FULR s, BE RS RSOGBIZ X % o PR EE D BN D \W» T QMD 12 X 2% (22pAC-6)
@ HAYHY-2Fa KRS 201549 H25 H-9 H 28 H (KB vZRY: AF v %)
RUEESR, ISR v 725 —D A A 7 VIENFREAL T (28aSR-7)

ENWES

@ A~ A v & D FHRFEEMTES 2016.2.20, HULTIEKRY:

Bl RN, WEARDY: 74 —0 « 547 4 —7BRICK 2B AN A VTN 53X b

@ A7 S @ JPARC TRFZBE TP o Fa U F%E 1T 2015.10.17-20, KEK HfEF v > /3 2
% KA Mesons in nuclei and partial restoration of chiral symmetry

@ RIKEN symposium "Comprehensive Studies of Neutron Stars;, 2015.11.24-25, PG AWFZERT
KU EE: A7) T4 DWIIT KD FaA YL

@ A ZeRE THEER & T Z I SR E TR OMWE ) Rl 4 v ¥ — A7 =)L - iR
DYIE, 2016.2.24-26, EIZRKXH

RPE [E$: A Chiral Asymmetry Model for Magnetars (K A % —)

Pl ik

@ 12th International Conference on Hypernuclear and Strange Particle Physics (HYP2015), Septem-
ber 7-12, 2015, Tohoku University, Sendai, Japan.

D. Jido: Mesons in nuclei and partial restoration of chiral symmetry (Invited talk).
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FHIERARE
1. HREHOBE

FHHERMEE T, B3 —KEBR, S - MO L, BIOEET25H 77 X
<~ OHBENYIIERE 2 T —~< & LT, BRA R RELTSR 2 W RICHGRVITZE 2 ED Tv 5. 2015 FED
TNV—THERIEA Y v 7 24, REBE24, RBNARB14TH 5.

1) EDREICHESENBNEEROIL—I7V

R RBIEOIRIC, HEBBDIERED O A BRI 2 7L =27 77 Mk > T]RXFRT7 7 v
ANl B 2 ENRL D SHERINICEbNTE D, ok, EIEEEL SEHNIC 7L -2 7
7~ OIEPSBIHI S T2, —RIVZEHE TIE 2 OB IEHN RN TS 2535, HXEHRNEZ 7L —
J7NPRELS ED X)) BIEHNCE 50, yEAN—ZA P EDOFRMEITEH LT, MHMEwIY =y b
DERMZ RN 2WEZ TR TE L, v N — 2 MIERIRI D 6 2270 y S D EE S 1 2 BIR
T, I bikEREORE W= ME, BEOKEZEOENHBEI > BRI NI T 7 v 75 =)L)
5Dy FOAREDE LN TV 5, BRORMEBEDE T IIEEREMAI N Y =y FET- OV 7 )
IZ & 5T Compton HELE 41, RFBUD AR PV 2K T 5 Z L IZDHETOMIE TOHER L T 525, 7
L—7 77 M TENZIUVHBIRNTRZ A L 22657 Thb D, Y=y b A F 7 A2 EENIES
72 DT RD o7, 2015 FEOHETIE, HNFRNY =y + OWAETI AR EIFS R 2 BHE I g < 2
LT, 7L—27 77 M TEFICHE AR 7 FLORRFEREEL, BHINTHS y fiN—2
F @D Band A X7 FLDRFR B, BENHREORMZR & LDl ZIT> 7,

2) BMEZRBROENL SN - FFRNRH ORFRFER

KEDIEZIEL T3 L) RHIRIWEEDO K Z VR, LD RIS CHa 7 HSE /55 U Cg%
L, TEEHRLE LD EEZONT VS, £, EHFICHERYENERIN TV A A[EENH D, 20
&) BB TR E BT R OERMI, KEEO MR BRZEE TR - BRT 258 LR e 5T
52815, Cas AKX KBIMIINTEIHERED DT, IHHTIE RV iBichiE+2o
LEXREBDLEO2-TED, ¥350 FROa7OENHABICI IR LEZ SN TWS, DIETIZAKE
DHEZR Ko T ROIEFE (Ib B A) EEZ SN Ty, HE, HoNE b EEZ6NS X
IR D b BEEHHE & LTS /e, Ih A@BHAE & T AEHE O H &% 2 55 Cas A DIEFER
DEDBIEAYEL Z ERHIE LT, BHITX 11T 2 Bl X S o BRI & R, > v o
U b v BB OBEOREL L, BEMOMIREE & OBIRICOWT, BiTZiEdT\w»3,

3) EERZMHIELTEERBEIS T v IR—I

77y 7R = VOHEBERIIE T, EEPKBEBREDO VWHOW 2 {NE B XFUEER T, L K250k
AU TARHD A A DS, el A BRI 7 4 R 7 82 R W ElfE St 2 MR T 5 &
EZohb, —fT, Cyg X-1DkHIZ, EEVWVHRBRDOKE % OBHEDOHAICTIE, Z DI
o TEEDHEHBEPWE INDE Z ENBEZONDIDT, 77 v 27— L DEEDL, AdD X I 72k%
HOMBRE IR S bDIRD, BET A AZPHERINILE L THNILARELE L, 20 k)
LIEEBOHIRIC X 2 HEESETIE, 79 v 7 h—)LiifED © OB « XEHUR I & 2 6EEER 2L
DMER R DML L F M E L CHEMRERPLH T2 (cf. Bondi ). HERERIEDLIUL,
LU TEMAME - XEBBEPER T2 EICR2DT, 2074 — KNy 7% EE L EAENEETY
VDRI B, Cyg X-1 D high-low IREEDICEEZALOYIBLERE & & T 4 A 7 MOV BUREE % g
322 E2HMWE LT, LMC X-1 &b HIRL 2236 HEREEOHEZED TV D,
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4) $RAEIAH R ICE T BHIFINE & gk

FRTENZ 10-1000 fH OIRF DL T, RMOREROHLEOEBROERAT A L, I 5ICZDEGOEE
DY =02 —=PoRRIND Mpe A7 —VOHCENR E RAY 2RAKORETSH 2, SHRMTETEKIC
B 2@ AaRiE T, SRR 2 IE L A ZMET 5. FEEE, ~Mpc IZJAD 5 GeV &
TorvruturvEEru—g, BNXELEEOREOHZE-AEHEL Twb LRSS MEICS <,
F 7, BIGREE L AMEEICIIHBES R o NG, STHEZEOMRE TR I N DAY b L%
R, BHOFEEHS I LT, B v — LA 7 ORWELLEZ LR ED TVwE, 20
HID 728, BRI A7 & BRI £ CRA TN AR BE% % 3157 % Fokker-Planck 2 — F D BiF %
D TED, 2015 FEEIIBHIE - IhE0EZ W Fho /M ERELOZIE 2 A - @ MboiddT &, Bt
B ED NTZMEE PR T 2 BHEfRE D 7 A F 2o 7%, WfTL T, B v —I1cB7T 2 hoifio
HWICHET AR 2 BEDIRED FCHET 3 2 L 2ilAr. 72, BHIa 7OMBEICEIL, 3T 4
ANZERHLT7 7V AR %y 7 =% SAp £/%8) XTR¥TIAS THEZ T 7.

5) I\A—DIKITREHEEIRETILDIREE

FRMTREIAN 7 EDva — DR 2 TSGR T 2 €TV E LT, BRNRENFEE T AL3H 5, W
5 EFDIEMEREZTBTZ I EMTE, 74y adA4y - F ¥y ¥ —FHDGEIIIEITEIIH
52 L, BMGHNICIEINGAEY S 2L =2 a VORIRZHNTE 20 EDORND 6, T D TH Tld T Him
NIA=F 2T R EICICfEbNTwS, LeLl, —2—2D a—0DER L) Bk, 1R
H RN TbN T I Aok, 22T, NO—HIZETFTLVENKS T 2L — a3 VOREZ KL
7o, ZORE, RAEEFTIEETVENGKS 2L —2 a VORI LT 225, ZDBOIUE
THWETIE, FICETATREHINTO2EETHOMRICE D, BEANEA RO NT —D
ZETIIINSKCHEED S EZ2ADT 7.

2. fRFEEE

1) #wX

D. Suto, T. Kitayama, K. Osato, S. Sasaki, Y. Suto: Confrontation of Top-Hat Spherical Collapse
against Dark Halos from Cosmological N-Body Simulations Publ. Astron. Soc. Japan, 68 (2016) 1417

2) FREE

@ HARI S 2016 AT 2016 3 H 14 H-17 H (H#ERFAHIE BERIRF ¥ v 3 R)
TR, RN, LA, BOFSIE: SO 21281 2 8L & 2 R0 & mE
IARERES, BORFREE, L Ed: HEBRAND 7 4 — FNy 7 %2FE L 72 High Mass X-Ray Binary @
HiEREET L

Bl

@ HEAP2015 /5 )L ¥ —FHYBADIFE 2 2015 4F 11 H 25 H-27 H (FR RiEE )

BOHEHIE, KSR 2 R Fermi ME /AEL & Fokker-Planck /72

@ XHHEESITIE2 2015 2015 4F 11 H 16 H (A diEKRYF)

BRI X AR SEE I IR 3 2 T W B R o g
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FERTEMIERRE
1. REEBOBE

1) RROFHEFERICK ZIHFARIERTREERD b RILT—IVER

Baker-Hausdorff-Campell B & D 15 6 1172 iR BLK 2 WIHISAE & 9 2 IR 8RR IS X D, FERIRES)
FZOWEABBD b v 2T — U HEHIN S L2 L7, ZoOfERIE, ERE DL MT-oTEL,
IRFREIRESR D~y BUEATT 23, [ BIED b v R VEIR DT IHE PR CH S 2 L 2B T HHDTH 5.
STk D, ZRVXF—FRICE T 2 F vy 2 AVIROBBEIRE GEL ARSI L E R 5.

2) BCH/\I )L hZ7 Y DT ERDOEHERY & 204 HHEENR

Baker-Hausdorff-Campell (BCH) /> 2 )V F =7 VDI 2 W 7ATHIEF I e 2@ L L9 &
T2 L, (RER) LT MDE L T 2 ITEEMESTEERM S e, S4EEIX, ZoiEZ S 51
ST 20, BIFAY A b0 7 2RI L FHEED S X ERRTET VDM 2T 7.
Z BUEDRT D 2T, ZOEEMENH S ko7, FERRESRICE SN, BCH MEMTAIEED
B RIR2 O ORIFICO W THMRA & L TRAERIEMRICIER > Tuzwndy, T R o ag ik
&, BYAAAORARMELEZoNEZ 0o, BISHEIMT2MET 2 FETH 2.

3) RAT EFRORE

CHEIRIC X o TIRMES LD v R LIS (Resonance-assisted tunneling DU RAT & BEFR)” D224k
BT 2R A S 2 T o e, —WEEEEZ S ISR L D, B4 13, R 6 IEREARICE T 5 b
¥ AVHERRIRDH )1 7B & L CTHRE I 1Lz RAT O34 IS O THE 2 QT & 72, P 27 4R
1, RAT OF k%2 BARMICFAT L TAR S 2 & T, RAT 2VET 2BEMEDIEATRE S R D v 2 UBERE &
L TAREND» B2, ZORE, #0AAEFREEKICENS, JEAWE Py 2 ufiGZ2 BT 5
TERTERNVI L, BXY, 37 MY v A2 4iA%Z RAT S5 TE R \WI LD 2 FITE W
T, RAT OFHKIZIEARITRD b v 2VIBROFEEEIIREL TN TRE2HDTH S Z NS RIC
oz,

4) 1 RUBENZI NV HZEROBOY - VEICDOWT

FERTRES R, LI, ZHEALHENI L PR by 2RISR E, HELHEGCD LIS
ZZTlE, ZHEABENI VPV ROMD ) —2 VEH RGN, BEAROFE 2SI E, HEE
WG T 20D & 2 HEWEO BB E A AR TH 2 2 L 2R L7, EELEHMHROEICHFSG T2
BERPIE L, AT, REEEED 2 RO 2BICBIN 2 A P — 7 ABIREZIETH I LIck>T
WREZIND 70, HEAEHEN )L+ RD5ER WKB T2 3473 % 2 &, BRI iR ZHE
AL L OFRLTEL,

5) RMGEEBREERICEIIZ2NEDERELRICOWVWT

B\ A A AR B IERRE TN SV b R OWGEE, JEEHAE (normal diffusion) IZfE) T EA3 KL
HonTws, 22T, EFE, BRFROBINETEDSHILE 7V E LTS 1 KRR R A G4
IZBWT, ZDWEDINHEREZ PR, MR 2R T, Wb 24858 (subdiffusion),
Thbb, WEOV MR RIGORZIEKIHE) 2L 2A L, 51T, HEDmE
s, R T Y Y LT A — 7 ETADL BN L MBI LK KT L2 /RBLE, NI
FURIZEBWT, REMBINEDEZE I NHIETR 4 AR D Zn3moTTh 5,
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6) HEEFENNF OMBRAFLHSAIE

BROWEB LEFERIZ, BFmOAIHEL SN Tw a2 RGIERZEORETH 2 & K
I, BATEAACEE TR L o e B SV RGEEZ L L Tw 3, IEROIETIE, ROIIRE
B L OWEE DR S &R 2 5 2 UE, Z OFIKIBIZ—ICI £ 2 EIRERLICE S LT, Lae
L, Frack@An/ S —oRICB L GAEICh > TRONTE R, FHCZ ONAHRM AN 208
MLz MM T 5 2 & T, WiBMGIRBORERRGFE 2D & MG 2 M L 72, 2R 2 #ti W
PN T A= =B LD, THUSHNBEYT 2 AT & L AR O %y 322 H_E OO A€ b v —
FfEtETH -7, Bz, MR TIE, o377 ey wxx7 L L Z2 DRl OWEio 58I HHY4
T3 (EEEER (BALRER) & oIFRE).

2. RRER
1) WX

Yasutaka Hanada, Akira Shudo and Kensuke S. Tkeda: Origin of the enhancement of tunneling prob-
ability in the nearly integrable system, Phys. Rev. E 91 (2015) 042913 (16 pages).

Akira Shudo and Kensuke S. Ikeda: Toward pruning theory for the Stokes geometry of the quantum
Hénon map, Nonlinearity 29 (2016) 375-425.

Atushi Tanaka and Taksu Cheon: Bloch vector, disclination and exotic quantum holonomy, Physics
Letters A 379 (2015) 1693-1698.

2) ERSERS
Akira Shudo: Stokes geometry of the quantum Hénon map in the horseshoe regime, RIMS Kokyuroku
Bessatsu B52 (2015) 263-282.

Akira Shudo and Ruriko Ohashi: Numerical verification of the exact WKB formula for the generalized
Landau-Zener-Stueckelberg problem, Advances in Science, Technology and Environmentology, Special
issue : ASTE (Waseda University) B11 (2015) 75-80.

Yasutaka Hanada, Akira Shudo and Kensuke S. Tkeda: Resonance-assisted tunneling in integrable and
nonintegrable systems, Advances in Science, Technology and Environmentology, Special issue : ASTE
(Waseda University) B11 (2015) 127-130.

Hiromitsu Harada and Akira Shudo: Non-linear resonances and singularity structures of complex
classical dynamics, Advances in Science, Technology and Environmentology, Special issue : ASTE
(Waseda University) B11 (2015) 131-134.

Atushi Tanaka and Taksu Cheon: A topological formulation for exotic quantum holonomy, Nanosys-
tems: physics, chemistry, mathematics 6 (2015) 786-792.

3) FRWEE

@ AV A4S 2015 FEKERE 201549 H 16 H-9 H19 H  (BIPER2Y)

fEH e, HR%, WEg: JERESRICE T 5 b v 2V AOBBRES IO T
HH OB, K B A A RICE T 2 HER OB & BB o T
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JEHRE TS, M. BERIN SV b v R b v 2V

MWHEW, CHEEE, ElE A v 28 v b rv-JE4 v 28 v b ViR oS L
HhEEHE, sl FrasErta / 2 —0JEWEdRR O

@ HAYHI A 55 71 MRS 2016 £ 3 H 19 H-22 H (HUEABERY: ¥ v v o3 R)
EHIEES, BB, M JEARE RIS BT 2 b v RV ROBEBREEIC DWW T T

S BRI, e EE, EHE O HHLRICE T 2 EINETE & Ko BT ERICE T 2 HuED B
Bz oW

VS, BB BEHERIAN SV b RO by RV GREERERPUED F Koy —

EleliEEsS

@ BHHRENTIIZEIIZE S TEHE 2B L 72584 WKB BT o —REIZEH h Sofdzdil
LT —1 20154E 6 H22 H-23 H (FHEEKZ)

HEE % Quantum tunneling in nonintegrable systems: beyond the leading order semiclassical descrip-

tion (FAFFREH)

@ BUE 7 v 75 L, VR 2T EET — 2y ay 7 TRAMESFRICE T 20K )GEER O FifE &
Hl#y 2015 4£ 11 H30 H-12 H 1 H (ke Rey)

B K JERRET R b v 2L R (R AEH)
@ E aoiENE L S HOFE (QMKEKG) 2016 4E 2 H 17, 18 H (X %)L ¥ —NE BRI FEERS)

FHp R R A e RIS O RS D F X —TikE %

[T 5 ek

@ Second Dynamics Days Central Asia, May 25-27, 2015 (Khiva, Uzbekistan)

A. Shudo: Nonadiabatic transition in multilevels and the exact WKB method (invited)
Atushi Tanaka: A topological formulation for exotic quantum holonomy (invited)

@ International Workshop on Ray & Wave Mechanics in 2D Microcavity and Related Systems, July
4-5, 2015 (Seoul, Korea)

A. Shudo: The existence of infinitely many stability islands and sticky dynamics in a piecewise linear

map (invited)
@ The 14th Christmas symposium of Physicists, December 10-12, 2015 (Maribor, Slovenia)

A. Shudo: The existence of infinitely many stability islands and sticky dynamics in a piecewise linear

map (invited)
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@ The 4th International Workshop on Microcavities and Their Applications, December 1-4 (Hokkaido
Univ)

Normann Mertig, Felix Fritzsch, A. Backer, Roland Ketzmerick: Complex Paths for Resonance-

Assisted Tunneling

@® The Global Human Resource Program Bridging across Physics and Chemistry, January 29, 2016
(Tokyo Metropolitan University)

Hiromitsu Harada, Akira Shudo: Exact solution of one-dimensional normal form Hamiltonian system

Kensuke Yoshida, Akira Shudo: Semiclassical analysis of dynamical Anderson localization in chaotic

Systems

Hajime Yoshino, Yasutaka Hanada, Akira Shudo: Quantum mechanics in open systems

1) EBZ
BRI, HRER (F): (774 v~y SEEOOKR, 0—U— - 7%V (I
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ETFRIBRIBERARE

1. MREFEDOBR
1) 1RFTAR—Z - 7 L SRARICHT 2 RFHEEIEAOHE

Vv R THERZEBCIAD 2 2 L 3FEBRIICHTREIC e o 72 b, BRI ERE 7235 720 b 1
BaEUCTw220 L) IRUZEDHT TATLY =28 OFRSBETIEARICZ>Tws, I
LD, BEFRCTBMISNTEARAED, HFRTOFHEIHTE L I LIk, Lo LEFICHH
TEALRVEELBVER—X « 7 )V SRAROAKABRICO VT, KEHLZEIL L L6, Z
DFRDFEMEE IO THERNISIRT 272572, EXICR—R « 7 2 )V SR EOMAIERSEE O K S
SDEINIOK;, F—XFEFOMREEDS LA T2HHRICOVTERTFEYTALVEY 2L —varviEs
AL TR, I3 AARBERIRZ HOTHET 2RO 217\, EWNIEREE2E%. [

2) AEVHEHEEBER>R—XEFRAOT /LI EFUAOLE

W F - oI A E VEEMEER L 2, Lo LR ERICHEERZ 3 25 +%%
L=k D ATIICHER T 2 2 L3 [EEIC 2 o7, BFRICBW TR A B VIEMEEA ORIFIZ X
£ X F LMD SEDED SN TV 528, ALRAEVHEHEEHOEFRZAOMEIE, F—IR,
E5ICIER=X - 72V IRERARICOVTIRHMENZEA E Lo, HTHH - L HIEFTISEN T
2HR—R 72V IRERICE T, AE VHLEMH AN ORI %2 285515 2 W U<t L, BEEHR
ROMNZ I FIERNTATERCBEWTHLOPII L, Z0OME, 72V IET2bT0EEST
WAL 77T, R—RETROB2IICKERLMNEL 32 Lhibh oz, [#]
3) R—X - 7L EEFRERBDOFK
W, F—=2 « 7 2V IREFERIPEHL, BAICHEIN TS, BREHTIEE S %
e & WX 2 R 2 BB S L 5 208, B8 I IS REI R oy & BEIRENR D DS ST AAAE L o L il
EINBVWHFKTHY, HREORFNEEZB KT 5, 22T, F—X - 7 =)L IEARER
BIOF IO W THRT, FRIZ, Landau O JAEE 7TV %2 H O THEGRICHITL, 3 DDFWELFE
THZERHENIZL, ZNETNOEFEDOWEHZHS T L 7,

]

4) R—XRFRUEBREICHE T DRARDFRERE

HIRE DR & DBFLMED S, F— AR FRAEERE TOMARIZL PRI TW 5208, BIfEMEES
NTOIHERDL L 28, MNFECHFLAEPECHREITH 2 LML bDTHSE., ZDLkH) %M
TN R HOR DB RIZA TN A I A —=F L LTHEZONTED  HORD XA AR L ETIFEZLS
nTukv, 22T, FRIREICE T %K — X FEFREEREER ICOWTEIES S 2V —> a v 21T
v, INFEFTEEINTOLBROZIFIC L > THADFRET 2 2 L 2HS I L, M)

5) —KEISERORAEY7A RICHIT R EYTHILOEZAWEHRE

LAY DyaTisO7 % HooTigO7 % ED A Y Y 7 A A DEHNEIIEEICBI T 2 WFZea3E iz TH
NT03, FFIITA ANV —LDENERT T4 7 27 Db OWEITEA L 72 B OISR 2358 i)t
HINEHSIN TV S, KFETIE HEGTTORE Y 7L 202 AL 5, HilhEery THNL
EEEBER L, ROV INAEY 7Yy 7RO AETIHERICEWTIREAE Y 7)) =Y v
7 EWHIN D WEED D > 724, EREEOFEBHR G, 77 RAY —KBUHESI LV —7-ZA Y
Y773 ) XL [Phys. Rev. B 90 (2014) 220406(R)] 1 & ) [FIREEIZ 52N S e, Br k[T
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NI ZALZZEIL, BICHSICX 2 23V — O HEZZERL THED 7 728A L7 7 757
FOREZ RN, FILWwIZ 7RAF =7 LT A2 TSGR THEBEINDE D TAT A ADEE L
viuvE—%RY, BEMELS-BHTEILE2MR L. —J, WHEmMC LTwL L ROIREHEY
DIFNE E 22 2 HPHHL 7228, ZOFIFMFRTREFEL L TB-o-T05, K]

6) ZRITBTFEROEKFETOHEHBEEED RITTELICET 2R

ZRTUME A RICEERE S N MR © BRI A 1 COR TRHBIBS B D EE R IS D W TR T W B,
INFCHEHEOMEBEBEEICN L CEA N> a2y A v - B RIoE S RHEEBERE 2 RS0 2
W7 RT3 ST E 723, FERIFMBR 3T O R O PR IE R ISR § 2 B2 R b, 20
WX D REEIZRAN RIS Z /O 2 EDHIL N TWS, 2K L THGE Fujimoto (& sn BA%% H
W7 2 AHBER B O IR Z RE L T, 23U & B EEED RIuE R o MBI SR, IR
g, FMHBEE, BAMEAT 25 (b) O3 00EEHCTOHEENICREIT o s, Fx kI oFHEHED
5L, REEIZEOPIKT LICERINRER ¢ = 2 OmEIER v Y BERIZOWT, ZOMBERE%
% Evertz-Von del Linden DERZ7 )L T ALKk By T A VadERZ HCTEEICRD, Eid 8o
A—F 2 RE LT, TR & 5 EHBIB R oA 2 v 2 2 & THBIR 2R TRFE TRl E T
ELT Wb ot BlE, BAIFREE ¢=1,3,4 DRy YERIIOWTHRTW S, KK, BEARKE
X (BmREKX) |

2. HREE

1) WX

Hiromi Otsuka: Loop-String Algorithm for Monte Carlo Simulations of Dipolar Spin Ice, Phys. Rev.
B 92 (2015) 134401.

2) &

FHihe G« T2 v 74— FYHYHAM &7 0% VAFLE - 32XV F, 7—F - 7U—=F
<> (H#%BP)

Fihz (s o TAcXOYIERoF) KIREEFRESE GIEEE)
3) ¥RWE
@ HAYMYY2 2015 FFEFERE 2015 4E 9 H 16-19 H BAW RS THILF v > % &

NP R, AR RV, IRE, R ESE T, AR b ARREO R —X - 7 2L SIRGEREIE 1A
RO FAIITEE

WAR B, /N7 PR, E R, R ESET, £ ihZ: A Y VIEMAER % £ Bose-Fermi iR& %
DWE

REAHESC, REME: =g 1 v Y BRI BT 2 R BB & 5m 1y AR E h AR
@ HAYHE AL 5 71 RIERARS 2016 4F 3 H 19-22 H HAEFBERF: SR ¥ v 3 R

IR, % 5AZ: 1 XJC Bose-Fermi 142 12 81T 2 M AAEH O RhE
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WA B, /N Pl M EES, R A2 A Y VS AFEH %D Bose-Fermi IBSH T2 DR
JECIR g
FENWE 2

@ The Global Human Resource Program Bridging across Physics and Chemistry, Tokyo Metropolitan
University, January 2016.

R. Sakamoto, Y. Ono, S. Suga, E. Arahata and H. Mori: Ground state phase diagram of Bose-Fermi

mixture with a synthetic spin-orbit coupling

Y. Ono, R. Sakamoto, S. Suga, E. Arahata and H. Mori: Sound modes of a superfluid of Bose- Fermi

mixture at finite temperatures

S. Suga, Y. Ono, R. Sakamoto, E. Arahata and H. Mori: Interaction effects on transport phenomena

in Bose-Fermi mixture system
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SHHREEFmif R E

1. AFREEBDOBE

MBI E T = Tk, BEASLHEOFE ] T L IRRES, ERSEMGY, &LELEY,
77%/4%%A%&a®wb@%%m% iRV E ORISR 2 BRI 2T > T 5,
INGDRTIFEFHD 7 —a vy RIOFEIEFE I, FERD /Ny Rl 2 2 72 HEmiHsH A D3
WBEL T B, AAEE T, BoRTmNTFIEL YN TEZ B L i 2ir> w5, 2015
fE 4 BICHES —EREBIZ G L, ARBEDARAY v 71324 & ko7, 2015 EEOFEEMK L, 2
HBDAY TP, REGAE T4, FHE3ILTH -7, BITIZ, 2015 I T - 72 B iR o
Th 5.
1) [T EFROAHEDR
5alt, Eufb&PICE T, Ce lbAWITRTREN R DIR 2 BB I 1, [EHZED T3, (LEY
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BEEZEMTOTTAAL 4 v ONEBZ 3L X — AR 2 H TR T g CESERRIKEAA &
VEEMLCETHEESRGZHE L TE . 0L L ABEICH 20 1%, BT S 3 & NGBk
ZHUTCHHOWNHZ 2N X— %20 TIREI & L CE A, PO CHEEHERIC XY ISR Z R LT
LA I NS (A, SIS ms — 00 ms DRFER). £ 72, 7T ONHL 2L X —RAD
LR AREE O BRAE %2 88 2 2 850y, Wl - M2 L CZ ORI R L X —%2 W 5. EHE, 2o
DO Z T, BT ONEH 2N X =230 FHNEFICEF L TETIRRELE 20 CHNERESIR) |
BFEBRIC X > THOLZ T %2 TRYFHOG) 1TEF L 723 Wi HLEER (RFES 100 ps UT) 3R2202-
7o, 2R T, TNE TICEERIA A VEREY v 72 W REED AL 4 v Cq Diff%Ed 6, Cy
T OHIREOEIC X 2 m A2 FE R U, B S v iRE0E (C 2107 — X 210, 7, 608 nm) OELHIC
LI L. 7, HlF T Cp ZRRI, WEHFEDO TRTINE THIETE -5 BBl L X viE
DUN O 2L ¥ — IS B 1T 2 B EIEEMIE 2 17\, B IEENLHF O N = 2L X — 20 6 15 Al
HEPZPIC EAT 2 L v, FHRHOEE IGE L 2 E 0BG P E B L B o Tn .,

AAEREZ, B X 912 Cf T METFEE Cq IS L, FRRICETBEEL & WiEbl T o Nk~
FOV X —FEIIC BT 2 A EE 217 - 72, MIEDFER, Cq T ELIEENTFE O N 2L ¥ —
2 5 M HBRE DS 2 BT 2, RO ICRI 2 v HE B O P = 2 L X — IR 2 B L, BEER Y
MED X o—F%E k. 612, WEEET- 7% Cp Icxd 2 LEloflE iz, SRR % 80 ms ¥ TIE
WBLTEEL - EZ A, EFPICA A VD REWENC X > THEAI I N T TS, 2 6T X 58
TiEE RO B A & MR S 7.

F7c, ER Cy OWHABEBRICOWTY S 2L —y a VEMEZIT W, FEEEICSIT > 7 FHR EOGHIE O K551
EHIR L 72, BHRICB W TR, AN T O ALERE 2 Bii it &L & 2, Cq OIREIE— F, EFiliikE
(A PIL), C 210} @ 2 ¥ERT) 2558 L T F L ¥ — 2 & OIREH LD & IRANER, Ik, Fmaot
ZNZTNOMEERZEH L 72, 56 N EERZ VT, Cy Ao & IR 2 & od0tIE, E
BEh PRI FINEZ RO E 25, 25 5 b EBIER & X o—FKD RS 1, —dHo i ELER DN NS
B ) FREREOERHNICRN T 2 2 L 2 BN 2R E -

(2) 2L - BB -

ERERRIA T U ER) v ICERINIA A VY E—LDWER A FEE A2 LT, X ERBOER, &
e — LD L2 EF 7 2 ERORED R L 2 5. 22T, A A v E—aflflEdgizIcHL, V7
WIZEBE I A Z v #2179 X CHAERFEZHED T 5. RERIL, L — —mEEd %2 FIH
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L&A A v =2 0@ El - Edifbkz oI LT, Cat A A v E— LIl L 72 L — ¥ =R DB
ZHED TV 5. RIEIFIZITRR L, BEH %2 H 5 X% - Rl zf7->Tw 5.

X5, BIEDOERY v VEBRTRA A VEREZERL—F =7 7L =y av A LA ViEEHW T
TVEH, TFA A VI3 ZOEEECHEE EREZNT LR LY —2FKE, 2O VT =0 1ild 7
DAV, ZOXI BT AZT vy EZHOLEERTIE, BIlL TW 3074 4 v OROHNEZ L ¥ —% 5
FCHARD 2 ENTET, MHME DN 2L ¥ — KIS O W TEM ADIZER L v, 22T, 5
DPLOTFICHHSNIRE T FAY—A X v BB LY ¥ ZIC AR T 2 7 OREIRAHIA A > D
BHFE 2B L 7. BARIICIE, L—F—7 7L — a v A A VIRTHR L EiRo 74 4 v 2% HH O A
AU b7y 7HIC—HERBL, WHHA He Ny 7 7 HAZREAL T RHRIC K D NI 2L X —2F
3. RAEFE A A VRO H o TA A VIIES T 2L —3 a v 270, BOMERCEMLE 2 2
LIEHD6 7y 782 AL D, R#ElzED TS,

2) BEE MU RIVES (STI) IREEIC X PR FIREH

R A VB v 7 EBICE T 2R R~ DG ZHE LT, 7L A STJ (Supercon-
ducting Tunneling Junction) A 1@ Y X —% Q¥ %, HUF - ERIFO LR TL EH ZED 7.
B4 R 2 &8 10 keV BRE DA PR FOBEZFRET 52 L 2HNE LT, ZOZR)L
X —H TR T 2V X — MR 615 Nb 2 w7258 b v 2 OVERG (ST)) Bilds oz %2
FEMEL T3, STJ MR FHEEMREBIRE Tc @ 1/10 FREOIRE (19 0.3 K) TEEBIESE 523,
BLEFRTFEZHEL, A He DRV EV 7OARICK D ERTEZIRE T+ o2 2L X — 26 %
i A 7R ORI Z HIE L7, 7APE—AIC K DR FREZEHINL 7265258, WA OREICE W T
1.6 K COMEHTH —EDMRZH LTV 5 LS i, 51 &k, EMMEZ Nb 25 NbN 127 %
ZETHIGREDEOWERET CEHfFT 2R TFOBKICET L, ALD BFEEEIC X % NDN JEDOER % %
ML 7.

3) BMli(AY OBEBETRMG

KB 1 ppm & — 8 — LD TIEH 2208, RELDEOILROEEME A A G ENTw3,
NS DREGEEANA & v FHEMOIEF IS AE 2P Y E L 22 L, BTEIC X > TRITERED
AT 5 2 LTI X R U T 2B FEHYELATIER SN TWw» S, 2015 4 4 AIC Harvard K2F
THMES 1, HEMERF SN v RY 7 LD T D SWCX (solar wind charge exchange) & FFIXIL5
COBRTH- T, @il 7 7 A=06 DFNOY;6, BEFEHENNEO L LEETH 2720, M
TR IR 22 5, 23U LT, B HETIRRRIREADBE R E 2855 L 7
BIRFEL BT 2720, HERA & v 5 HethiA 4 Y AVER T 2854, HatERICHE > TEERIER O /5 h33E
AR X D 3R 22 2 EPBERIICPREIN TV S, L L, FTHZ%EM & H UL ofizez i 2
L CHBRINIC IR 2 B L 220k CnE Tlc ko, 22T, AWRETIIARBEEEFUEETH
A A v LR 2B s, ALz HeffA A v 244 b7y ZICEHOTERL, 1s2s 38 2
5 DHFMDOE ORI Z BN T 2 BEZFAFR L CE k., AT REZES LR, O™ »oEM L
O5F D 1525 381 — 152 1Sy DEEFIFRDO BN D T L 72, TDFIEIIKI 1 ms DFEGEET 570,
KBzE L R T 300-800 km /s D ZEEETIE, AOHFIOCZEITETIC 1 km BREOARITHEREZ L,
AZXV Ty T L BREHOEEBILETH > 7, —77, EFREMZAEGHEB (ITER) D5 A N—%
WHELE LTWBHW O NS0, AfiE LT7 7 XAITBAT 2 W &ili( 4 > Do gl 7 —4
DIRD HNT S, KEGREAZT & OLFETE L LT WICBT 2 HE2 7> CTE A, Wk
HDI% Iz DIERBMILTA A v E— L2 E T 2 HEHBRICIIE I o7, 2T, HEERS1D
L 2ED 73\ Ta D38 ELERM A2 R 220w 2 EICEH LT, i Ta A 4 v IBIT 20 £ R 2T -
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7o, 14A4fi2> 5 19HiD Ta £ & >~ & Oy & & O Ny BEN DO EFZEFER % 1T\, FRTEATICHE D S8 A4 sEis
DFHART MIVEHE LT E 25, B SAER L7 ORFE X NEFDLINA A > 56 DFNH
B X Nz, SfilliA A v HEERICE TR 5 OFNEEBINL 226011307, T ENFEE TR
HEL 2R DAliA A v 26 DFITOWTIE RS HEFI 2, FHTLVLBRE LT, 0o RN
ICWIEZED T PETH 5, F72, Mz Bigd 2 X MRS il OkoR B L T, %
fili Bi A4 4 > 122\ > University College Dublin & OL[RIFZEZ B L 72, Ta B XU Bi D&AfiA A >~ 1%
BV A 7u by RIEREHA 4 VRO 7 7 X<« F 2 8—I12 Ta DO, BXX Tatko LICE
W BiOMZEAT S Z ETHERLZ, BilZ@SEA271.4°CLIEFIE D TT I X<« F 2 N=D
I HICIARS 228, AR IZHIRIER O 7 D ZEICHAMiA v 2 ERT S TES. —T, &
RS EONRETH 2 Ta DRI 3020°CLIEHICE L, 79Xk 28 BRIEDPOD ANy ) v
T TV ERICIZHATH B,

4) {BRAY Y LASEROA AV BHE

1997 4R ICHHFE L 7AKIRB B E H 2o irEiE %2 Hv» T, MEREZEB L ORENY 7 LIk > THHIL
ANY Y LGB EBT B A F v OBBEIEEHIE Z SEE Ok L T\ 5, S54RI, NH; 2 6 B HEIC
FOoTHRLZNHE, (n=1—4) T 25KIRETTKEBELI V43K TOMEZT T 5 ENTE
7z, NH1 (355755 T3 77 K THRERE A R 7 LI B O TIHRIRAE & M2RES R L, TR
fE13 OHT & [FAIRRICELNRIE 50 K fHECHENESM/NE e >7. —J7, NHT O¥ELEREIZILERE
LD BRELBIE, ThbLENS LEEMARZMR L7, ETFIRRED 038 T EHMNEDS > THIH
WK EL B 2DDEMRTH 553, NHT OUEIIHELEIEEIRFEDS (2p,)! (2py) ! (2p2)t & 9 FLiE % HY
2 2 L CTIHBIBIEDS RN TR K % 2 - DIV NS S b L EZ 2 L, FEBfERA2HERET L L
DITE S, NHY 30 FHBEHM L 72 HoOT LIEFICR A B2 B oBEE 2R L, —JiTNHY 135
AL 60 K DUN CREEGRAE & MEZE RO ADBIHI S 17z, NHY OETREEZRET 27201214 4
VIRICER%Z e 5B 2 AL, RIS X 25O Z2 2 WIRE L CHEBR L 7208, RIZICTEBNICE IR
RIBET 2 Z IR L Tz, £/, NHY FIEMHE ARG D 72 O ICBRIZIOE <, BN T4
F v BRI BB OB E SR S N py, ERREIZZ O PHEZEMIT DD E L5, NHT 26
NH} FTOAFDGFA A v OBEEZWRTHS L, HOEIHTI1E L IBENE A % B2 EAhR
EDEMET LT3, 24Uk, 1A A E He LR TRIRT Vo v L ONDES A, NIJFEFIC
HBAT2HETORBHETIZERLS Ao TWB I EZERLTEY, BHL¥ENEHEOMELZ FHIT 2
bDEZHOTND,

5) A A VBEIED T

[HRFER R E D 70 = 7 b & UCHIR L 72 LAl oM@ RS 2 5 5 0B, 131
TR T L7ehs, RAT DA & V8IS % HERINIC IR S 2 72 0 OBFZEI3 24 & I3 MRIfRICHERE L <
fiofz, FLWLRALE LT, RRBERLBEDRARE LR T I ENTE L6, MaERA M
HFTDA X BB LR BRRETTOA A U BEIEEZ 2N Z ke, BEAKETICE T 50001
A X B EEE 5 2 % Blanc DIERIZHEH LT, REAT DA AV BEE % b BLNHILEE 5D & Bk
SLOWiTHIfE % Kk 2 MOBCAL % H\>C 50 FEZ B 2 2564 720 T A A VIO W CEIEZ T > TAk,
MOBCAL TOFEIC BB LR TR T v v V85 X —% —1F, RESMAES D Lennard—Jones K
TV XWX T A =8 — LHAD van der Waals B0 5, RfINZE 2 5I12FEDWTRD 7l %
L7z, ZOf5HIE, RAZ TN RER Loz R OB & R 5754 LT 5 2 LTk
AR EEOHEET 3L, KATDA 4 VBB S A4 4 v OEMAMEES 252 5, @
B CHERETRRETH 5 2 LRI Nk,

66



2. MRREE
1) X
Naoko Kono, Takeshi Furukawa, Hajime Tanuma, Jun Matsumoto, Haruo Shiromaru, Toshiyuki Azuma,

Kaveh Najafian, Maria Susanne Pettersson, Bertil Dynefors, and Klavs Hansen: Inverse internal con-
version in C; below the electron detachment threshold, Phys. Chem. Chem. Phys. 17 (2015) 24732

2) ERREES
H. Tanuma, H. Shimaya, T. Ishida, N. Nakamura, N. Numadate, and K. Okada : How do we observe

the forbidden lines from He-like ions in charge exchange collisions of H-like ions with neutral gases?
NIFS-PROC-99 p.66 (2016)

3) FREHE

@ 54 m A A UREEEMES  20154E4 H 25 H (BULKRE - HELILF v v 82, filiETh)
HIVAEE @ AL/ Al OREFRIHGER AT S 2 7 L OFFE (FRRF#HE)

@ HAYHI A2 2015 KT RS 20154E9 H 16 H-19 H (BAPEAR: - THILF v > 8X)

WHPIE -, IR, VLK, INAE, FHTEEE, SRPR1T, K. Hansen, JALE R 1 TMU E-ring % H\ 7 R 3HE
7 IR —HAF v Cf DL —F —HIiFEER 11

R, PEKE, ANRER, 5], NERER, HIHEE : N Y ARICBIT S 7 7 A — A A v DB
BEEHE & MOBCAL I X 2 BiGma AR EOEH IC X W imAl st Cf OWEZ 2L X — 0 fi

PRI, TN —, /By —E, S LT, SOAHE, KAcHi—, PRT-6, MERIEARL AT, B,
# WUIPE, O.P. Bidinosti, JBPke, L34, MARHER, 1L, MBS -HS 1 129Xe/3He “RMIA £ >
R —4F — 7 o 1 RSO S 12 85 % FIRHOR e

@ 7 222 40 M4ES 2015 4E9 H 28 H-39 H (EEBRZEH A - IR X ¥ v 3 &)

IS T, AR, TR, WA, A5, 217, Klavs Hansen, AL © I RIRSERS T-EA
Ty Cf OWHEE (£ v b E v 7 i)

WERE, BI@A, HEHER, HIEEE, AR, (s, TTRISE— B8, KRR © SWCX ICBI$ % il
bR WG

TERHIER, SHEAN, NEaEE, B, s, (DHEW, JEREI—BE, ARk, KiEEsk, R
7, HRMELT, IR SE, I, Ling Liu, Jiang-gou Wang, FHIAEE @ K5 JEEE fif s SO A 9 254l
X $ER O F R

LR R, AR, R3S, H, HAEE « BEIEIEIC X 2 NH | (n=1-4) OE IR

TLIFHER, R, AAASEE, HIVHEE, HRR1T, Klavs Hansen, JAEK  0ZRE S 7 28 —HAA v O
RHOE
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Alepeath, BEARZEH, AR, SRR, 1R, BT £ 1.6 K BifFBEE F v 2 VG (STT) Bilids
Ik BRIV F— A7 bOVHIE

@ 77 XREAICE T 3RO EEAL & E T R O FER ) TE 7= I0H 7 4 —
Lt I F— BRES 201641 H 271 H29 H (RS RIATFERT, k)

HFHIERS © Kingdon b 7 v 7% 7 % iiA A4 > O EMSHSIGI A 9 S5 Xk BiHl

@ HXARLBESTR A S 2016 23 H 7 H (EILORA TR, wEil)

il

HiEEE « Kb B 24 4 o BEIE (FERHH)
@ HAYBES 2016 EERAE 2016 3 H 1922 H (HALZEBERY: « R¥ v v /8 R)

AREER, SHEN, NEEE, BaFisE, Al e, (HHEW, YRR, ARk, KRGk, kb
7, BNETT, BIRESE, WA, Ling Liu, Jiang-gou Wang, HIVHEE : KBZBECIREES] X SR8 O
T O TR

TEFE T, L, TR, AT, R, HiHEE, Klavs Hansen, JEALER @ Cg W= F L ¥ — i
DEFEHENC X 2 REZEL

wr I, VR, WIEFIE T, AAEE, HVAZE, BiR1T, Klavs Hansen, HALER @ EHA A v C5 D
ROt Hme T2 —va v

ARk, IR, BE(35, R, RS @ (S He &EHICH 1 2 NH, (n=1-4) OBBIE
FHERE, BA—B 0 RRRICB 1 24 4 v BBIE O B 11

Wil B —, BT, PEIDEA, S A BRHAASE, ek, WILtER, WK, D.S.Ahn, JHAF—EE,
53575 58, D.L.Balabanski, F.Boulay, J.M.Daugas, 7L_t, fEHER, mEERT, HITE, G.Georgiev,
A.Gladkov, FRidmN, ffGEbs 1, /MRS, /INEE—EE, A Kusoglu, JIIF&EHE, k& .2, TLMukul, #r
A, EIRKE, NHEIET, KKE#—, D.Ralet, THIE, G.S.Simpson, KR Z, $8ARZ, 1THIEZ,
L.C.Tao, MIFZE2, EAR KM, EEFHR, (LIRERS, X F.Yang : T8RRI SCu D74 V< —IRED
B e — X vk

WA, SNE S S, IR, REEAASE, VR, REIRIE -, SN, B, AR
A 2 2OVA TisS L—H—I2 X 2#REI~Y 7 LT D A E 2 Rk 4 R

REFHHNSE, S AER, WK, JITE L, VL B, PUSRORE, /NVARE, iz, &I, BEPFs, THIE,
AR RS~ 7 ABREET IS B T 5 11 T O @Rl G RER

TR, SRR, PEOKAS, ldes 1, BRIIHSE, AR, &SR, el dINE, _LEr74E, iRl
B AR R T OGN 72 L — 3 — - MW HE LI 5 o 50 B 3l

PASOKE, 4R, TR, SR, INAASR, RIS, S ACRME, NI, sl 1, I, L35
1, IR B - RIEALER DG 7~ 7 RE~ Y T L s o0 L — 3 —FF A0
SO VEBE R
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PR, VERRR, W)l —, ANEE—RE, b, SOARRE, KAHhi—, SFRTE, IR, & LEiE,
C. P. Bidinosti, 5%, EEFFM, R RER], fRLEGE, W8« BRI LI B 1T % A B 1R
FRZE R - RRAEAE

INEAE BB, Pk, Ik —, bt S o, ORKE, KR —, PR T, I, & i,
C.P. Bidinosti, ¥k, LEFF, By hEf], fRleE, Mp—H : 129Xe/P 1 Xe A E Y X —4 —
D Jel e R

ISR, WE—, NEAE—ER, AR, Hhet, ARME, KE#—, SFRTE, TR, EHiR
BN, & REPE, C.P. Bidinosti, EHE, ERFFHE, MEHER], MILRE, W B LA
A v XA =% —% 7 EDM HlE 5

@ Charge Exchange X-rays in Current and Future Astrophysical Research, Cambridge, USA, 13-15
April, 2015

Hajime Tanuma: Charge exchange cross sections and emission cross sections of solar wind charge

exchange in laboratory (invited)
@ 6th International Workshop on Electrostatic Storage Devices (ESD 2015), Tokyo, 811 June, 2015

Klavs Hansen, Naoko Kono, Takeshi Furukawa, Hajime Tanuma, Jun Matsumoto, Haruo Shiromaru,
Toshiyuki Azuma, Kaveh Najafian, Susanne Pettersson, and Bertil Dynefors: Rapid radiative cooling
of C; (invited)

Takeshi Furukawa: Detection of recurrent fluorescence photons (invited)

Tatsuya Kizaki, Yoshinori Enomoto, Shigetomo Shiki, Masahiro Ukibe, and Toshiyuki Azuma: Mea-
surement of the particle energy spectrum by superconducting tunnel junction (STJ) detector operating
at 1.6 K

Naoko Kono, Takeshi Furukawa, Jun Matsumoto, Hajime Tanuma, Toshiyuki Azuma, Kaveh Najafian,
Klavs Hansen, and Haruo Shiromaru: Internal energy distribution of vibrationally hot C; stored in

an electrostatic ion storage ring

Céline Ortega, Naoko Kono , Mingchao Ji, Richard Brédy, Jerome Bernard, Christine Joblin, Amine Cas-
simi, Li Chen and Serge Martin: Fluorescence and Infrared radiative cooling rates of Naphthalene

studied in electrostatic storage Miniring

@ XIX International Symposium on Electron-Molecule Collisions and Swarms, Losboa, Portugal, 17—
20 July, 2015

Hajime Tanuma, Kenta Mori, Tatsuro Yamazaki, Hitomi Maki, Akihiro Ninomiya, and Ryosuke Isawa.

Ton mobility of the ground and metastable states of molecular ions

@ XXIX International Conference on Photonic, Electronic, and Atomic Collisions (ICPEAC 2015),
Toledo, Spain, 22-28 July, 2015
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Kazunari Takaya, Meishi Nakahara, Yuya Hasegawa, Tetsuo Koizumi, Karin Takahashi, Shiro Matoba,
and Hajime Tanuma: Mobilities of Li*T-(2-butanol)n (n=1-2) ions in He gas

Yuta Ebara, Takeshi Furukawa, Jun Matsumoto, Hajime Tanuma, Toshiyuki Azuma, and Haruo Shi-

romaru: Observation of recurrent fluorescence photons from small carbon cluster anions

Naoko Kono, Takeshi Furukawa, Jun Matsumoto, Hajime Tanuma, Toshiyuki Azuma, Kaveh Najafian,
Klavs Hansen, and Haruo Shiromaru: Electronic radiative cooling of vibrationally hot C stored in

an electrostatic ion storage ring

Kenta Mori, Hitomi Maki, Akihiro Ninomiya, Ryosuke Isawa, Hajime Tanuma: State-selective ion

mobility measurement for NH;" (n=1-3) ions in helium gas at low temperature

Naoki Numadate, Kunihiro Okada, Nobuyuki Nakamura, Hajime Tanuma: Challenge for laboratory

observation of forbidden x-ray transitions in solar wind charge exchange

Céline Ortega, Naoko Kono, Mingchao Ji, Richard Brédy, Jerome Bernard, Christine Joblin, Amine Cas-
simi, Yvette Ngono-Ravache, Li Chen, and Serge Martin: Dissociation rate, fluorescence and Infrared

radiative cooling rates of Naphthalene studied in electrostatic storage Miniring
@ 63th Annual Gaseous Electronics Conference, Honolulu, Hawaii, 12-16 October, 2015

Hajime Tanuma: Charge exchange spectroscopy of multiply charge ions for the development of the

EUV light source for the next generation photo lithography (invited)

@ International Chemical Congress of Pacific Basin Societies, Honolulu, Hawaii, 15-20 December,
2015

Yasuo Seto, Hisayuki Nagashima, Tomoki Nagoya, Tomohide Kondo, Takafumi Satoh, Takeshi Ohmori,
Koichiro Tsuge, Nobuo Nakano, Hiroaki Sugiyama, Tatsuhiro Nishide, Atsushi Ishizaki, Kenji Daikuhara,
Yasuo Kawahara, Masanori Kidera, Tatsuya Urabe, and Hajime Tanuma: Development of on-site
hybrid instrument based on ion mobility spectrometry and arrayed electrochemical sensors against

chemical warfare agents in vapor

Hajime Tanuma: State-selective ion mobility in helium at very low temperature, isomer dependent
mobility of small molecular ions in helium at room temperature, and theoretical model calculation of

molecular ion mobility in air (invited)

Kenta Mori, Tatsuro Yamazaki, Hitomi Maki, Akihiro Ninomiya, and Hajime Tanuma: Electronic

state selection for NH (n=1-3) by measurement of ion mobility in helium gas at low temperature
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FHYERBRIARE

1. AFREEBDOBE

2015 FEEICBHIZK T L T3X ) WEZHOEXBREOMEZED -, —T, TOE A, fHiE
(ASTRO-H) DA%tz oD, 2016 42 HO¥TH LI 2T, v 7uhn) X —2EEDTE LS
U Z 1T 5 7223, FEIIAHOFEED - 3 HRICKEEZ Ko7, IR EREA % HiE$ DIOS
P, REEEZHEBE T ROXI vy arnkoic, TES<A 7ahnl) X —4%% MEMS #ifiic X
2 X MRS OB Z D 72,

1) X K& AHF

XL N F = AT F LD o RCRIGERORMGGE 2 RE T 28 L W HEZRFE L2, 22V ¥ —D
EEoTwhuiEr RO TOIHIREN L HETH D, ZOFETIE, S/N hxRElT 2741
F—% T3V X —EEA L, A X7 OV EOBIRCIINERIC S L CE Yy T AV aRIc X ) HEE
ZAHIE S %, BIFE L 2 FIEENCKERE T 2 2 L A HER T 5720, RIS I 1w B IGERIIZ O
FROWIKR DTl 2 77\, SEAEHR & PG 2 S RINRZ IR TE 2 2 E2MER L 72, 51T, 10145 7
I ADEG RO EELSN TV AHETRE, /27 —IT#EHA L. 34 70 b o v RN O 5%
HEZITV, 4o D EREZ 5 2 7,

HI 2 = 0.225 12 & % $RME 1RXS J0603.34+-4214 (Toothbrush) D&V U v 7 ZE 3L
TEUIL 72 (LB RE5E & DILFER), 2 2IEBEOBIDL S~ v N4 OMEEN D 5 L FRINT
WS, XEREHIOFER, V) v ZOHiBTORES ¥ v TIde vy " BULS5 IZEICHMST 2/ E Rb D
THDHIEBbhol, IEBWNA XBERED ER2 S, VY v ZHEBOBSOM I 1 1.6 G L DI
TC, GO LRIV X —EERAI IV —DOBRBRIEIIH D2 L%, ZOMICHEERIVY vy 7D
H R RXC J1053.745453 Z8HIL < v ~"EZ 5 1.6 L 57 EDfER %257,

2) RAREORE

777 —HROBMNT— 5 2 b L, REMAMZROER 7557 MO GEEMRR 2 R AICEAE L, 14
fADOEREICHLTI6 D7 Yy MBS (REDOEBICX 2HEDHZ XOLTHARBR) ZHilic
W7, 72y b3 BIL2RVEAETH, HEMBROBOGIRZ 74y F$52 8T, 5%
B EAMEKEOATAHCRELRZED L 2 ENTEL I L ZMRMITR L, ZOhEZEA
T2k, BRI (BE~20 F) O ERE~KEY A XD 1O AZRBGZz B R L, 20
fifid, ZHBEERORAWA A REDFHIED 20%L ETH 2 2 L 2RRT %,

3) T9E<, K&BABRREOHE

M) BEOBIF—% %24 Lo, KEBKEIZ 3T 25035 72 X B OEE & KB iE S R
T 2RAFMEDWGLEZ D 72, 2006 4F & 2014 F0 2 [MIOELH Z E =V HE L 22855, REARMKIZ 2014
SEDFTDHI 3-5 5D 0.2-5 keV THHL TOZDITH L, D32 2B IZERRE#H N o7, KE
KEOBEN L, 2014 FFITKRPAGEI ORI IC 3L, Kbz X #2253 1 HTLA B L Tz, REKR
LRCOBEURT DI Z 7 Z EBEFERD—D EEZ 6D, —H. ILD3o 7o X BB RS 1< Bt
LTWw3 EEZ6ND, IEROENKHIZ, REBSB Ot MeV BTk 2 KBptoifiary 7 v
BELTH D, Fox OREFUIHIFRNE OB FofE L VEBICKE RELS R \W I & Z2H7IRET
3, 2T, KEDOEFEI GBI S MeV BICk 3> v 70 ko ryBROKRGERIC X 2 EE)
20-30% E/NIWVWT EE—KL, REMKEICE T 2R IMEICH 2B E2 b6 TdDE ko7,
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4) TESAOYX—% DRF
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BRBIH S N WIS H > 72, ZOJEKE LT, RAMIIT X 2581 nm OMN2Y TES @ Ti/Au
CEERICERE 2 JUE L TWw B EFEZ SN, IRRICH W TW T Al JEZ DB DAY ~ 6 nm rms D
IxFfo Tz, Nb EANEEHEL ~ 2 nm rms DRI ANEBGEL 72, S S ITERIN T 54 % %
T2%ELT, ~1nmrms FTHIZ T, BEREBHRATE L2 b0DMI % 5 EFRERET
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BICAER D B e F C AR IS LT 1M s R RO EEiE L &+ 5,

SEEIR, BonTw 5 Wolter [ IERETTO X fEHR7T— % (K 2) Z20HbEY S 2L —2a v e
g U CERIIBR 217\, ERETH > 72, MR, AR, BAEmoREHED S 09N
23, FOWMRPEE IR T 2/ NIEBELTH 2 2 L 2W o212 Lz, AT LT, SEOIK & i ERE
Z 1 MR ER T X Oy v E— L2 T h 4319 T, BBk E I Half Power Diameter
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THI 3-5 ARG L /NS 0hS, TR IXENIS CRETHR 15 0Mm L. HEED 1 BT 75D
T L THENZ EZHS I Lz, BEREIC oW, SiERICAZT2BO R4 2y Fv 7
ZTRLZZZEICED, BGETE D, TBWIRBEIZ I SICHRDPBETH D, SBOBETH 5,

AT LT, ARYEEH 2 O KBRS 728515, Focused Ton Beam % W CTHEUEL 728 L v
e X R OIS REFICOWT, @l ELTEED, TN Iy F U 7D HT e X
N % D BLE 7L DR R % HEfH L 72,

7) BEE X REEFZAVW: X XX - XEREHEOKRE

EdokERE R X AR E Z W 7e, fRRko X EIE R CREREHEOMG L, #EL Tw 5, 5
—DYEHERR W22, HRIED L THX L T3, 50 ke ft8/ N ORBIS Th %, ke
XMEEGEZENRE LTHWT, BER7 7 v 78— 2k 1 0L ERIENT 2 2 & ¢, 1R
WIODERT7 7y 78— N-7Fy 7 F— VRO ZHEE C L 29, SHEEIEXRHE FHBAEm
R RLE 2 250 L. MEARE X OB E O 217> 7o, A4 OWIEE I3 R E 2 & el
WEHOMN ZHEDTE D, KD SBEICAS,

B3R KR, JAXA FHUHZ 2 & AEF TR L T 28/ R GEO-X Th 5, HiEko )=
KEZTH 2 MEDFIKFER 72, BRBIC 7y 73N KR D A 4 v LBz L7
BRICH 9 X R 2 oL BRI SR A R 2 9]0 T XM CRIgHUE T 5 2 L 209, SRR/
R L COREICHET 2 L2 HIEL, A=A — L OEFIC K BHEANAMG B XK, MHD ¥ 2 2
L=y avzeiey A oy 2at 2o 7o, SREEEEDIRRIC, #RRR 21T ) iz G4 i Tw 5,
8) DIOS Di&st
FHDONY F v 2EORETDRETY — 7 N F v EWHEIN S, 2z BEROBERE (Ovi, Ovin) T
Bt § % 72z, NEGHE DIOS (Diffuse Intergalactic Oxygen Surveyor) % 2022 {25 D% L%
HiFL TR L TWwa, REEIE, XEEFEOEREHZERD 70 cm 225 1.2 m NEJLRT 54,
BIROBGGT 2R L, 4 7> uryoNIciio o v Bl L 2872, KE & oEER 1>
WTHMR L, HETED 2802 EoT& 7, /. Y MAN—2A FOXBIRNEA EZ RS 7-0D5
RZBGIEIC D WTH | WBEER E2Et L7, FERICHARAMZED RS — 77 VA REL 7,

1: (£X) JAXA TAB & 17z ASTRO-H &, BHIRED
2RI 14 m, EHEIZH 2700 ke,

XiR J/ T T T T T T T
E Al Ka 1.49 keV B

X

L 2098 |
18&E - 1 (24 mﬁ)
/ / L J
288

9000
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angle-resolved photoemission spectroscopy

FREER T, ABERAE, ANTIME, 1, R, /K —, =R, iREp sl b =) IhHEEE, &
RS R, SR, REMEN BZEK La(OF)BiSy DR T ICE T % — L RhR & 2ZiRIIE

PFHRIE, TR, Wi ARG, AN, -5, R.E. Walstedt : URusSis DR 7B IRFE
® Si-NMR : $RilE D fid

FEAHER, ANFIIE, B, BIHGsE/r, IEHEERE, (LA, 758 54, Zachary Fiska, KEFEHE, HAKXK,
Jacques Flouquet : UCoAl D RIg & T-E A& AU D) T NMR 12 X 2 0H%%

S, ABREER, ANFINE, BESE, bl Jriw, SRS, (AT ¢ A IRYE PrTasAlyg
? 2TAI-NMR (Z & 5428

IERRIER, AINF)E, B, sirplE =, s, SRS el T, HEEE, BIET, ks RFEE
[y EIERS S REECIRAE 2 £ D PriNboAlyy DS SNb-NMR 12 X 2 #f%2

G, ORI, R IR, chpb g, spA e, dSsm A, ILIBE, b =, AARTERE, HAR%
PEREEAT © SmTagAlyy DARIRBHIERFE & AR S

i, SEAE, (REME, MHEE, BARBE A 2 v 7 B SmPtoSis @ uSR HIE
@ HAYHY:2: 2016 4E55 71 MIMERKRZ 2016 4 3 H 19 H — 22 H (HALABERY)
JERIRRER, =780 NGB, ANTIIE, B, fRIE e, sihbe—, s, AR5 eigdEeT, I

JRBEEE, $RIEEAT, i RFEE + Bl PribAly & NMR HIE
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REhmfc, REME, SRR, REDER, FARSE MgV EE 1% CePdoPy DHETM K & YT
HE

ZHEW, Rl rhfE ) N HEE, FARE L EIRESEMAE Nd(01-,F,)BiS 298 LD
B 7 —log T R AAME

PAFLERE, JUREEER, (LHBE, B, BARBE 1 CeT Gag(TEBEE) Ok 5k
Rt PRl ke, AR, B 1 Ce(01-,.F,)BiS, Hifih DB {RERE & Ak

WL, 5, iy Eth, =B, HrhlE—, I HEE, H AR5 . EuFBiS; 8 X X EuszBipS4F4 D
AR E R & SR

BeAH, Oheaz, IR s, BhBE ) ANHER, HARE 1 Ce(01-,F,)BiS2 D uSR

P IR T, A L, REHER I, A e, PREp st FES, SrplE = MAHENE, AT Dt X
ft%& 7z La( OF)BiSy D% FEDWIZE

IIARE S, =M EW, R st srplE = IAEEE, §ARB " : Pr(0_,F,)BiSy Bl DO MR I 3 1
% Af BT DR

LIFHBE, REMEE, 4 W, sl IR, B AR 1 SmTh X, DOflEHLRS& IR & R E

FRGEER, ORILEE, R RO, chot RAgf, shAf i, SsmA, ILIBE, sl =, MRS, HAR%
VeRESAT © BRYE SmTagAlyy DRIRBHIERE: & AR 55 (1D)

AR, 1B, BirppE—, AAHERE, FAR5 . 1 SmPtyCdye D HifE A H K & PIEHIE
JECRIBR, (LIFHBE, ANARSREER, i =, IhFERE, EARE - @ Fill Sm LAY SmPd3Gag DEEEYIIE

ARG, W20, GBS, MR RIE, PAEES, A5« Bk URueSiy 1281 % 29Si NMR 4
F¥ 7 F oHlE

TS, RS, ILHBE, MAITERE © —JOtb A T2 A9 % 2,90 MEAY) Co(HOCH2COO0),
[ Yy Y i S EL T2

ANFIIME, AR, BHESE/ Y, REFS I, AN EHEE R, (LAl 755 75 #i, Zachary Fisk, KEERE, FAK,
Jacques Flouquet : UCoAl DESI T D X ¥R~ I T 25 NMR I £ 2H%E

PP IRCE, WHZE I, K, IEZ8ME, Gerard Lapertot, PafHiES, Georg Knebel, Jacques Flouquet,
Russell, Walstedt : YbRhySis @ NMR A E ¥ T 2 —J{E
EINITEZ

@ [ AJE T IDFZEBAFEpERE JoiiIEfspiZi v & — 55 599 [RIERERIY+ 2 F— 2015 4E 7 H 27 H (HA
JF I TR A RRAE Sen it i v & —)

PAREEE © BiS, SRMREMA D HLEG&Y 2 o 7o i i is & iR

@ B 9 MY PERI AT T IS 2 — B R B E DB — 2015 4F 11 H 13 — 15 H (B KRZEAR X
NEAYS)
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REMEE:, PATLERE, ShlE ., HARE 1 4 & ¥ MR SmPteSis 1231 % Sm A A > # JERR IR
REIE IR @ mIREME:

Wb IR, REMEE, INFER, EARE . @ BiS, REHINEBIEEM CeO_,BiS; DKin¥iE
LT BE, SR =, INFERE, RS ., FEi3EfT @ SmTagAlyg 128 1) % 585 12 BIE 7 3 iésh SR

Pl ik

@ 20" International Conference on Magnetism (ICM 2015), Palau de Congressos de Catalunya,
Barcelona, Spain, July 5 — 10, 2015

A. Yamada, R. Higashinaka, T.D. Matsuda, Y. Aoki, and H. Sato : Transport properties of Field-

Insensitive Heavy-Fermion Compound SmTasAlsg

K. Fushiya, R. Higashinaka, T.D. Matsuda, and Y. Aoki : Possible existence of partially disordered

Sm ions in magnetically ordered state of Ising magnet SmPt9Sis

R. Higashinaka, T. Asano, T. Nakashima, K. Fushiya, Y. Mizuguchi, O. Miura, T. D. Matsuda, and
Y. Aoki ¢ Unconventional quantum critical behavior in nonmetallic CeOBiSs: A mother phase of

BiSs-based superconductor

G. Knebel, A. Pourret, D. Aoki, T. Combier, A. Palacio Morales, G. Lapertot, T. D. Matsuda, and

J. Flouquet : Metamagnetism in heavy fermion systems (invited)

T. Asano, T. Nakashima, R. Higashinaka, T. D. Matsuda, and Y. Aoki : Anomalous ferromagnetic

anomaly coexisting with superconductivity in layered superconductor CeO;_,F;BiSs

@® TMU International Symposium 2015, "New Quantum Phases Emerging from Novel Crystal Struc-
ture” Minami-Osawa campus, Tokyo Metropolitan University, Tokyo, Japan, Sep. 24 — 25, 2015

M. Mita, T. Asano, R. Higashinaka, T. D. Matsuda, Y. Aoki : Magnetic properties of Nd ions in
superconducting single crystal NdO;_,F,BiSs

T. Asano, R. Higashinaka, T. D. Matsuda, Y. Aoki : Anomalous ferromagnetic anomaly coexisting

with superconductivity in layered superconductor CeO;_,F,BiSo

J. Kajitani, O. Miura, Y. Mizuguchi, R. Higashinaka, T. D. Matsuda, Y. Aoki : Chemical pressure
effect on superconductivity of BiSs-based Cei_;Nd,;O1_,F,BiSs and Nd;_.Sm,0;_,F,BiS,

A. Yamada, R. Higashinaka, T. D. Matsuda, Y. Aoki, H. Sato:Transport properties of Field-Insensitive

Heavy-Fermion Compound SmTasAlsg

K. Fushiya, R. Higashinaka, T. D. Matsuda, Y. Aoki : Strongly correlated electron behaviors of Sm-

based 122 compounds

T. D. Matsuda, Y. Imai, A. Yamada, K. Hara, R. Higashinaka, Y. Aoki : Investigation of magnetic
ground state of RGag
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K. Nagasaka, T. Hiroi, J. Kajitani, R. Higashinaka, T. D. Matsuda, Y. Aoki, O. Miura, Y. Mizuguchi:
Crystal structure and superconducting properties of RE(O,F)BiSy (RE: La, Ce, Pr, Nd, Sm)

T. Kubo, H. Kotegawa, H. Tou, R. Higashinaka, A. Nakama, Y. Aoki, H. Sato : High field “*Nb-NMR
study of the I's CEF doublet ground state system PrNboAlyg

T. Takeuchi, S. Tsutsui, K. Fushiya, Y. Aoki : Thermal Expansion of the Unique Heavy Fermion
Compound SmOssSbio and LaOssSbqs

R. Higashinaka, A. Yamada, R. Miyazaki, T. D. Matsuda, Y. Aoki, H. Sato : Unusual field-insensitive

phase transition and Kondo behavior in Sm7'roAlyg (invited)

S. Kambe, H. Sakai, Y. Tokunaga, G. Lapertot, T. D. Matsuda, G. Knebel, J. Flouquet, R. E.

Walstedt : Mottled electronic state near quantum critical phase transition in YbRhsSis (invited)

T. Sugimoto, B. Joseph, E. Paris, D. Ootsuki, M. Takahashi, C. Morice, E. Artacho, S. S. Saxena,
A. Iadecola, E. F. Schwier, M. Zheng, Y. Kojima, H. Iwasawa, K. Shimada, M. Arita, H. Namatame,
M. Taniguchi, N. L. Saini, S. Demura, Y. Mizuguchi, Y. Takano, T. Asano ,T. Nakajima, R. Hi-
gashinaka, T. D. Matsuda, Y.Aoki, T. Mizokawa : Electronic structure of Ce(O,F)BiSy revealed by

x-ray absorption, resonance photoemission, and angle-resolved photoemission spectroscopies (oral)

H. Sagayama, R. Sagayama, R. Kumai, Y. Murakami, T. Asano, J. Kajitani, R. Higashinaka, T. D.
Matsuda, Y.Aoki : Symmetry breaking of the mother material of BiSs-based layered superconductor,
LaOBiSy (invited)
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7/ ERRE
1. EEDOBE

JRrEmE, h—FR>vF/F2—7 (CNT) ,EZF 74+, 77—=LvEDF ) A=Y A4 ADIE
ZHT2YWHERZRTIE, NV I2PETIEA S N2 CEIRIROIEE BN S, K7V —7"TlX, 2D k) %)
J REIEYE R ICE O T, FiEt0RE L 2 OFBRERE IO W T R Z & U EER oM 4 OF
EaHOTHIE L Tw b, 2015 FEO E LA - BETEHOMEIUTOLEED TH 5.
1) B, EFZHREBH—RVF/Fa—T7 OEEFYHE

HifgAh—RvF / F2—7 (SWCNT) Ofi&EE, A4 7 VIR EWEN 2 ZDDOBHDM (n,m) 12X D
BETES.(0m) 2525 2 LTk D Fa—7HERE EOHEDIZD, Z DETIRED ~RNICRES N
2.7z & Z1E n-m 23 3 DEFED SWONT 1ZB @R, fhd b DIFHEARI L 72 2. L 72235 T SWCNT D[
EYPEITRIC B W TIE, 15D SWCNT %2152 2 L MO THEHE L 2 503, 2D X ) RikAIERER
TR RN — 7T, SE L CEERRID 8B S ANiEE S 117z SWCNT % 55 1t SWCNT,
S5 —HhE (B O SWCNT HSiiE Sz b D2 =R SWCNT &MY, 2 s okl 2 fER
L, Z DEEUEDIE 21T > T 2. S4EEIX SWONT D ENVEYINEDIISE 2 BT > 72 (LW, B
H, PME LGS0 . £ 7, EMEAHIY % B2 U 72 Sl SWCNT alkl 2 F v 72 SWCNT o 1 XoniE TPtk
DR % 7o 7 OFHEBELERS0) R, 55— SWCNT ik 2 v 7 SWONT D EEEYIM: D IERK
FEIZOWTESCHRRZ T 5 72D T, LFICHNT 5. AUFEE T, SR EEARR SWONT 7 4 L A
DEMBEMEHCILT 2 KE R =Xy 7K S GEAERE ) LRABIGOREEZD) 267 5%
CEERRHELTWS. L LADS,S Ol I G P OB O —RE L7k <, 7 4 VLA DEGEE
FAERREDOFEDIH & 27 > T D > 7o F 7 HERIVICEEERR SWONT O S IFIERIC G L T
REL BB EVPTFHINTVE23ZDRGEIZfTbIL T o7, 2 2T, AFA=ETIZ,SWCONT 7 4
IV L DEVEYINEIZ DWW T, SWONT ERMAFE & 84 & SR ORGSR 2 TN E K OBEERIY I
N7z (FERERZE & OIL[EFE) 2 DFEE, IBA SWCNT 7 4 L L TIRIERKEFEMESIZEA E LT &8
bhrol. 1, HIPEUS—2 v FOEBRIOIBAIZE D 7 4 VL OENEYENIEE I EE2Z T L L
DS DT o 7. 2 DEURRIRARIRIE, 7 4 VAWICHET 2 @R L 2LERR 0N H i G 23 A
HWCEHEETH S L 2HOIC L. 610, 3250 & BRI E L 24 LT SWCNT 7 4 )L & DIFER
B —7 725 —P FEEIROHZE) 121000 4 W/(mK2) L ETH 5 & &R L L. ek
DSWCNT 7 4 VLD P DHEUEOKRKEZITH S. KDISWCNT 7 4 )V LAA~NF—)V F—=T7%FHRT 5
ZELFRL.

2) HIFRZRADK

KiZH W2 EZAITHIET 5. e 138 RN R&H, FHEMICI AR T 5. KIET<CH D
SNTYWETH L. L2 L ZOREIIRERFICHSIZIN TS EIXV 272\, 2L 7 DIRIRDKIC
2D D EEZ SN TS, EEEKEREEKTH 2. 20 2 FEEHDKICED %5 2 EER KD
REINA CTEEIRRICHE S EDKDBEFEDEIFTIZ OV TEMI N TS, 20 X9 2K, #
2N D 2 IR AN W S N RETICB W THHEEL, HARICB T 24 RBIRICE
WS 2 8# 2 o T 2. F 722N DK DI IL 71 b AR HTHLT M 2 & DA%
ICBOWTHEETH 5. KIEEIZ,SWCNT 7 4 LLADX =Ry 7155 L BLREPIRZ AKERAK FITB W
THIEL, KA =V R=7%FT 2 2 /L7 (B, EHELR) .
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70 ——

sol (& 4 168 144nm 200 (b) D=1.44 nm ]
5 i e ]
- - ; . T ]
i i 5B % ' 1 190 . s 7]
< 0l &®° ¢ 2 3 1 @ enriched g
2 sl 218 27 B 1% sl ﬁ?‘ :
w 1.9 gl A~ . ) [ o ]
20+ | AR ] T .
‘u: = " - 5“ B -‘wﬂ—ﬂ:‘ 7]
10k 20; i [ -ﬁ'f- natural
0 B P | ()] 0 \ i
1 10 1 10 100
Py (mQecm) p (mQcm)

1. EXEFEp & S OBR. 77 7NOEFIE SWCNT OFHERD, p 0137 4 VAEER 0.5gem-3 IR L2 L &

3) T/ EBEVMEDEFREEIVYIF I/ ADOKESHEE (NMR) IC&3HR

SWCNT, FRE SWCNT E—F v F, £ X ¥ ME{EEME C12A7, F 1 v 7 7 A% —[E{RK SWCNT 7% &
DETIRECHE7? 7—L VDI A4 F I 7 AZHLPICTZ2HINTHEN 70 —7ThH % NMRIZX %
Wz 1T > T 5 BRI X ) BRI % FrZs L 72 K SWONT skt 13C-NMR HIE 2175 72.
A Y VK TRERIRFE OHE 2 17\ 1 RIGE R E DO#K-7 v 74 v ¥ v —INE FIRED SWCNT EEE
AR LTMET L 72 (RS .

1) F/BEREOREE SR OWE

757 7 A MRT IRFRBEBOWEDAE L, B e hi& O MEDSIHE 1< 2 ORI E T 2. 2 2T,
SRED T/ RFICOWT, FREEYITE PUUAZENTT) & RIEDRE 21T o 7. £ 7, BUhalRlo ik
ZHNBTTE L L THESIEIRREIC & 2 RIS IERE 2 Bt L7 (MHARSEDTE)

5) ¥EERFEANTOBEDKERMAR & YRR

JRF TG E O~ T a G, fERIIE W A RIS & U RERZYMED BN - 754 R
ISR SN T 5. bivbtud, FICKHEEZFIHL, 79 7 = v EMA 7K, B X O fEEHD
EREBBREIEY A AN arF 4 F (TMDC) % Hv 7o~ 7 n i o fERlk & S - Ptk o v ik
ZHEDT WS, SAEEIL, B Thfbe ) 77 v E ik v 7 AT v % TMDC O NS E L O
JERD~T Gz FH L, 2 0NN EPEFEIGEOUE 217> 72 R, E o HNEATITIE, &
b v ROVEAMER /506 (STM/STS) & b flifET4F & A Em 2RI T £ D X ) 1§ 2 2 Adfk
T2 LRI L7 UNME L3, R & o LRDE, M 2) . %72, BEMIC B, BT
TR T 2 LEZSNDFNEART FIVOBII & T 21T - 7o GEREAEEMTZE, BACRE NIMS & D
RS .

6) U357 VDI y IS E AT OHESER

BRFEDHRFFIETH 577 7 = V13, Z DENITAEMRY - BBARRHEISI A, kil IcKAr L e =—7
BYMERRT. 7T 7 2 v DG, 7 I E T — L F = T hRD HEESEE L, 25 0
RN 2 FELDSNEE T dH 5 2 & BFBRV RIS I 1T 2B L 72> T 5. AWIZETIE, K&K TO RS
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WS, i Moy ;W 35S,

+—>
‘/
Y

1
- ' 1
-/ o P gl 271eV |
e =" —d O ' 2.58 eV
S ' il oo s i k‘g
2: 7’5774 F FICREZS® AT ufEDE T EEBICRE LNV FIAL T 75 A,

My Fvr7z2letr 77 oy PHIBNCEY 2 GEEFHEE 2o T E 72 /i (LEXHERE TE
L7777 = D6, BEIKEL CTRAMEZy F U 7RI DPTINEDLL I ERHLITL
7o UNNRZEX) . 72, KD 77 7 = v - E{bhr 7 FE~Tufiitiz 4 2 - o, SEplfgz A
L7RMHE 77 7 = v OBEHEOMAEZED TE 1 (kB0 .

7) EATESR &3 3’-(BEDT-TTF),ICl, DEFIREE

Mott fufzik < b 2 HEEEMIBEISE A 37-(BEDT-TTF)ICly 3 # H,22 K TREMEREEZEZ L,8.2
GPa Dl LD T cHBER L L TEE VIR 14.2 K THIZEHEE 2R . AR T, HHEDE
TAREED E DR B IREEZ B tH L TEN P coRBIREICET 25 %, 1N ESR % v Tk
DD SR DB 72012, JIET (3~10 GPa) HIEHD X 2 —E v 7 7 ELk)ILZFHH L 72 ESR #%iE
BIRZ D TH L MDA H DIEESIKE L, F/2, W2 2wora=7 (Zr0y) 7V EL
DEROEL TSI EHDD .90 ton (19 GPa) £ TIET2HNTE, E52HTE. Y —Fiio
5l &[0 L OBGEPFEH 2 A L 6 OBEROIWNPTIEFIC L D IERDORKELRR—R T 4 v DEARILRE
WTELD, BRI ERSTIEEFTETCR L. ZOEADEFITD > TR\, @G0T
WIRET 2035 0, BRAEHO 24 VPBIR L CW 3 HiEE»EZ o, £3, BAEHa A L
T=—=NVT5 AL VOMEEEZ D, FE2lTTETHD. £, il 2 IND 25 A7 v b OME, B,
FARDS, E D) BRI ER 525 2 Bbhrol. —EDEEDH A v s 2 EZDIZREETH
20, 2o OWEZROE{LT 208035 2. (FEKX, EREF, TIEK L 0 LFAPE)

8) FHAHFEFAMERIC &L B3, EDfth

FUBRAA L 2 )L X — FELHIFZERTIC 8\ THRG IR 2 17 - 7. B4 GRERS) © BItic X 25
TEWE ORI (ZE2TA-5)

KEK MBS ehastic 8\ CREMAMR 2175 7. 4 GEERS) c Hgh—Rv /) Fa—78L 7
7 7 x v DFEEMGEHE (2014G561)

2. HARFE
1) X
J. Nozaki, S. Mori, Y. Miyata, Y. Maniwa, K. Yanagi: Local optical absorption spectra of MoSs

monolayers obtained using scanning near-field optical microscopy measurements, Jpn. J. Appl. Phys.,
55 (2016) 038003-1-3. DOI:10.7567/JJAP.55.038003, Feb. 2016
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D. Hayashi, T. Ueda, Y. Nakai, H. Kyakuno, Y. Miyata, T. Yamamoto, T. Saito, K. Hata, Y. Maniwa:
Thermoelectric properties of single-wall carbon nanotube films: Effects of diameter and wet environ-
ment, Appl. Phys. Express, 9 (2016) 0251029-1-4. DOI: 10.7567/APEX.9.025102, Jun. 2015

R. Kitaura, Y. Miyata, R. Xiang, J. Hone, J. Kong, R. Ruoff, S. Maruyama : Chemical Vapor
Deposition Growth of Graphene and Related Materials, J. Phys. Soc. Jpn., 84 (2015) 121013-1-13.
DOI: 10.7566/JPSJ.84.121013, Nov. 2015

S. Yoshida, Y. Kobayashi, R. Sakurada, S. Mori, Y. Miyata, H. Mogi, T. Koyama, O. Takeuchi,
H. Shigekawa: Microscopic basis for the band engineering of Moj_, W ,Ss-based heterojunction, Sci.
Rep., 5 (2015) 14808-1-6. DOI: 10.1038 /srep14808, Oct. 2015

K. Mizoguchi, H.Sakamoto: Role of Water Molecules to the Electronic States of M-DNA, Crystals, 5
(2015) 475-490. DOI: 10.3390/cryst5040475, Oct. 2015

M. Fujihara, R. Inoue, R. Kurita, T. Taniuchi, Y. Motoyui, S. Shin, F. Komori, Y. Maniwa, H.
Shinohara, Y. Miyata: Selective Formation of Zigzag Edges in Graphene Cracks, ACS Nano, 9 (2015)
9027-9033. DOI: 10.1021/acsnano.5b03079, Aug. 2015

Y. Kobayashi, S. Mori, Y. Maniwa, Y. Miyata: Bandgap-tunable lateral and vertical heterostructures
based on monolayer Moj_, W,So alloys, Nano Res., 8 (2015) 3261-3271. DOI: 10.1007/s12274-015-
0826-7, Aug. 2015

H.E. Lim, Y. Miyata, M. Fujihara, S. Okada, Z. Liu, Arifin, K. Sato, H. Omachi, R. Kitaura, S. Irle,
K. Suenaga, H. Shinohara: Fabrication and Optical Probing of Highly Extended, Ultrathin Graphene
Nanoribbons in Carbon Nanotubes, ACS Nano, 9 (2015) 5034-5040.Apr. 2015

2) ERRNFCE
H. Kyakuno, Y. Maniwa: Chirality Fingerprint and Structure of Single-walled Carbon Nanotubes, PF
Activity Report (High Energy Accelerator Research Organization) PART A, 20-21

3) FREE
@ H AL 5 71 MERKRE, HALFEPiRY 2016 3 H 19 H-22 H

HUPRE, TREEE, ISRz, TR, ST, AR, HiEE Mg  — Ry Fa—T7ICNEI N
7K DHFZE VI

@ HAYH YA KFERS, B RY 201549 H 16 H-19 H
AILTERS, ZERE, rhsh, SHTE, BEE 0 X2 2% iE 7 7 7 = v OREENEGE T

HUPTE, TREEE, INHIRLZ, R, S, SR, HEE g h— Ry ) Fa—T7IcHEI N
72 KDAFZE V

th b, BIHER, BT, AR, BEGR, HIER: SQUID HIEIC X 2 mfl g h —+x v /) Fa—
7 DREIERTSE

@ 2015 4 5 76 IS PEA KT 2AMRE S, At EEEESES, 2015/9/13-16
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RIS, /NI | b, BRSSP EE ], 3 1, B, B RS © A A 7 38R~ CVD
757 xyDR)e—7 Y —#E

NG, e 2 RIREE:, FRIBT-, H BRSS!, 23 1, A B E] ASKAIH, HEES SR 77 7 74 b
W% O 72 m i B S WSy DR & G Rk

H R, B MR @RS X5 CVD 77 7 = v /BN ~T GO/

fhe 2 A&, /R, BRSSPI © B Nb F— 7" WS, @ CVD iz & aHifl

RIS, B BB © Moy ,Re,Sa/MoSs ~7 R D &K & ATl

NG, e % R 8, AR, B BTG, 25 D1, A B A ARK AL BEE, BB © Growth and
optical propertis of high-quality monolayer WSy on graphite

@R 7I7—Ly - F)Fa—7 077 2 VRESVRY Y A AINEEREEY, 2015/9/7-9

BRI IEMN, /NI | e LB, B JEEEE], A0, G AU, E B @ Polymer-free transfer of
CVD graphene to boron nitride substrates

IR, B S = HBFR ¢ Conducting one dimensional interface in an atomic-layer semiconductor

heterojunction

e BN B EE, AN, BEEE SR ¢ Fabrication of clean graphene/BN heterostructures by

metal melting transfer

e 2 R, INRAG, B, = H#EFS - CVD growth and characterization of monolayer Nby_,W,Ss
alloys

BT, EhEE B HBEA ¢ Synthesis and characterization of Mo _;Re;S2/MoSs heterostructures

RRIFSEW, b iedr, SRS, N, JURE A, 20, ANRSCR, BURES, IR, = IS ¢ Formation

mechanism of anisotropic cracks in graphene grown on copper foil,
@ 500 77—V F ) Fa—T - TI7 2 VRES VAT T L HEIKY, 2016/2/20-22

ANIMEG, HHIRE T, BRIEER], ARERETHEL, JEEEE], A0, HRER, HIIFE, HHP - Bandgap
modulation in one-dimensional interface of MoSs/WSa-based semiconductor heterojunction

MG, FEREEE], A, BEREE SHBER © Fabrication and manipulation of slidable atomic layers

RN IEEEE], SO, BEE S HBER ¢ Efficient fabrication of large-area, clean graphene/BN

heterostructures by metal melting transfer

ffe e RiEE:, /NI, B, A ARIH, BEE S = HEER @ Halide-assisted CVD and characterization of
monolayer Nb-doped WS,

R, 12 ARREE, AN, S, 35 FHIE =, T IA, BE1155 92, AROKAIAN, B, = I © 1H-1T

phase transition and heterojunction formation in CVD-grown monolayer Mo;_,Re,So

PEREETIE /MG B EE] | v, BEE S HHEAR ¢ Interlayer excitons in high-quality MoSy/WSs

vertical heterostructures
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AN, H B, PHEEE], M, BEE = HBEFE @ Fabrication and characterization of graphene

nanoribbons by water-assisted anisotropic etching
@ 5 63 MG AR BT AR E ) 2016/3/19-22

APRAG, ETHIE ., BRIHRER], AR, POEEE], AU, HER, SIIFE, HHPE  MoSy /WS,
PN T O EAREICE T2 FX vy 74

MG, BGEEE], AHE, BES, S 0 A 74 PR T E OFER & BRI

fle % R, ARG, IR, ARKRTAL, B, B TRESE © BB Nb K — 7" WS, @74 F 7 2k CVD
& At

TR, e 2 R, AN, B0g, &5 HIE =, AT N E L, BINF 5, ARRRIA, BEs s HER - #E
Mo;_,Re,So ICET % 1H-1T * #HiEK & ~F o #EAHE

FEIEETRR, ANME | BOSER] | 2, U, H AT ¢ EE MoS, /WS, BT~ T nffEic 81 %
ElLli RS

AN, B, ], A0, BES HHPE K2Ry F v 7tk s 757 2
F 7V R DR L ST,

EINE S
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Scanning Nearfield Optical Microscopy Measurements

H. Kawai, K. Hasegawa, K. Yanagi: Hall Measurements in metallic single walled carbon nanotube
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K. Yanagi: Tuning Thermoelectric properties of chirality selected single wall carbon nanotubes by
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@ International Conference of Organic Thermoelectrics 2016 (ICOT2016) 2016 £ 1 H 19 H (Kyoto
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K. Yanagi: Tuning of Themorelectric Properties of Chiralites Selected Single Wall Carbon Nanotubes
by Electrochemical Doping Techniques

@ 28th International Microprocessess and Nanotechnoloogy Conference (MNC 2015) 2015 4 11 H

11-12 H (Toyama International Conference Center, Toyama Japan)

J. Nozaki, S. Mori, Y. Miyata, Y. Maniwa, K. Yanagi: Local Optical absorption spectra of MoS,

monolayer revealed by scannning nearfield optical microscopy measurements

Y. Oshima, Y. Kitamura, H. Kawai, Y. Maniwa, K. Yanagi: Dependence of Thermoelectric Properties
on Chiralities of Single Wall Carbon Nanotubes
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Kazuhiro Yanagi: Fabricaton of Thermoelectric devices using precisely Fermilevel Tuned Single Wall
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K. Honnma, H. Kawai, K. Yanagi: Influence of Electric Double Layer Carrier Injections on Optical
Absorption Spectra of CVD synthesized Multi-layered MoSy and WSq thin films

Hideki Kawai, Kai Hasegawa, Kazuhiro Yanagi: Transport Property of Highly Aligned and Chirality
Selected SWCNTs

@ Satellite conference of The Sixteenth International Conference on the Science and Application of
Nanotubes (NT15), Carbon Nanotube Thin Film Application (CNTFA15) 201546 A 27 H (Nagoya
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RIF E—LYHERRE
1. HREHOBE

Geometrically frustrated magnets have been actively studied in recent years [1]. In particular, py-
rochlore magnets [2] showing spin ice behavior [3] have interesting features such as finite zero-point
entropy and emergent magnetic monopole excitations [4]. A quantum spin-liquid state (QSL) is theo-
retically predicted for certain spin-ice like systems [5-8], where transverse spin interactions transform
the classical spin ice into a QSL. This quantum spin ice (QSI), or U(1) quantum spin liquid, is char-
acterized by an emergent U(1) gauge field and by excitations in form of gapped bosonic spinons and
gapless photons [5-8]. By modifying the interactions in some way, the system undergoes a quantum
phase transition to a long range ordered (LRO) state of transverse spin or pseudospin, in analogy to
a Higgs transition [6,7].

Among magnetic pyrochlore oxides [2], ThaTi2O7 (TTO) has attracted much attention, because
magnetic moments remain dynamic with short range correlations down to 50 mK [10]. Since TTO
has been thought to be located close to the classical spin ice, although clear experimental evidence is
still missing, the dynamical low-7" behavior of TTO could be ascribed to QSI [11]. Inspired by this
intriguing idea, a lot of experimental studies of TTO have been performed to date [12-14]. However the
interpretation of experimental data remains very difficult [8,15], yet interesting, partly owing to strong
sample dependence [12]. Among these studies, our investigation of polycrystalline Thoi,Tis—;O74y
showed that a very small change of z induces a quantum phase transition between the dynamical
ground state (z < z. = —0.0025) and a LRO state with a hidden order parameter (z > z.) [13]
[Fig.1(b)]. We think it is important to clarify the origin of this order parameter, which fluctuates in the
spin liquid state (z < z.). Based on theoretical considerations of the crystal-field (CF) states of non-
Kramers magnetic ions (including Th3*) in the pyrochlore structure together with their superexchange
interaction [7,9], a possible answer to the problem of Tboi,Tis_;O74, is an electric multipole (or
quadrupole) ordering and a U(1) QSL state [16,17,18].

The experimental difficulty of TTO comes from controlling the quality of large crystalline samples
for neutron scattering [19]. By using a small crystal with = ~ 0.005, which exhibits a well-defined T
of 0.53 K, we performed specific heat, magnetization, and neutron scattering experiments [16,17]. We
analyzed these data together with the magnetic excitation spectra of a polycrystalline sample with z =
0.005, and showed that the phase transition at 7T is ascribable to an electric quadrupole LRO [16,17,18].
Very recently, we showed that a single-crystalline rod of Tboi,Tis_;O74, grown by the standard FZ
technique has a composition (x) gradient, which gives rise to the above discussed inhomogeneity
problem [19]. By selecting low z-gradient parts of single-crystalline rods, we made a multi-crystal
sample with = ~ —0.007, which is in the QSL range [Fig.1(b)], and performed inelastic neutron
scattering experiments on IN5 [20]. The data show clear short-range spin-fluctuations around q =
(1/2,1/2,1/2), which are characteristic of the QSL state of TTO [20]. The temperature dependence of
these spin fluctuations shows that the QSL state is developed gradually below 0.4 K. Detailed analyses
to reveal the mechanism of the QSL state are now underway.

[1] C. Lacroix et al., Introduction to Frustrated Magnetism (Springer, Berlin, Heidelberg, 2011). [2] J. S. Gardner et al.,
Rev. Mod. Phys. 82, 53 (2010). [3] S. T. Bramwell and M. J. P. Gingras, Science 294, 1495 (2001). [4] C. Castelnovo
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1: (a) Temperature dependence of specific heat of several single crystals of Thoi,Tiz—zO74,. The x values are
estimated by precisely measuring the lattice parameters (Fig. 3 in [19]). (b) z-T phase diagram of Tbat;Tis—zO74y
determined from the specific heat measurements. Temperature ranges of the specific heat measurements are shown by
vertical blue dashed lines. (Figures. (a) and (b) are from Ref. [19]).

et al., Nature 451, 42 (2008); H. Kadowaki et al. J. Phys. Soc. Jpn. 78, 103706 (2009). [5] M. Hermele et al., Phys.
Rev. B 69, 064404 (2004). [6] L. Savary, L. Balents, Phys. Rev. Lett. 108, 037202 (2012). [7] S. Lee et al., Phys. Rev.
B 86, 104412 (2012). [8] M. J. P. Gingras and P. A. McClarty, Rep. Prog. Phys. 77, 056501 (2014). [9] S. Onoda and
Y. Tanaka, Phys. Rev. B 83, 094411 (2011). [10] J.S. Gardner et al., Phys. Rev. Lett. 82, 1012 (1999); Phys. Rev.
B 68, 180401 (2003). [11] H. R. Molavian et al., Phys. Rev. Lett. 98, 157204 (2007) [12] H. Takatsu et al., J. Phys.:
Condens. Matter 24, 052201 (2012). [13] T. Taniguchi, H. Kadowaki, H. Takatsu, B. Fak, J. Ollivier et al., Phys. Rev.
B 87, 060408 (2013). [14] S. Petit et al., Phys. Rev. B 86, 174403 (2012); T. Fennell et al. Phys. Rev. Lett. 112, 017203
(2014); K. Fritsch et al., Phys. Rev. B 87, 094410 (2013) and Phys. Rev. B 90, 014429 (2014); etc. [15] S. Petit et al.,
EPJ Web of Conferences 83, 03012 (2015) [16] H. Takatsu, S. Kittaka, A. Kasahara, Y. Kono, T. Sakakibara, Y. Kato,
S. Onoda, B. Fak, J. Ollivier, J.W. Lynn, T. Taniguchi, M. Wakita, H. Kadowaki, arXiv:1506.04545 (Phys. Rev. Lett.
2016 May). [17] H. Takatsu, T. Taniguchi S. Kittaka, T. Sakakibara, H. Kadowaki, J. Phys. Conf. Ser. 683, 012022
(2016). [18] H. Kadowaki, H. Takatsu, T. Taniguchi, B. Fak, J. Ollivier, SPIN 5, 1540003 (2015) (arXiv:1505.00503).
[19] M. Wakita, T. Taniguchi, H. Edamoto, H. Takatsu, H. Kadowaki, J. Phys. Conf. Ser. 683, 012023 (2016). [20] H.
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the ordered phase of Tbo,,;Tis_,O74,y, SPIN 05, 1540003-(1-8) (2015).
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@ The 2015 International Chemical Congress of Pacific Basin Societies (Pacifichem 2015), Honolulu,
Hawaii, USA, Dec. 15 — 20, 2015

Hiroaki Kadowaki: Quadrupole order and spin liquid state of Thoy,;Tis_;O74, (invited).

@® TMU International Symposium on ”New Quantum Phases Emerging from Novel Crystal Structure”
Hachioji, Tokyo, Japan, Sept. 24 — 25 2015

H. Takatsu, T. Taniguchi S. Kittaka, T. Sakakibara, H. Kadowaki: Quadrupole order in the frustrated
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@ Symposium “Complexity and Synergetics” July 8-11, 2015 (Hannover, Germany)

N. Oikawa : One way diffusion of ionic liquids in a dissolution process in water (invited talk)
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