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Terahertz wave absorption properties of cyanido-bridged metal assemblies showing
charge-transfer phase transition
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[1] S.Ohkoshi, M.Yoshikiyo, A.Namai, K.Nakagawa, K.Chiba, R.Fujiwara, H.Tokoro, Scientific Reports 7, 8088 (2017).
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Molecular-beam epitaxy growth of Cr13NbSe: and its magnetic properties at the two-
dimensional limit
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[1] A.F. Gubkin ef al., J. Appl. Phys. 119, 013903 (2016).
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Influence of the quantization of the d., band on spin-to-charge conversion at the
LaAlO; / SrTiOs interface

THZRHEF ESKRIF¥EHR HA KEHRE
¥ ~ H.£HEZE,Le Duc Anh, HA ¥,  X&&

The recently observed various phenomena of spin-to-charge-current conversion

have attracted much attention. The LaAlO3/SrTiO3 (LAO/STO) interface is very

.. . . . . . = b BV R
promising for efficient spin-to-charge conversion due to the two-dimension E Baso 10meV EBRDER
= o E2H T KA
electron gas (2DEG) with a large Rashba spin-orbit interaction. Previously, v & 4 Asso 20meV RIFTDFFHER
achieved a large spin-to-charge conversion efficiency, the so-called inver 2
Edelstein length Aigg, up to 6.7 nm at the LAO/STO interface. In this previo 0
work, we carried out the band-structure calculation to explain the experiment 0 50 100 150
. . Temperature (K)
results; however, the 2nd d., subband was not taken into account. In this study, v Fig. 1 Experimental result and the calculation
. . . results of the Ajge.
have incorporated the 2nd d., subband into our calculation and calculated the tw The result with the 2d subband (green) fits

dimensional current density over the spin accumulation as a function of the Fermi
level. The calculated result in this research (green) fits the experimental result (red) better than the previous result (blue) by

the small A x50 value, which represents the largeness of the spin splitting.

[1] S. Ohya et al Phys. Rev. Res. 2, 012014(R) (2020).
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Observation of emergent magnetotransport phenomena
in centrosymmetric skyrmion-hosting magnet
BRATIA JST S EDT B, RAYMENC, B CEMSP, RARRAL vIE
EHRBA A BAREZRAB Nguyen D. Khanh®, ZEEER €, Ju JiwonC,
HE%ZEACO, +EiiC ADE BIE—BEAS
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[1] T. Kurumayji et al., Science 365, 914 (2019).
[2] M. Hirschberger et al., Nature Communications 10, 5831 (2019).
[3] N. D. Khanh, S. Seki et al., Nature Nanotechnology 15, 224424 (2020).
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Electrical observation of skyrmions in a sandwich structure incorporating
self-assembled ferromagnetic topological insulators
3K, IACP FES RAS A, Far Eastern Federal Univ. B, T K C, ¥# pfZoiliE O
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1(b)(c)), EHITAN—H —[EE TS5 ¢, MnBST WO EAVER &R 2 9 1. (a)MnBST == Mg (b)
{ES Sk RBRIEEHBETDZLIHAL . H CIWARIIERRO, FERIIL BHE g 9ot g0 FHis

PE” )75 Sk AERR AL 7=, [1] K. Yasuda et al. Nat. Phys. 12, 555-559 (2016).
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Search for the Spinon Fermi surface in the spin liquid material, k-(ET)2Cuz2(CN);3
ITZRURT VEIXER EFAWMRE BLX-F
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L. A U7z VIEPFELRNWI & EFELRWERDBE LTz, 5K CTiOMEA AL, Kice—2
EH O Enirnioic, 5K LAN CRGE LCRMRE D EMRIE T 6 b 2 &b, 5K BLFICBIT 2K
B 72 AR DR RE S Tz
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Synthesis of Fe:.«Tii1++Os Solid Solution Thin Films by Pulsed Laser Deposition
and Their Magnetic Properties
Tabata/Matsui/Seki Lab, Department of Electrical Engineering and Information Systems,
Graduate School of Engineering
Haining Li (M1), Hiroyasu Yamahara, Munetoshi Seki, Hitoshi Tabata

Iron titanium oxide (Fe,TiOs, pseudobrookite) with orthorhombic structure have been well investigated and its solid
solution (Fe».,Ti1+,Os; FTO) thin films are potential candidates for magnetic semiconductor materials in spintronics. Herein,
we offer a report on the successful fabrication of a series of FTO (0 <x <0.7) films grown on SrTiO3 (100) substrates by
pulsed laser deposition. The single phase with crystal orientation of (230) is revealed in XRD patterns and the changing
proportions of Fe3* and Fe?" ions are confirmed and calculated by curve fittings on Fe 2ps» peaks in X-ray photoelectron
spectroscopy (XPS). The indirect bandgap energy of insulator Fe,TiOs is obtained to be about 2.1 eV. The measurements
of Seebeck effect and electrical resistivity show that metallic Fe; 7Tii30s, semiconducting Fe;sTi;sOs5 and insulating
Fei3Ti1 705 were all n-type oxides. The films with higher Ti content x exhibit significant room-temperature ferromagnetic
properties, which is closely related to the different ratios of Fe?*, Fe3* and Ti*'. It is worth noting that Fe; sTi; sOs and
Fei3Ti1 705 films not only show promising thermoelectric properties with giant Seebeck coefficients, but also own
ferromagnetic behaviors above room temperature (400 K). The results of this research possibly lay a solid foundation for

future cost-effective spintronics applications of FTO films.
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Giant magneto—optical responses in magnetic Weyl semimetal Co3Sn,S,
TZRAMRHYPEIZELEENRE ANEX
RBEE. MEEX, BRAFEF. EFBR X, BEHE., #4FX, FEH. LHEXER. V. Kocsis.
&ZEth, AOR_EB. SEE. BRRET. FHH. FHRAR. +BiFH. SiEEAR

The search for the topological materials has been rapidly developed in recent years. In particular, the discovery of the Weyl

semimetal (WSM), which has a pair of the Wey points (WPs) with intense Berry curvature, is the important advance in this

field. While the WPs in this novel class of materials potentially exhibit various 1500£—|— 1500

giant/functional electromagnetic phenomena [1], the direct evidence is still lacking. In  —~ [\ 100

this presentation, we will report the magneto-optical study on the recently discovered T‘E’ 1000

magnetic WSM Co3Sn,S; with the giant anomalous Hall effect (AHE) [2,3]. The % 500

magneto-optical Faraday/Kerr effect and first-principles calculations reveal that the :;

optical Hall conductivity spectra are dominated by the interband transition upon the 0

nodal ring structures and the WPs (Fig. 1), which demonstrates that those electronic 00 02 04 06 08 10

.. . e . E V
structures play the decisive roles for the giant intrinsic AHE. The magneto-optical HeTgy.(ex)

Fig.l: Giant optical Hall

signals are also exceptionally large compared with the conventional ferromagnetic L
conductivity in Co3SnzS».

metals, which exemplifies the intriguing functionality of the WSM.

[1] N.P. Armitage, et al., Rev. Mod. Phys. 90, 015001 (2018). [2] E. Liu, et al., Nat. Phys. 14, 1125 (2018). [3] Y. Okamura
et al., Nat. Commun. 11, 4619 (2020).
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Novel Approach Towards Luminescent Ratiometric Thermometry Based on the Re-
Absorption Effect of Ho(IIT) Molecular Nanomagnets

Solid State Physical Chemistry Lab, Department of Chemistry, Graduate School of Science
Junhao Wangq, Jakub J. Zakrzewski, Mikolaj Zychowicz, Koji Nakabayashi,
Szymon Choazy, and Shin-ichi Ohkoshi

111 _,“ 4-pyridone

of trivalent lanthanide ions (Ln'™), molecular materials based on Ln™ can often exhibit

Thanks to the large single-ion magnetic anisotropies and well-structured f electronic levels \
functionalities of the single-molecule magnets (SMMs) and luminescent ratiometric
thermometry. In this work, we explored these two functionalities in a series of CN-bridged

d-f dinuclear molecules, {[Ho™(4-pyridone)s(H,0),][M™(CN)]} -xH.0 (M = Co, 1; Rh, 2;

Co1/Rh1/ir1

Ir, 3) and their respective magnetically diluted samples 1@Y-3@Y. By ac magnetic
characterization, the zero-field SMM behaviors for Ho'"' center were observed in all samples. )
Photoluminescence study on 1@Y-3@Y revealed broad emission band from 4-pyridone Fig 1. Structure of 1-3

ligand, dented by a series of highly thermal-dependent re-absorption lines of the Ho"" f-f electronic transitions, giving rise to

highly sensitive ratiometric thermometric calibration curves, which is a novel design approach towards optical thermometer.

[1] J. Wang, S. Chorazy, S. Ohkoshi et al., J. Am. Chem. Soc., 142, 3970-3979 (2020).
[2] J. Wang, S. Chorazy, S. Ohkoshi et al., Chem. Sci., 12, 730741 (2021).
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Photo-excited nonequilibrium state of a high-temperature superconductor YBa>CuzO,
HAEA [RKXEB RXEREC
R EXA Bl FEA =R X5 BE #HF8E BF ®AC

A, SRR b E RS SR YBa,CusO(YBCONZH RN/ VAR R 15 pm) & U L CTH iR R 7 + /o & 3k
DL 95 & | B EEEBIRE T, UL - CF T~/ (THz) BB O ¢ il PARE L DR ES oa(0) 258 IR HE R
DEET MBS I, YA B8 LIRS NT[1,2], LU, [AEED  0x(w) DB PE 7288 KOS AR UL AL I
FoTHRIEI, FaEIRREIC BT D UERL - & T DREIR N EIRSND7Z2E[3], YBCO (28T el IR REFH 0 g R
IRTEEES TR, 2T TR 1L, BIRERF OB A ORER] 73 fif6E TRIE W Rk y 7 ZAE—R 4]0V
T 7V T TR HGIPR)[S] WV S T BB E R OE M ISR 3% THz FERIE RN E & VT b
£ o) DB IER I R ORI Z R 3 52L& BIRLT,

RIER—7 YBCO \ZH L CGEARISEAR 7 THz K7 v—7 03 624758 T UL F Tl icd~C THz &
B ORSRIZEND JPR DJEEENL YR TR, SPERRRE DB BRI DMEESN LD oTe, — . Te
YL ETE T4 7 LG O SEATHIIE [1,2] THFHE BB L AFRSIL TOD ox(w) DI ERI 7RG RABIRIL T2, G
TIXZDOFEFHLE DOIBIENL 02(0)DHERDORLIFIZOUVWNT, SENE % O THz FERE AR E LA by T 5.
[1] W. Hu et al., Nat. Mat. 13, 705 (2014) [2] S. Kaiser ef al., Phys. Rev. B 89, 184516 (2014)

[3] S. J. Zhang et al., Phys. Rev. X, 10, 011056 (2020) [4] K. Katsumi ef al., Phys. Rev. Lett. 120, 117001 (2018)
[5] S. Rajasekaran et al., Science 359, 575 (2018)
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Gate-controlled two-dimensional carrier transport at the FeQ,/SrTiQOs interface
Department of Electrical Engineering and Information Systems, Tanaka-Ohya Group
Theodorus Jonathan Wijaya, Le Duc Anh, Shingo Kaneta-Takada,
Masaaki Tanaka, and Shinobu Ohya

The recently found two-dimensional (2D) hole gas (2DHG), which has an ultrahigh mobility up
to 24,000 cm?/Vs at 2.0 K, and 2D electron gas (2DEG) formed at the FeO,/SrTiO; (STO)

interface are expected to provide a new platform for oxide-based electronics [1]. Here, using a L

back-gate configuration [Fig. 1], we demonstrate for the first time a gate control of the carrier Ve 2DHG
type and mobility of the 2D carrier gas at this interface. The samples were formed by depositing SrTiO,
Al (1.0 nm)/Fe (0.75 — 4.0 A) on STO (001) substrates using molecular beam epitaxy. For all the L Al back gate

samples, the carrier type was transformed from n-type to p-type with increasing gate voltage Fig. 1: Schematic cross-
b threshold val hich vari les. Thi ¢ licated band struct sectional structure of the
above a threshold value, which varies among samples. This suggests a complicated band structure 5 /Fe0,/STO samples
of this 2D system. Furthermore, at low temperatures (~3.5 K), these devices exhibit excellent with Al back gate and
transistor features with subthreshold swing values of ~30 mV/dec and on-off ratios of ~103. These contact pads.
results provide insights into the formation mechanism of the 2DHG at the FeO,/STO interface, as well as highlight the

possibility of high-performance field-effect transistors based on the 2D carrier gas on STO substrates.

[1] L.D.Anh et al., Adv. Mater. 32, 1906003 (2020).
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(Bi,Sb)>Tes,/HBARENR PdTe, WA 51, FEFESCERIE I EHAT o7, &
TR L DO FIEFA R ME LI TEIR I OFIIN T I L EAHEHT R D KREXESNRERD (R(H) # R(-D) BIR THY TR I XD
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[1] L. Fuand C. L. Kane, PRL 100, 096407 (2008) [2] S. Hoshino et al., PRB 98, 054510 (2018)
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Acyclic, Linear Oligo-meta-phenylenes as Multipotent Base Materials for Highly
Efficient Single-layer Organic Light-emitting Devices

BRRUIRE - LFER-RBHAR=E
ORM#E -FHIAX - MERE - RME ERRRA-LAT -BF#-HBE2

HiBRERR DA REFE LT /A A (OLED) 1%, —f%A972% )8 OLED kb3, _
i HLAC 7S AR ITRE Clo BRI AR . AR Tl BEIC effictency (%)

2
OLED JEffEbHFHEL CHEET 5 L2 SLIILTL S SMe—cyclo—meta—phenylen +bsa§v‘iél'?r}f,”a' pommaen
(5Me-[5]CMP) DERIRMEEZ SLIRMEIEL L7 Linear [S]oligo-meta-phenylen anode P¥)s +20-30%
([SILOMP) % %at-&RkL, HJE OLED FEHE L CoRE &S A BRI 27 ® O ®
fT572[1]. [SILOMP 1-3 DAEERE TV, ZREIEL :iof@)% OLED % {Fl e O 20.1% U, U 7.9%
7o, TORER, 1 ZHV=H)E OLED (2T, Hin EIRISED/MMR & 7% e e cf. e
#(EQE) 20.1%& FEH L=, EABENfEOERBE () 2HELTZEA Me CyMe
FEICHIEAR % CTOBEHE L (Yodaopelnea) 25, 12 AT/ SAZADHT e 3 e Me Me
F 0 LgoTNDIEN ol THRLBLFENAITIM L EALB B (;1329 W 5,\‘;/'; ) SML?[-;]"@MP

Sl S RIS - LARIE ST

[1] A. Yoshii, Y. Onaka, K. Ikemoto, T. Izumi, S. Sato, H. Kita, H. Taka, H. Isobe, Chem. Asian J. 15, 2181 (2020).
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Nonlinear transport in 2D Rashba superconductor SrTiO3;
ITERHAHYEIFER SEHRE", UCSB? E#/f CEMS?,
Central Research Institute of Electric Power Industry?, it X&HF
Yuki Itahashi', Toshiya Ideue', Yu Saito'?, Sunao Shimizu3*, Takumi Ouchi®,
Tsutomu Nojima®, Yoshihiro lwasa'-?

Polar conductors with Rashba-type spin-orbit coupling is a potential material platform for exotic quantum transport and
spintronic functionalities [1,2]. One of their inherent properties is the nonreciprocal transport, where the magnetoresistance
becomes inequivalent between the rightward and leftward current directions, due to
breaking of both spatial inversion and time reversal symmetries. Such a rectification g L
effect reflecting polar symmetry has been studied at the interface or bulk polar
semiconductor [3,4]. Here we have reported nonreciprocal transport in polar
superconductivity achieved in gated SrTiO3;. We found the gigantic enhancement in the
nonlinear resistance in the amplitude and phase fluctuation regions [5]. Also, we discuss

possible origins of nonreciprocity in the 2D Rashba superconductor, such as

paraconductivity with a parity mixing in the Cooper pairs and rectified vortex motions. R 1 AR R ROEER

[1]1E. Lesne et al., Nat. Mater. 15, 1261-1266 (2016). [2] R. Ohshima et al., Nat. Mater. 16, 609-614 (2017).
[3] P. He et al., Phys. Rev. Lett. 120,266802 (2018). [4] T. Ideue et al., Nat. Phys. 13, 578-584 (2017).
[51Y. M. Itahashi et al., Sci. Adv. 6, eaay9120 (2020).
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Control of Magnetic properties of spinel ferrite thin film towards their application in magnonics
THRABRE-BRAREN -HAGRE
ER#&, Sarker Md Shamim, LLU[R3AE, BARE, HM{

Spin-wave (SW)-based devices have been envisioned to require much less energy to operate than their electronics
counterparts due to negligible Joule heating. As a critical parameter of magnetic materials, low Gilbert damping is required
for the efficient propagation and modulation of the spin wave. With low damping
constant, the spin wave can be propagated in nanoscale devices without the flow of A0
charge for long distance [1]. Here we focused on the spinel-type y-Fe,O3 and MgFe,O4 .
as the candidate materials. They have good lattice matching with other crystal systems, o8fs GRERR B ES
in contrast to the conventional garnet-type ferrites which have been intensively
investigated as a candidate for SW applications.

Thin films were synthesized on single-crystal substrates of MgAL,O4 (100) by
pulsed laser deposition from a polycrystalline target of stoichiometric y-Fe,O3; or 22
MgFe O4. The oxygen pressure and growth temperature were maintained at 1 Pa )
600~800°C, respectively. Structural characterization by x-ray diffraction (XRD) reveals ) e
that both epitaxial spinel-type y-FeoO; and MgFe,O4 films attain coherent epitaxial A ]
growth. The y-Fe;Os3 film with thickness of ~50 nm shows soft magnetism with weak TIK)
spin-orbit coupling, with low coercive field of about 60 Oe. And it also shows Figure 1. Temperature dependence of the
ferromagnetic behaviors at room temperature as shown in Fig. 1. The Gilbert damping magnetization for the y-Fe,O; film. Inset
constant was determined as ~0.03 by the measurement of electron spin resonance. [2] ~ shows M-H loop of the y-Fe203 film.

M(emu)

[1]JA. Hoffmann and S. D. Bader, Phys. Rev. Appl., vol. 4, no. 4, p. 047001, Oct. 2015, doi: 10.1103/PhysRevApplied.4.047001.
[2]A. Layadi, AIP Adv., vol. 5, no. 5, p. 057113, May 2015, doi: 10.1063/1.4920940.

P-16
Pb F—7 SrRuO; BEIZH T 5t LR EAR— LR DHEES

Evolution of ferromagnetism and anomalous Hall effect in Pb doped SrRuQ3 thin films
TRZRARE-DEIZER-)IIHHRE
5B R, BRE B, G HE

SrRuO; 1 160 K ORI A R 0@ BEFR iR CThHY | 4 A MZ Ca®’, Ba>' %
N —7" 552 L TR D EALTDZENFHITND[ 1], & DERREIREE DA
{LITRE T DIRFER RuOs DEAITIBIRL TWDEZEZ LN T WD, — 7, A4
PN S E Ba? OICH D PO AR —7 5k BN — 75K CHilENE L7225 Ba?t
R =7 DA LIZ R0 AR 60%K —7 ORHIIE LTI E0 v r SiE
FlZ Lo THIESTOD[2], ABFFETIE, Sri.PbRuOs Hifk St A ERLL . £ D . - =
SRR 30 L OSSR IE REE | FRIC IR R — VB RO LA R L7, Temperature (K)

HERPLOIR R AF DX o 7 e R R — VR RO ATV o A) b kg iR 1 Sri..Pb,RuO; (0 < x < 0.63)
TS 2 RUREY | RIS 13 L 7 TR, SRBEMARI 3 S L 2 S LRI U<H x = 0.6 - DERFAR—/LADIRFERFME,
THERTDHILN Dol K 1 DERER—IVADIREREMEDND, Pb F—TF 2D &N =7 LI 6 BER—L 2R
1% STRuO; &R UL F 5 SHR M E TVDDITHKIL, Pb ZXBICR—F J 555 5 IR R T DM i -oT,

3.
Opane/ Oy (10°7)
S
O 00 O A N O N A O
[~ - L e § 6

o

[1] J.-G.Cheng et al., PNAS 110, 33 (2013).
[2] J.-G.Cheng et al., PRB 81, 134412 (2010).
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Magnetic properties of high Rh substituted epsilon iron oxide
Solid State Physical Chemistry Laboratory, Department of Chemistry, School of Science

Seiya Tsukamoto, Asuka Namai, Marie Yoshikiyo, Shin-ichi Ohkoshi

Epsilon iron oxide (e-Fe»>03) is one of the Fe,O3 phases (Figure 1), which
is stable in nanometer-size region. In 2004, our group firstly obtained
single phase e-Fe>O3 and reported that it has a large coercive field (Hc) over
20 kOe in nanometer-size region[1]. This H. value is largest value among
the metal oxides. Our group also reported rhodium substituted e-Fe,O3 and

it has larger coercive field value 28.1 kOe with &-Rho.19Fe; 8103[2].

In this study, the synthesis of Rh substituted e-Fe,O3 was investigated
by using sol-gel method using ferrihydrooxide nanoparticle as a starting
material to investigate high Rh substitution. The X-ray diffraction (XRD)
pattern and elemental analysis indicated that the sample contains e-Rh.Fe>..O3 (~60%) and the x value was estimated to be x
= 0.27. The magnetic hysteresis of Rho27Fe;1.7303 at 300 K measured by superconducting quantum interference device

(SQUID) shows that magnetic hysteresis loop did not close up to 70 kOe, which indicates the large magnetic anisotropy.

[1] J.Jin, S. Ohkoshi, and K. Hashimoto, Adv. Mater., 16, 48 (2004).
[2] A.Namai et al., J. Mater. Chem. C, 1, 5200 (2013).
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Terahertz spectroscopy of MIR-pumped stripe-ordered cuprate superconductor
La1.6xNdo.4SrxCuO4

ABZRPRE-WEFER-EEMRE | BELH-BEFAERMBIRHM, CBERHERREY 22—
R BASE AR

AShimano Group, Department of Physics, BAIST, ¢Cryogenic Research Center

BEH FEA BR EXA Dongjoon Song®, ki ¥ B BF EAC

Morihiko Nishida®, Kota Katsumi?, Dongjoon SongB, Hiroshi Eisaki®, Ryo Shimano” €

SRR BARENR IS A DML BB « AL B I 7R E S e B BB L OB A - A B
HIENEBE LIRS TS, 72N TH, Bl EAL U DS FTHANTA T RIFITBEELH A THIENMLNTEY ., &
B72E NN Z CANTA T RRF 2+ 5 SRR IR L S EH 552 L0 BLIS QB[] £, EREOHR
SN E ST DL EFERBREE RET DT TV RART VR 52 E0NHEIN TS [2], —FF
TANIAT R B RO I DB I OO TUIH TR TR T, AN A TR LBIRE O 4 B O
FRIZIANT CZD WA BN T DU ENRH D, 2 TR TIIAN AT RIFHRICB TR T T T~y T a—T7
BEEAT T, AFEER TITZOFEMEZRE L, KFFEIRIE, B - AC AN AT DX AFTITAZDONTifim T Do

[1] Z. Guguchia et al., Phys. Rev. Lett. 125, 097005 (2020).
[2] D. Fausti et al., Science 331, 189-191 (2011).
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Large Anomalous Hall effect in the chiral-lattice antiferromagnet

AL A BRAWIERE, "AEC, HiLALH®,
Bk OPECF, E#f CEMSF, EZRAL Y ©

BAERA BAEEA hRSHC WHHC BAEN A REBC HAEAC, MAEC, FILTRE,
H—- B -RAz B, BEREEAF, HBINAE 5, +R5742 A°C, HEFAR A, EE—BA

BEske, LA — /L2 FLIRBENE o CRAEIC BT CHU SR — L L TRIBIL TV e, LU BIETHE, W
POTET-O B IS BRI 2R T D AR CIRIR LT E B W2 B — LV RLAEEL , BRALA #7720
SOBREPEIRIZ I W TH B R B E R — VR BL T 52N ML TND, BARRIZIL, Mn3Sn[2)728 RS TE
D, MREY =l TR ST AL ) —RICHR L TZ B R 2R BI R B DIFAE AR
SNTUVB, ZOLIRMEREE, E KRR A — VR L OF L B THERE i /t\’ ~
T D EFH T TR 7 — LEL TR B ZED TS, ° '|\""4'

AT XIARRBMIERIH AL, EXRREF—AORETTEE po o <%
HERL P BELEBRDO O RZE TSI LA g=(0.5,0.5,0) ThHHZ LA AL
=D CIVE T 5. iz, BB RA M VT T 5,

[1T N. Nagaosa et al., Reviews of modern physics 82, 1539 (2010).
[2] S. Nakatsuji et al., Nature 527, 212-215 (2015).
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Observation of magnetoresistance in Fe/MgQO/a-Ge/MgO/ Fe vertical spin valve
devices

T#RHPRE EIRIFER B -KXHFRE
EFHIF. AT, HpHH, XX

AU IR=I AT, ERO L 7= A THWOI TEIZE T OB
TR EBF RO TWDLIAE )2 WD ZEIZED, AL MOSFET[1]%1%
UHET DT EREMEZ A L2 T NAADFEEZ BIEL TV 5, AL
MOSFET I3, O E IS L TF v RV REFHSTHIENE S THHTEN
O, WA PIMR) L2 LD ZEARENTZ[2], Ll MR AL
MOSFET ZAAk T 2 ~7 uffidz FHL I DM B RIFFEF I RO TS, K G T P T
BFZ2IC 50 Tl MO (001) LI B2 L 7= Co (20 nm)/ Fe (20 nm)/ MgO (2 nm)/ o4 ;a'zneu:?em (‘i‘é) 04
amorphous(a)-Ge (1 nm)/ MgO (2 nm)/ Fe (100 nm) #1572 AV THRERIAE R
NTFETEERL, 37K T LI%ERED MR ABHT 5L LTz, agnetie fold 17 s Capplicd in

plane along the [100] direction,
[1] S. Sugahara and M. Tanaka, Appl. Phys. Lett. 84,2307 (2004). which is the easy magnetization

[2] T. Kanaki et al., Appl. Phys. Lett. 107, 242401 (2015). axis of the Fe layers.

Magnetoresistance (%)
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Large magneto-optical effect on chiral antiferromagnet CoNb3Se
TRRARFYEIFER A, IHEF CEMSE, mRARFEAL YD ©
HEX A BHREXA h—2-M422 B BE— A, + 25 ABC. BRI A

B ARV RIIERG DS EERGE 2 R 2T AR TH B L ELZLNTE =, L LIEHE, BRI
IR EAEF R TH 3 ORHEEARIC B TRE R BE S —ARBIFERINVFEHZED TS, ZoRE
Bl EZBDHN /) val) =T A V% RO KRR MnsSn ©H % [1], TETIEE ST, A VY BKFE
fT7afliE % & 2 BOEHEA RuO, T | MOt ic sk L CBE S —ASRE2 RS e R I n~z2], L
HLINFE T, TN DOKBRIHIARIC BT 2 Bd s — VRN v FREE ISR T 2 N BRI X > Chl &
B INT»DE D DhDHPEERGEL 251X 7m0 5 72,

AT, KERBER-AVGRERTAE Y 2 ) =7 KA CoNbsSs 125 1F 2 (KT 4 F —FHIKD
RN R DI % 1T o720 CoNbsSeldH 4 7 NV Ififiiii&E 2 Fi b, NV FEHRICK D 7 2 v I L _AfHET
D Berry MiIHERRER—AVPREZF|IER T I NT»E[3], SRIE S N IRIEE T OBEEIET: A — bz 2
RZPMUIF 10K Tld Imrad 22 2 KRESICh o7z, AR TRISICHF—IVRERER7 FLEREHFL, &
W —AZRICH G T 2B 2R L -,

[1] S. Nakatsuji et al., Nature 527, 212 (2015). [2] Z. Feng et al., arXiv:2002.08712 (2021). [3] N. J. Ghimire ef al., Nat.
Commun. 9, 3280 (2018).
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Room-Temperature Antiferroelectricity in Multiferroic Hexagonal Rare-earth Ferrites
BFZHARFMEPEREFLFHRE
Jun Kasahara
Multiferroic materials, which exhibit both magnetic and electric orders, have been intensively explored due to their
extraordinary properties and a wide range of applications. Among various multiferroic materials, hexagonal rare-earth

manganites and ferrites (4-RMnO; and /#-RFeOs, respectively) are promising because of their high ferroelectric (FE) ordering

temperatures (> 800 K) and intimate coupling between magnetic and FE domains [1]. The 10

)

FE properties can be modulated by changing the ionic size of R. For example, when Ris ~ ©

relatively large, #--RMnO; shows antiferroelectric (AFE) properties. However, to date, the

P (nC/cm

AFE phase of #-RMn(Fe)O; has been observed only in a narrow temperature range (60—

160 K), which restricts magnetoelectric applications. In this study, I successfully

=
, O o o o

expanded the temperature range of AFE phase (10-300 K) by preparing #-DyFeOs; (A- 1.0 0.0 1.0

DFO) films with a low c/a ratio through epitaxial stabilization. In addition, I found weak E (MV/cm)

Figure 1. P-E (a) curve of the A-
DFO film measured at 300 K and 5

MC versus magnetic field (H) curve. kHz

ferromagnetism and unusual magnetocapacitance (MC) behaviors such as an M-shaped

[1] H. Das et. al., Nat. Commun. 5, 2998 (2014)
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BC-NMR study of superconductivity in a doped spin liquid candidate
TZZMAHUPEIZFER, BEXFEFHRYEFH A
EWEX. LBE#E. B/, #OM= A, EFHA—T

AT EITTHS ETgeoBre (B F x BB 20eAHe [ ol sy
BURE K TiD, « -HgBr 1XHRIE LZ8E O 7 I O L0 T
YT KRBT BEBL TS, FRIEE R CIIBMO7 R Th o, AL » oo,
L EERURTEAE S M0 Ch0 , ORI, 5 BIE CORSIT  § ool axHgBI () ]
BRIV AE R B LTS, . BT SRR Th 3 L
0 RIR CEIREIT D (Te~4K), LLEDS k -HgBr (X T AL ARIK 12+ § 10! L W xCugon), ]
VT R—Er TSR, SRETHDROA T, TOBRAETF AER E § pofmrres
fE, BUREOME ISR ERBL A FEONS, AR CIEMHIRT n— 005 i
ThH NMR ICED, - AL ARIEORH - BRI OB OFE 1071} Resistivity 4 T
W2 AHZEE BIELT-EBREToT-, ALURALRLERMZOHEIZEY, D oelz /
XX o NWTAL ) —REHTHAE L L 7Ly NBIRE ThHZL, @AL' - T
D) BITRAEF LB IC AL ARIROBOLHRIET D2 L0 2 BASHIDNL T T T s T T T o

1z

S 3 SIF LY DA s
Teolz, RETITFENEERIT LT ETHD, FIG.1. x -HgBr AL {67

[1] H. Oike, ef al., Nat. Commun. 8, 756 (2017). SARPLOUR FEARAFIE1],

P-24
Pb(Bi,Sb)x(Te,Se)s FARO S HILEBRED S L ERERAE

Fabrication and electrical resistivity measurements of Pb(Bi,Sb)(Te,Se)s topological
insulators
TEZRBRBITIZILIERER M2
AR F—. BB s, X /L. &Il £=—

bR T Y AVHERIR(TY) X, FFRAB A VEELRFD, REICACVRBL 727 4 7 7R 2 FE L T
%, L2 LRk R E O B H 13 (Bi,Sb)a(Te,Se,S):(BSTSH) 72 &, TID 5 5 T —ED RIS T W B[1], TI
DR AERACEZ BRI T 272010, NV 27 XX ) TEERL AL 270G L2 R X223 2 L S EERGEE
o T\Wb, KfFETIITIOHF THBSTSHRICIEHIT %517 N F ¥ % v 7% FFOPb(Bi,Sb)a(Te,Se)a & X R & L,
SO FMENIC X 250 7 F o U THIHI & Ser FHHFENCT X 25V 73y FF v v THIRD2D DI D> b -3V 7 fffifsk
HrmEses 2 2HME Lz[2-4], (AASbIHx, (1A A Sesr#y)=(0.80, 0.10),(0.80, 0.20),(0.82, 0.30) & 7&
2X9FRAZHEL, 7)) v V= vk THRREERZ{T > 72, EPMAIC X 2 #HKEH & B KXRDHIE i X 2 H D[R
JE % fT 3 Pb(Bi1,Sby)a(Ter,Se, ) AR FEIK 2> £ 2x1%x0.2 mm3FEE O FR 28] b L. PPMS#% F\»T2~300 K TEAL
HHUAE, 2KTHR—VHIE 21T o 720 % DGR, WTFNOHIARFK DfE 2 5 b BEIEP TR O EFEKIFE DS
BRI RIR2 AR TR 2152 C LICHEI L2288, BN AIRZ V2R T b O L HRIRN 73R 2 v 2R
THOREFEL Tz, T/, nBoRE L pHORAR A ILFEL TED, N7 X v ) TEEORE I 2K L
ICH7 o Tz, % 2T, ERABEPEROREMKAEHBIAIIR 2 2R3 3 ) 27 — Vilklo & J Ry Ic N
2 Mg IR 215 2 72 © . FIB-SEM% F VW T20x10x 10 umBEfED~ 4 7 o 27 — ikl 28 L, 2~
300 KCELSIESHIE 2172 720 (x, »)=(0.82,030)D I V) 27 — LKA o W L7z~ A 7 v 27 —ilkla b
2Kmﬁg5ﬂ»7ﬁﬁ%ﬁwfn@iDx7>w%WMnKmxwéﬂw7ﬁﬁ$%LE5%@ﬁ%%hto#
fxREF RS,

[17 S. K. Kushwaha et al., Nat. Commun. 7, 11456 (2016). [2] Y. Hattori et al., Phys. Rev. Mater. 1, 074201 (2017).
[3] Y. Hattori et al., Sci. Rep. 10, 7957 (2020). [4] I. A. Shvets et al., Phys. Rev. B 96, 235124 (2017).
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Octacyanidometalate-based magnet constructed of 4,4’-dipyridyl disulfide and cyanide
ligands

BRRVRE LFER MELFEHRRE (KBEHIRE)

B BX, ##H , I RAE, Hx /X, Kt ®RA

Cyanido-bridged metal assemblies enable us to achieve various attractive functionalities
such as photo-magnetism by the incorporation of organic ligands.'"! It is commonly known

that the introduction of large-size ligands depresses the effective magnetic interaction

between metal centers and lowers the dimensionality of the coordination framework, leading

to a decrease in Curie temperature. 4,4’-dipyridyl disulfide (DPDS) is one such interesting

bridging ligands because it not only shows structural flexibility but also various types of

disulfide bond cleavages by photo, redox, and electrochemical reactions and so on. In this
presentation, we report the crystal structure and the magnetic properties of bimetal assembly
[Mn"(DPDS),]2[Nb(CN)s]-6H,O (MnNb). Single crystal X-ray structural analysis at 90 K (using liquid N») revealed that
Mn"-Nb" and Mn"-Mn" are bridged by cyanide ligands and DPDS, respectively, resulting in the three-dimensional network

(Fig 1). Magnetic measurements (using liquid He) show that MnNb is a ferrimagnet with a critical temperature (7¢) of 48 K.

[1] S. Ohkoshi, S. Takano, K. Imoto, M. Yoshikiyo, A. Namai, H. Tokoro. Nature Photonics, 2014, 8, 65.

P-26
T AVYIEA #8I2&5 3R-Ta xSe Bff EERMEDIE HFA4F 49X

Nonequilibrium dynamics of charge-density-wave phase of 3R-Ta+xSe; induced by
terahertz-wave excitation

"BRx B M PEFEX BHW E. 2IPX B B WEIFER SEW E.

SHEF CEMS. ¢ REFH +o4— B AR

Dept. Phys., 2Dept. Appl. Phys. *RIKEN CEMS, “Cryogenic Research Center

THE I EEBX— I REFH 2. BA B2 AFER L SEVEX. B
Naotaka Yoshikawa, Hiroki Suganuma, Hideki Matsuoka, Yuki Tanaka, Masaki Nakano,
Yoshihiro lwasa, Ryo Shimano

TR IEOFEMT « ALV LI 7 & DIEAR D IAF T 2 R OSERIEIRRRIC B W TR, BEA BRI O & 2tk
RSOV I RRFFAH DR 722 & BURIRVE RN E A STV D[], ABFFETIE, ST A & g
FZRT VIROBERB SR Y A J1/v3 7 F A F 3R-TarnSe, Wil D BT FERARICOW T, R 30 —fhif 1275
HLTEIBET 7~V IS & 2 IEERRIE D & A J- X 7 A&l T, T ORER, B R & fiE L
7 & / AARB B L, R EEEIIET v v TRERENLD Z e 2 A Lz, Bl SR E A~
MDYy THEEITEREEICIIBIN R WD T T~V EREIC K > TRATHE~NER L2 L E X b D,

[1T L. Stojchevska et al., Science 344, 177 (2014).

13



pP-27
2 3t BCS-BEC VORF—/\—IZHITHBEFRIRNRE

Vortex matter in two dimensional BCS-BEC crossover
IERURE-PEIFER-EFHILINAZ IR 22—
Max Heyl, H]llf8a, IRIEEE, SEEE

BCS(Bardeen-Cooper-Schrieffer)& BEC(Bose-Einstein Condensation)ld, 267 = /L JRL 152 D & F-EEEIRRED 2 D D
[BCHD, ZNHD 2 SOMIRIIARIERE CIIe MG DR AL E 2 BN TEY | ER=EZTIIAHIE %) BEC
Mo, BIRED BCS MHIBRAF— =27 7 0—F FT 5 HIEROILTND, EBIRER T, 5l FeSe [1]° A AR
777y RURENFE LI, ZOBGOBMEN I HE IR TWB IO -Bb s,

IR 21T, Li A 2L —ar U@k E (b L ZINCL IS LT, Li 8% 30%0°5 0.4%F T 2 B kst
HZEITREI L . RSO v ) THEIRE LB T DL BIL ., b RS e G TR v 72 8 - I E R E
FTHEEHLIT, KRN 2 T BCS-BEC /R AF —/\—%7R T R ThHHIELZH BN LIZ[3], ZINCUIIS J5 b R O HifliZa
PR TZIUK XV T E N — 7 L TERLND DX v TR T, BCS-BEC /A4 — —BRDET /VHE
(272025 % Th D, AL TIL, 7RAA —/N—FHIR COMRDIRDBENEZ T2 D THET D,

[1]S. Kasahara et al., Proc. Natl. Acad. Sci. U. S. A. 111, 16309 (2014).
[2] Y. Cao et al., Nature 556, 43 (2018).
[3] Y. Nakagawa et al., arXiv:2012.05707.

P-28

Epitaxial strain dependence of the magnetic anisotropy of n-type ferromagnetic
semiconductor (In,Fe)Sb studied by ferromagnetic resonance measurements

Dept. of EEIS, Univ. of Tokyo, 2IEl, Univ. of Tokyo, SPRESTO, JST, #CSRN, Univ. of Tokyo
Akhil Pillai', Shobhit Goel', Le Duc Anh'23 and Masaaki Tanaka'#

This work presents the first observation of ferromagnetic resonance (FMR)
signal in the n-type ferromagnetic semiconductor (Ini,Fex)Sb (x =15%) [1] at (a
room temperature and its dependence of magnetic anisotropy (MA) on epitaxial ‘

. . . . . . AlAs 10 nm
strain by FMR measurements. Epitaxial strain ranging from compressive (AlSb
s.1. Gaas (001) |

buffer) to tensile strain (InSb buffer) can be induced in (In,Fe)Sb by growing

| (o [110)

90 -45 0 45 90

(b) 0y, (degrees)
on different buffers. This study shows the change in sign of magneto-crystalline :g g9 Oy 0° 300K
component(K;) of MA from positive (perpendicular magnetization) to negative g § én ‘ /
(in-plane magnetization) on changing the strain from compressive to tensile. In g ’§ Sample8 flof \/
all the samples, shape anisotropy (Ksh) is negative in sign and larger than K. E1ooMa gr?e%c 20 (m‘}r%b §106Magé;16eo;ic‘ Flse(')g(m T4)00

Thus, the effective magnetic anisotropy (Ker =Ksn +Ki) is always negative, and gy, 1 (a) Sample structure. Inset shows the definition

of O and magnetic field H used in measurements. (b)
FMR signals for (In,Fe)Sb/AISb (Sample A) (¢) FMR
behaviour observed is similar to that shown by (Ga,Fe)Sb [2]. signals for (In,Fe)Sb/InSb (Sample B). (d) FMR
resonant field p, Hr vs. H direction Ou in both
samples. Dots and curves denote experimental data and
fitting results, respectively.

we observe in-plane magnetic anisotropy (IMA) for all the samples. The

[1] N.T. Tu et. al Appl. Phys. Express 11, 063005 (2018)
[2] Goel, et al. Phys. Rev. B 99, 014431 (2019)
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(Pb1SniIn,Te FIRICHEITEHVINITA /D DTINIVY G K
Terahertz spectroscopy of soft phonon in (Pb1xSny)1.yInyTe thin film

TE2ZRHRE VEIZEHR SHBE)HRE
FHE BHEX SREKR, FEH, SiEE, IIGHES, +2iFi, SHBREBARER
WEOETBORD TR ED | LU CRBEROBEENESOFS o)
Do Bl ZIE, BT HFBIRD SITIO3 OV 7 ME—RRIEIZZORFERRERHCHY, 3 2T
S 20OV THERICRAICHES N TR, LnL BB LY 8
TRT 4 ) DIFRIEL AT IV AZDONTUE, KRR R G S i oERE -0 =——
BIRBIUTV I, ARFSE CILF > MR RO A R &k Th% SnTe L. B o S;wiwa; e

72w EIR ThD PbTe DIRALRIZHE H LT-, ZOR CTIX#FHEESCE R RGN

1: (Pbo.sSno2)oolno  Te FEED
EHEFRETHY, YT NI A/ DI AT VAT T u—F LR R EVZ D, FEBRAIL

ARWFZE CIEAEFRAR T 72(Pbo sSno2)oolng 1 Te FEFEIZIBWNTT T~ LY BB RART MV O BIGIRFM AT LTz, 7V
AZEMERNEE IV ERCREYS 630 kV/iem THIEZAT o7z, BIHIREDIE KIT ST, YT T4 /o OGRS 0.4
THz 75 0.8 THz (2 —R LT DIERIZ 2RI E OB I LTZ (X 1), Fo, ZOIERIEICE IR FRE) -7 /WiT

FERMFART XNV IMRTET V2 WLZETIR AN, 74 /RT3 Ve RAELDZ LTI LT,

T T T
—— 630 kV/cm
—— 500 kV/cm

420 kV/cm

— 310 kV/cm
— 190 kV/cm _|
— linear region

[1] X.Lietal, Science 364, 1079 (2019).
[2] L Katayama et al., Phys. Rev. Lett. 108, 097401 (2012).
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BA TINUVYEERERERYT FRTIVYT
A molecular bearing enabling terahertz rotational frequency in solid
HPERMRR - FEI-HHHRE
FIRR - -EBEA

53 O REESER T E O RS BIE T 5. R E RN S 7l A .
X OEROBEL SIC LD LT, Bx BRI E T X E 10 .
FTREREAS b B 7 0 BUSRASFE 2 LT B SR 22 AT IR i N
Eh—RoF ) Fa—T57, 4> 7v28-7 V=L N7 T— £, .
L(Coo) bM< BEL, WO 7 I — L v BEETT213GHz OF 0. ..'
HERE LT0 S D LB L [1] BA I ORE (57T Y 0% odamantane L
VU EWEER URRSE AT C & 7. AR TIRERM A TR D & 6 190290 27, 490 990

2 HREE ) A BB B0, EAMMNIEIRS T CehoBlyrn. B L TINVYERRT D5 T IS
311-U_ Y7 Ue=1Lr (3]C*C) [2] &, &<, /ISWVERRG T, THE~Z U ERWETRT U 70
REF LRI OWTHIET D, T H~ U & -dig ICHOWTIER 2H NMR HIEIC L 0 EESEE A RD 7= & = 5,
[3]C®C NERD T Z~ > & 2 -dis 1E 560 K T 1.05 THz D EIRNSY FEkalinz 425 2 L BN LN o7z,

[1] T. Matsuno, Y. Nakai, S. Sato, Y. Maniwa, H. Isobe. Nat. Commun. 9, 1907 (2019).
[2] K. Kogashi, T. Matsuno, S. Sato, H. Isobe. Angew. Chem. Int. Ed. 58, 7385-7389 (2019).
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NMR studies on organic semimetals with Dirac nodal line
RRARFRZREIZRAMRE-WEIZER-EHFEV, A BAXECEZE, B ERH
BRER, FARESR, ENME, Mx@XA B BRER 8, PMMEF A BFHE—F

FEdE H OB RIRR T e G IR HRVE B u LR E 2R B TR E B & Dirac 1R
LWV, ZOEFRITT— RO RV — WA R L, 32— OTE f(Dirac ) E0OV T, @ H O )8 - F-E8Ek Vo7
P A TR DN B E BOE T O R %A 7R 9, Dirac s B2 M CRURICIEZ R > TV DDA Dirac
nodal line Cé%, Dirac JADNEFANI A T HIE TIDITHHRM BB LIRSV TOD, ZDBEAfL e HET L
WVEIIRTEZITH DTN, Z A R4 8 [M(dmdt),] (M=Ni, Pt) 23 Dirac nodal line % 322 &M 8
AN PRSI TVD [1], ABFFETIL, [M(dmdt),] ¢ Dirac nodal line DFFEEFEERINTKEEL . SHIC, 224 E
NDFLOEZBR R L T D, BC EHAZLRS aEHIFR RS2 FIINL T NMR EBRZ1TV, AT LY 7 hEZARE
VARG FARFNERL T, (CAVEIFRI/ENRIRAL RIS IN 97 5) ZHIE LTz, mME D> 71 /(TyTIE, @i TliE 2 &Kot
Dirac & 1 RRIEDHEWE AGE CIXAE B2 IR D8 E L, BLEGAYIC IS 472 Dirac nodal line SR D/ R
ETJELIRN, EZAD, /(T TIXH IR R0 K) TR ZEL -7, ZAULE AL OFELE ORI KA RS 5,
BUTE, ZO 2 3 E#EY5 T C Dirac nodal line 237~ 9 R 572 Landau (A% & (2 K92 FTREME 2 ML T D,

[1] B. Zhou et al., Chem. Commun., 55, 3327(2019)
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High spin freezing temperature in Co>* substituted rare-earth iron garnet thin films
due to introduction of lattice defects

TRRAURE EXRIFER BME-2H -EAWRE FREES. IWRLAE, BHEAC

AU T GAFAL L DT UM DRALTTAN —ar ORFEABIC LY RRTAE % I
VHERIER LD Th D, ALV HRRIE TIIATU R — U VBB LT 5360 .
NHFFMIR R A R L BURROMEB L CEER SR TS, LLABS— ik E @
HITRAL L7 T ISUNTAL VIR T, 1350 10 KBRS OIS H 7o TIERIRLL - £340; 1
EOERISLEEND, AR TII TR BN TR FELZEATLIIECED, 2 | . @

T, DEEfbE BRI, £320 |

ABHIAE BUS IS T DA DI — Ry Mt R EL BTG Co*'L 2 .

FEWENE Ge* & LR EHALTZ LusFes sCo0.1Geo.1012 (LFCG) A Y3ALsO1(00 )M = 23% 1636 30 40 30 &0

Sp

(CHEREL 7=, %*ﬁk?ﬁﬂ%@%%j;zvyﬁi 2.1% CER AR 113 12 nm 23 eHE S5, Thickness (am)

t LT OIFEIETIE LFCG X EJ7 fbZE I, A4 RIFEEEOET O FEDIK Fick> . S
CTHARAIRD 52 & CRBMA B AER DL (LE LT T, OIBLSIIRSNG (T, ~ | o0 R a e i
JDINA, T 1A AR AR . D IZRER RS M) [1], —F . 1 DL EOBE TIE LFCG 13 ”

SET TR ARFIL B KBBIZRER R AA U D =0 TSN D Z LI KV IRBEG ORI E T, O @i b s #ifrsind
(H~E"?, & I THANLIE ) , AR EIMRIE o 2 — D@ s T D MPMS (25~ T, AL SRIB R D
HAT ISR Ty OBERKAFIEZ 1 1R, SO AL SR ELE, BUT 6 nm O E 7@k EREEE T
320-350 K. /5 35 nm O 7 e 418 fEI s UE Tl 350-360 K. IEE 50 nm D552k FFE A fEEES RN CIX 370-
380 K Z/RL7=, 2L, AR 2 2S5 2 L CRE S 2 HIA L . 1IE 7 DR RIS 5 2 & TAR Wi
EEMILEAD 35— )7 AE U HEIREL EIFONAZERNHLNE R oT,

[1] B W Morris et al., J. Phys. C: Solid State Phys. 19 1157 (1986)
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Growth of topological superconductor SryBi;Ses single crystals and annealing effect on
the superconducting transition
I RBIRE MEI EX A457A BRE
N S

MRBE L AERR A BiaSes (2% L, Cu, Sr, F72iE Nb Jil1-% Bi-Se FLLEJEHICA ¥ —HL—h g 58, BUREMENFEE
F5[1], F ABixSes (A = Cu, Sr, Nb) TEEINDIZOBZERIL, MRaY ) WBIRER THLHEB 2N TEY,
e R~ T 4 TRBAGHEIRRE AR BT HZ L TH DIV TV D[2], AAFFETIE, Sr A A& x D F70 2 Bk i #El Sr.BixSes
(x=0.16, 0.17, 0.18, 0.19) &L T7 7Ty 7 AETER L= (= FIRE 650°C) . HHI73EHIIIT DRI EE K
FEEZRE LIRS R B OBIREEE DMEE T DI ED MRS, TNENOEBIRE L, fdm T o Sr JF(rE
DEWVITHIRL TWHEB ZHID, £ZT St BAiOE)—{bEXDT20 | 5OV S GBS 8 I B = E5 L
560°CTT =— VIR EAT o7z, EOFER, RIEODTESTOBREEBIIRIERE DL | To X0 T TOEREIIHIE
A BB A BCE T HZ LIS LT, Fo, BBHERIFO M AN S 5% 700°Cr7 = F K ONFMICEE LIS &0
FBARE DAL I, 24 BiZ, Nb R—=7 DA W ThH i B i,

[11 Y.S.Hor et al., Phys. Rev. Lett. 104, 057001 (2010).
[2] K. Matano et al., Nat. Phys. 12, 852 (2016).

P-34

TGF-B 4 VILA B REF SMAD2/3 M MH2 ¥ A(—=& 11245 4E5T
Characteristics of MH2 domains of SMAD2 and SMAD3 in TGF-p signaling.
R KEXRFER BFEGHPEVRE & £EHEFRTHR BESIHPTIERRERTNEE
BHNE. EERA . F—RF.FBR. %4 AE

P ANIAL D—FETHSH TGF- B ORI, Ml TER G A F SMAD2 K T* SMAD3
(SMAD2/3) DV ERib ~EZE#E NS5, SMAD2/3 1%, VBRI 77 1285 5 [N+
SMAD4 b~T 1 3 BREIER T 5, ZO~T1 3 BIRIIENA~EITL, 2RSS ,
[K -4 (SMAD cofactor) & DA %38 U CEEAN IR G T DR B2 HIE1 9% (TGF- B/SMAD  swoewasoon i 255 155 a0
I [1] - SMAD2/3 2355 2 SOR AL D5 | C FISANARIES L= MH2 K A2 SMAD2-MH2 D&
TR E ML, SMAD2 & SMAD3 DT 97%& 4D TRV vz [2], MH2 RAA 2815 SMAD2 & SMAD3
DORFEDZEFRIT ANTEAETRITII TRV, EZAM, SMAD cofactor @ 1 > Céh% TMEPAI |4, SMAD2 & SMAD3
D MH2 KA %GB TTED A REME DV RIZ S CND[3], D728, SMAD2/3 D MH2 KA AT DGE2H 352
EMTFRESND, AAFZETIE, SMAD2 & SMAD3 DT, MH2 R A AR D ZE BN AFIET DI EE LN
72o SMAD2/3 D MH2 RAAAZEITHMRAFTHI L7225, SMAD2 & SMAD3 O MH2 RAALAZIIT 50T H ikt
DiE (K) 1%, SMAD cofactor X° SMAD4 EDOFH AAEMIC A -2 52 L& BAGLMIZ LT, TGF-B/SMAD #E#IZH50
T, SMAD2/31ZMH2 KA DT h 7272 R R L T, IERE ST ORBLA B ITHIEIL TWODHIEAVRIBS L,

[1] Shi et al., Cell, 2003. [2] Miyazono et al., Nucleic Acids Res., 2018. [3] Watanabe et al., Mol. Cell., 2010.
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Interface transport properties of GATiO3/EuTiO3 heterostructures

ITHRWER-PEIFEXK ', B CEMS?

B ORAT, EE

[ 5] EuTiO3(ETO)E Tn~5.5K C Eu>'® Tup OB — AL NN RS DR
PEAEARCTHD, — )7 GATIOs(GTO)E, Gd*'1E ETO @ Eu*" E[RIU Tus DEIRTE— AL B
ZFFD | Te~30K TZ DAL A3 @E’J CHIDFRIEE (T DAL LIZCEATO 7 2V
M) Mott #afkiA T o, GA¥ T Os/Eu?' TiY0s REITEM AE AR E THY, Rimich
WT ETO ~DFE R —7 0NHIFFC& 5, £/, GTO/ETO HEiED A A DR T — A
MIFEHT5E, K& Tug DALV DMEDRFRF D307 7 Z RHIZHLDIAD BT
GTO/ETO S EIZ72 B8 E 1 DNMFAE LY DR R THY BRI, 48], GTO/ETO
fr%ifﬂ’ﬁi%bﬁﬁ%ﬁé%fﬁﬂm#é_kf T RS T OE A IREEMGEL, A HAh
DORERTE — A NSRS RIS G- 2 DB B U T 21T o7,
[EBREFER] GTO LififEE ETO Fi#iEso~TutiEsz, IEZE{bsH¥ T
LSAT(001)£:A_EIZ/ERL 7=, X2 GTO(5 nm)/ETO(26 nm)## i & ETO(20 nm) B g 52
B DY —MEFLOEE M AF AR UT-, GTO/ETO #1134 mi%EZ <L, ETO O

F—VRELIFEIL T~55K IZB W TR 7SN BRI NT-, REETIIREAR— 125

DOFERAERL REREIZHOWCEEINZ R D,
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Design of Thiocyanido-bridged Fe"-Hg" Frameworks Revealing Chirality, Spin-

crossover and Photomagnetism

Ohkoshi Laboratory, Department of Chemistry, School of Science

Numerous aspects of spin-crossover (SCO) materials such as syntheses, structures, and
physicochemical properties have been vigorously researched in last decades.! In this
content, the goal of my work is to design and characterize the high dimensional thiocyanido-
bridged SCO compounds 1-3 based on iron(Il) ions with [Hg(SCN)4]* anions and 2-, 3-, and
4-acetylpyridines(2-, 3-, and 4-acpy) respectively. Crystals of compound 1 ({[Fe(2-

acpy)][Hg(SCN)4]}n) have interesting chiral character due to formation of two mirror-image

vrso

{"T=s0K

Guanping LI

Cmral 3D networks of 1 - - SCO 3D network of 3
()( o | T=300K 7R eru AN Loy %

2 r1j" G
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% | T e rer,)

| Fig 1. Structures ofl - 3

3D thiocyanido-bridged networks. Crystals of {[Fe(3-acpy)2][Hg(SCN)4]}n (2) consist of 2D folded-layers. For compound 3

{[Fe(4-acpy)2][Hg(SCN)a] }n, it has 3D networks and temperature-dependent structural parameters owning to changes of spin

states of Fe!l irons. Crystal 1 and 2 remain high-spin states when decreasing the temperature,

while crystal 3 reveals partial

SCO effect with Ti» = 103 K. The Light-Induced Excited Spin-State Trapping (LIESST) effect can be observed for crystal 3
with 473, 532, 658 and 1064 nm lights, which can be further testified by temperature-dependent UV-Vis and IR spectra.

[1T M. Carmen Munoz et al., Coordination Chemistry Reviews. 255, 2068-2093(2011)
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Photoinduced dynamics of superconductivity in iron-based superconductor FeSeosTeos
A FR—RE % FEB-BE—RE, SRAXE—RE-LEHNZER-AIV—RE,
CERMF—R EAE
ol FEA, F O EEA, R EXA Jeremy Wong?, B E#B, IBA V5,

5 &H° miv RS 5%

FRBILERIT~ N T N RBIEEERTHD: BR3TINES DN T 2 LI~V RICETY, Z<DGAET VTV
V=2 OHFL (TR IR — VR v M, S (MAR) ICE TR 7y BT 5. $RBEEIZE W TIZO~/LFNUR
PENE 2B EIZ RIZL TNAEB X LI TWDD, ZHEBEL T, FeSel3 LD RITFIIZ2F ¥ U T HEAIZL > T
(R FE (T) DR ESIGIR T HIENHOILTND (B AT A A R Z W2 IERIE N — 7LD TAE8 Kb
A0 KETERTD[]). 2 TEHAIIICEDE2 T v T HEADFeSe R DA EFLFIC 52 55 BICHLIR A R D,
77~V (THz) R 53 18 3 % RO OGRS 7 DFeSeo sTeo s DEARERL T D LA TR T2, FrIZ, BUZERFAE
DIRMEIREI Ch Dby 7 AT —RENEDIEIEAE G L~ T, A oD THZHE % FR 95 &8 1 230 DO THZEE A3 ik
ENDHEVITHZ 3 B #6 2E (THz-THG) (27 H L[2,3], :m%iﬁutﬁ%:&@%ﬁbﬁ?&@%{iﬁ& ZELDIRFTHI %
J2%0.1 psORER /iR HE CELIIL 72, 5 CIIEh AL IR RE I C B 1 D THZH A E E O ERE R EAHE T, BizE
PR D IEIIE A A F 7 AHOW a1 5.

[1] B. Lei et al., Phys. Rev. Lett. 116, 077002 (2016). [2] R. Matsunaga et al., Science 345, 1145 (2014).
[3] H. Chu et al., Nat. Commun. 11, 1793 (2020).
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Triplon Spin Current in a Spin Peierls System CuGeQOs
Saitoh Lab, Department of Applied Physics

Yao Chen, Masahiro Sato, Yifei Tang, Yuki Shiomi, Koichi Oyanagi, Takatsugu Masuda,
Yusuke Nambu, Masaki Fujita and Eiji Saitoh

In many 1-D quantum materials, due to geometrical frustration and quantum fluctuations, long-range magnetic order
disappears. Among such quantum spin systems without magnetic order, there is another large ground of spin excitations in
dimerized magnets, in which each of two neighboring spins is frozen as S = 0 singlets in the ground state. The elementary
spin excitations are S = 1 triplet states, called a triplon. A typical example of dimerized magnets is 1-D spin-Peierls (SP)
system[1]. Triplon excitations are investigated in the context of the quantum spin community but are still a new field in
spintronics. As a central concept of spintronics, the spin current is the flow of pure spin angular momentum. Recently, a new
spinon spin current in a quantum spin liquid has been discovered[2]. This discovery extends the concept of spin current to
quantum spin systems and encourages us to pursue the spin current carried by triplon excitations.

We use CuGeOs as a model material of a 1-D spin dimer. The spin current is generated and detected by the spin-Seebeck
effect (SSE): spin current in CuGeOs propagates along the thermal gradient and reaches a Pt film, in which spin current can
be detected as a voltage signal via the inverse spin-Hall effect (ISHE). The SSE was measured by applying a thermal
temperature gradient on the c-axis (parallel to the one-dimensional spin chain). The spin Seebeck voltage signal (Vssg) in the
Pt wire is measured by a lock-in method.

As a result, a clear voltage signal appears in the low-temperature SP phase. The sign of the Vssg is opposite to that of the
magnon-mediated SSE and also dependents greatly on crystalline orientation and impurity level, due to the 1-D nature of
triplon. To theoretically analyze the spin current in CuGeOs;, we apply the Boltzmann equation to the bulk triplon
transportation process. We use relaxation approximation in the calculation. We consider three phenomenological terms in the
relaxation time: the magnetic scattering term due to free spins, the scattering term of non-magnetic impurities, and the
temperature-dependent scattering term. The magnetic field dependence of the triplon SSE is well modeled by our calculations.

[1] M. Hase, L. Terasaki, & K. Uchinokura Physical Review Letters 70, 3651-3654 (1993)
[2] D. Hirobe, et al., Nature Physics 13, 30-34 (2017)
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Growth and characterization of ferromagnetic Fe-doped InAs quantum dots with high
Curie temperature

Affiliations: University of Tokyo, Graduate School of Engineering, EEIS, Tanaka-Ohya Lab
Authors: Karumuri Sriharsha, Le Duc Anh, and Masaaki Tanaka

Ferromagnetic semiconductor quantum dots (QDs) show low- : 10K

dimensional confinement of carriers that allows for highly effective gate- ~300K

voltage control of their magnetic properties and Curie temperature (7¢) [1].

For applications such as single electron spin transistors (SESTs),

Moment (x10%) (emu)

O N A AN W
-

ferromagnetic QDs with high 7c and good compatibility with : : - - :
semiconductor platforms are essential. In this research, we were successful R Fieold (T) 1 2 :

in the growth of ferromagnetic QDs by doping Fe into InAs QDs. The  Fig 1: Hysteresis of Fe doped InAs QDs
transmission electron microscopy (TEM) image shows a clear Zinc Blende crystal structure and superconducting quantum
interference device (SQUID) magnetometry measurements (Fig. 1) show that the 7¢c of these QDs is more than 300K. This

result also provides a new way to increase the 7¢c of (In,Fe)As whose maximum 7c in bulk is far below room temperature.

[1] F. Xiu, Y. Wong, J. Kim, A. Hong, J. Tang, A. P. Jacob, J. Zou and K. L. Wang, Nat. Materials 9, 337 (2010).
[2] P.N. Hai, S. Sugahara and M. Tanaka, Jpn. J. Appl. Phys. 46, 6579 (2007).
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Topological magneto-optical effect in the centrosymmetric skyrmion magnet Gd.PdSis
ITERHAH-PEIFZEN-SEE)ARE
IEEX, BFEKX, Max Hirschberger, + 21t SEEAER

AFIIF 18

T I A= N OB RO EEE THHAT LA UL, AL b= 20 05
AL LT A SHu. FOMPEIS IS OWTHIZEA D HALTVA[ 1], AL 0.4
SAEWE R IC BV TROE SRS A AIREL RS KRR EY 52 B 03
%o ZORPEREG L DEBNIA — VIR EARV U ANHRITEL, Z IR % 02
BB AR e MERDAAL R AR EL TR TS, Ll Al = 0.1
GO BNLMIER ST ED2 0D IEE ST, fiefi

ATl BER S OO IS B L U CTRER I — 2 (UL T —%) ed 1b 20 30
R N » Magnetic Field (T)
Z Zo VA N ES LiR— )L« R)L2 oy 3
FNTHE B UBFZE 21T o7, B RBRINRE D LR — L« L AN R A 5B 5 1 9K (2550 50
BRI FRAF NIA U WE GdoPdSis &% SRR CO I —2h Fea R E LT BRI
[2,3], FDfE R FRAMEBICIB W TAFR L IAATH R LI MR L A —%h 5
DERRENTZ(K 1), BRI TIED — 2 FORIGHERAFM L R R —RIF P OFF 72 S D FNNZ DN CER T D,

[1T Y. Tokura and N. Kanazawa, Chem. Rev. 10.1021/acs.chemrev.0c00297 (2020).
[2] T. Kurumaji et al., Science 365, 914 (2019). [3] M. Hirschberger et al., Phys. Rev. Lett. 125, 076602 (2020).
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Ca-intercalation-induced superconductivity in freestanding bilayer graphene
RRAFEFZHRMAMEZFRRBIIRRE ',
ERIFAFEHFEYVEFRERHRE 2, RRAXFUERERNEHRE
EILEEF ', BT K, EBRBSE ", EREX ', RFE ", EHEAXER?
RImE 2 —/28 2, FRM2 REHE S, DHEXK?, RalEa
RFBIRTFDBN=T MG R o1 2 WLWE TH L7 77 =08 2 JEEHR DY

AL ZOBIICE TR TAEA (£ 27 —% L 1) S15 & BRI L ’ ’
L. Ca OBAITREENERT B[1], ZOREIZA & — LA ¥ —~r RIckD
L ENTWERR]. MR THEER RO TR Z R TE TOhot, S5IT,
BESRARTE STV - RB S 5L & EBOMENR RS 2 L PEE SN[34]. E

” . . . . ” . M1, CaAf v Z—hL—
W R E 7 T SV T R E BB ORI AR bR TV B, AE | 55 o 1l
T BIEHE S T 7 = VBREA I BT, Bix A ERAE T oREME - BT T, RENEA L F—7
IRHE - BRI RHAICTIE L, ElARIEMEORHE L | ML BEE0 ;%ggﬁfﬁ%%%%
BEIC W T B NS LTz, RECIIEBSICET 2288 L L a0 #EnmT 5,
[1] S. Ichinokura et al., Acs Nano 10, 2761 (2016).

[2] K. Kanetani et al., Proceedings of the National Academy of Sciences 109, 19610 (2012).
[3]1Y. Endo et al., Carbon 157, 857-862 (2020). [4] J. C. Kotsakidis ef al., Chem. Mater. 32, 6464 (2020).

P-42

Two dimensional ferromagnetism in CrsTe4 epitaxial thin films grown by molecular
beam epitaxy

ADept. of Appl. Phys., Univ. of Tokyo, BRIKEN CEMS
Yue Wang”, Masaki Nakano”B, Satoshi Yoshida®, Hideki Matsuoka” , Kyoko Ishizaka”B,
Yoshihiro lwasa”B

5 T T T T T
— To=500°C
——w/o anneal

The discoveries of intrinsic ferromagnetism in atomically-thin van der Waals crystals
have opened up a new research field enabling fundamental studies on magnetism at two
dimensional (2D) limit as well as development of magnetic van der Waals

g
heterostructures [1-4]. However, 2D ferromagnets with high Curie temperature (7c) was ‘g 2[-
=

still missing. Recently we have succeeded in growing atomically-thin chromium telluride 1k rales
epitaxial thin films on insulating sapphire substrates by molecular beam epitaxy (MBE), of 109 0e
E 1 1 1 | 1 1 1
and identified its phase as CriTes based on the detailed analysis on the structural and 0 50 100 150 200 250 300 350
T(K)

magnetic properties. We found that 7c of the as-grown samples were about 160 K, but it Fig. 1. Increase of Tc by post-
increased up to 310 K by post-growth annealing (Fig. 1). Moreover, , we found that those ~growth annealing in Cr;Tes.

with- and without-annealing samples show different thickness dependence of 7c. We will discuss those results in detail.

[1] C. Gong et al., Nature 546, 265 (2017); [2] B. Huang et al., Nature 546,270 (2017)
[3] Z. Fei et al., Nat. Mat. 17, 778 (2018); [4] M. Nakano et al., Nano Letters, 19, 8806 (2019).
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Excitation helicity-dependent terahertz emission from Bi thin films
HEZRMAHYEFER A, ERFFHRE 58
Department of Physics #, Cryogenic Research Center B
EHETHEA TEEA BEEEA AOEEA LA EHFRAS
Yoshua Hirai #, Naotaka Yoshikawa #, Hana Hirose A, Masashi Kawaguchi #, Masamitsu
Hayashi #, and Ryo Shimano A B

EASABNET 4 7 v 78"y ROBUTERT 2 80 A i « ERABRPFIFRFENTHIWETH
%o B, 20 Bi OEFEEEHIBWT, MFEEEZRFT 5 L. £2OANY 7 f IEAF LT ERAAE LD 2 &N
wh N 1.

AHFFETIE Z OMREBIHC L VB SNDEBHROL A7 2A&2BHT 5720, AR o Bi #EIC
LA 7 = B RV A L — W — 2 BRET L CRIER 22 EEIRZ AR L, ZORMEE Bt EnbT 7~y
(TH2)E Z i U CEIIT 5 2 L 2l Az, TORER, Bt~V o7 1 \ZI&AFT 5 THz WS 2810325 Z & 12k
HLT 2] ARKRTIEZOLIICLTHE &SNS THZ IO, ARAEREME, o 7V ORREERE, R
BIFHEIZ OV TOREREREN L, KEFROAR - RO SV CEMRT 5.,

[1] H. Hirose ef al., arXiv:2011.06786 (2020)
[2] Y. Hirai et al., Phys. Rev. Appl. 14, 064015 (2020)
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Improvement of the photon number resolving detector with the
superconducting transition edge sensor
g YATLREIRZEHERFHERER SHBRMRE

K& EXH F otk Bl.AIX 470 =28 AE.XH BE. &8 E2

BTHE 58S 2 B TIE WAL 2 KIS 2 72 0 I DL RIMERIC BV T T R i
L. ATHGRHIREN 2 B3 2 s 2 EH T 5 2 L BABERRTH 5,

Z T AL, BN A F —SRE R TS BRI & ~ Y (TES: Transition Edge
Sensor) ICE H L. Awlr i # — iR A2 F W CEIfFRE 2 (KT 5 2 & T, KT8,
HEe o Ex K-> 72,

AHFFETiE, 850 nm DS AL —H —% TES O RGEERICIAST L, SQUID %8 L T i
gLt N BRUS 5 2 BT 2 2 & CHRICERMERHIE % 1T 5 72, £ OF5H, 850 nm
DWRICH N CTRIFAHETRIEN 2 HT 2 2 LKA I Nz,
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Magnetotransport properties for intrinsic topological insulator Mn(Bi,Sb),Te,4 thin films
ITZRMRH/ HEIFER/+E-SFHRE
EEEX, SREKXE. IR, FFRX. BEZ. S8 E. RS, +2Fic

IR AV HERR AR O F IR BE CIXRE M SR B2 i 5 2 & TR BE R — L2 Rl Ll o
BT B T BIGNAE LD, MnBiyTey XN K72 MR 0 I AGRR IR THY | Bt TE5E Mn 0
S GRREPHERR P O IRe ] S s M DMl 41D, T %4 13 MBE {51245 T Mn(Bi,Sb), Tey J A
B ER L S SHRTURF 2 R AR~ T2, FRIZ, Sb ALARHIEH L B RN R I D 7 = L IHE(L
FIEHZ AR DEDZET, B AT TR E R — VRN KT HIRDEE AR L,
HIZ, BAEX vy 7 DO RESISROELNE B AN TGRS, BIS - B R — L Zh RO
AR (KT T LT SV T SRR S 8 LA B T LR R LT, L MnBi; Te i

The combination of topological band structures and magnetism gives novel topological phases. The recently discovered

MnBi, Te, is an intrinsic magnetic topological insulator, which shows spontaneous antiferromagnetic orders. In this study,
we performed a systematic study on Mn(Bi,Sb),Te, thin films with FET devices. By finely tuning of the Fermi energy
with Sb-doping and FET gating, we observe the topological phase transitions with Sb composition and enhancement of
the anomalous Hall effect. Moreover, quantitative discussion on the magnetic gap and disorder revealed that our results

are consistent with universal behavior towards the quantum anomalous Hall states.

P-46

Ratiometric thermometry based on dehydration-enhanced NIR photoluminescence in
lanthanide(I1I)-copper(I) cyanido-bridged frameworks

Ohkoshi Laboratory, Department of Chemistry, Graduate School of Science
Yue Xin, Szymon Chorazy, Koji Nakabayashi, and Shin-ichi Ohkoshi

Lanthanide-based cyanido-bridged MOF materials have aroused great s — 3

Excitation: 580 nm

360K
340K
320K
300K
280K
260K
240K
220K
200K

:::::

scientific attention as promising candidates for developing multifunctionality

like proton conductivity, humidity-sensitive magnetism, photomagnetism and
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photoluminescent single-molecule magnet.! Lanthanide(IIl) ions as the

Intensity | microvolt

functional centers exhibiting both emission and large magnetic anisotropy are

beneficial to prompting photoluminescent single-molecule magnet behavior

by introducing into cyanido-bridged network.? Moreover, the durability o 0 o0 sk 1000 1060 Too
Wavelength / nm

relying on the intrinsic stability of cyanido-bridged complexes is just in need  figyre 1. T-dependence of NIR-photoluminescent

of tolerating external stimuli for solvent driven process. In this regard, our eMission spectra after dehydration (x=0.71, y=0.29).

group presents the three-dimensional cyanido-bridged bimetallic network material, [Nd(2,2’-bpdo).(H20)]x[Yb(2,2’-
bpdo)2(H20)]1-x[Cuz(CN)s]-5H20. The NIR luminescent emission can be dramatically enhanced by dehydration, which makes
the Yb-Cu(CN); system promising materials to serve as ratiometric luminescent molecular thermometer.

[1] a) S. Ohkoshi et al., Dalton Trans., 2011, 40, 6825-6833. b) S. Ohkoshi et al. Nature Photon., 2014, 8, 65.
[2] S. Chorazy and S. Ohkoshi et al., Chem. Eur. J., 2016, 22, 7371
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BEHEEFO-EDNX ICBTABRHSADRF-KEIYORA—/\—
ISZRPRH-DEISSER-EHAREE ' RAJIHFRE?2
il B0, EH BALES) ZE2 =) it !, EHE —7°

RAEZE M AT D88 mbT D, LA ATHNDOFIETRE G bEZ LI L IR E L T ThimANRBE L CRIT
IOV EZARAHDZENTED, IHITRANET D&, BT EERF OEB D HAE T 5, ZNAETTALND, fEk,
T ADIRINL, A 53 FRoan AR Lo T dr BURL 726t RITATHO IV TE Tz, Tl m AR ORI RO TR (&
T HATANTE DISBLIN TR T DIEAIN? & F HTAEMTET 5 LT, AHEIRO-(BT):X (& DOET LVE
ThbH, ZOWEFOEEE ST, KR TEMEHERDM, BMICKORE R LA T 5 L8 ITRIR T 7 RRITHHRE
T 5 (B TA)[1,2], BANIMERDOHTTAL @R TVENGELS | BT W TARFA DRSO HIR S D,

CEE IR T A2 T ET 51 EICHFELTEY, B0 7 AT =tk 10 B 50 iR b -
TWAHZENHBILTWD[3], AL TIL, BN R2D = DOYHEO0-(ET):X (X=TICo(SCN)4, RbZn(SCN)4,
CsZn(SCN)) &R G LU, TNENDER AT AFNCIT D ET 5y F L O BB E S Aih T~ 3 IE TR, 0k
R, BT EIL, BT DE ARSI DIEE | [0, 1INTHTV Ny SR 17 853 AR 2> DIl B 72 e o0 A ~ 25
THIEN DT, ZORLA- BN AT — = T BT W TR R B SThHEEZHND,

[1] F. Kagawa, et al., Nat. Phys. 9, 149 (2013).

[2] T. Sato, et al., Phys. Rev. B 89, 121102(R) (2014).
[3] T.Sato, et al., J. Phys. Soc. Jpn. 83, 083602 (2014).
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Quantum transport of surface and bulk states with high mobility in elemental
topological material a-Sn
RRER, RXBAWAME, JSTIEM T, X CSRN
=#if@E, Le Duc Anh, #EO#, HhHA

H—ILE THRSNA NI Y IVE o -Sn (X, Z OO BAS)HE, FarbMRa Y DV EOBRERECAE  fa=
AL THETHD[1], 4 RlIFk & 1L, & B 72 A «-Sn % InSb(001)if FICAEL | &1 Hs )2 fiF
Hrd5ZET, a-Sn BRI MRay Vi z2 01 CRERIIZBILNIZ LT, a-Sn @ 2 IRothRuy VR mik i, Ik
H B 72U —7HH(= -0.62 ~ -0.93 7 )L A 7 E &= 0.035 mo) & FFD, 2O & BB 30000 cm?/Vs IZF
TEELZ, ZHUE, JEITFE 08 10 [ DMETHY[2], MRuT v (a)mw (b)

W AR RIEL THIH B METHD, MET, AT a- 5om o

Sn /7RO B TR [FRF B 5 L LT, S oo

LTI, TNOO B FARBI A ORI - - B RAE TS asn g, 5k
WChii T Do AMERIL, a-Sn BRI A VMERIRIZISIT InSb,  -o0z i B Bioplanezs
HET I T VM EHTR0I D L2 KA R T L&z, i _ 1/B (1/T)

R ADALE A=A~ D RDE BT 5o Th5, iy v ) @o0n D ST (92K

[1]Y. Ohtsubo, ef al., PRL 111, 216401 (2013). [2] Q. Barbedienne, et al., PRB 98, 195445 (2018).
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RuOy/TIOABIEF—VITEHE IESXIVILEAEHEA He:

Controlling giant epita ial strain and superconductivit%in RuOs/TiOx superlattices

T #H-YET F-JIGHRE
T REIR fTHIEE RER )IHEA

RuO, (%, TiO,(110)FAR FIT/FBL | c i AIcERT X F o ¥ VEAE 2T S Z &Ik - T, @BIREFR
MaRT, 72, BEPEL &2 L EROMERLRMICRY, BRI EXF Oy L ERAEHERFTE 2L
5, Z D7, 20nm-40nm & ) RS N7 EED RuO, EIE O ZBEREEZ R T 2 L8 b Tw 5 (1],

AAFFENCEB T, 5 TR E X3 — k% VT RuOo/TiO, @& % TiO, BOEIZ 0.7nm 12, RAEDIEEE
50nm FJE IZ[E E LT, TiOx(110) M FIZVERIL 7=, TiOx(110)H:AR I /ERLL 72 RuO, BAEIZ 5\ Tl S0nm F2E D
JETIE, ERZEZFR v LV ELEMERFTHZLITTERN, LU AEFERDOIRAY YT LD RuO, DI FE2EFELHE
TAZID TIO /Ny 77— L L THWAZEIZE ST, 50nm FJE DB T HEICB W THE KR X% v v /L E L%
HERF T D2 LTI LT, TiO: FEDESIE 0.7nm EVIOIEFITHWIRE ThHHZ 2B E T 5L, EkbE R 4%
URNBBDDD S TODIGEIE FEFHNEREF T E DNy 77— a2 WL T, IREZELLIZELERT
EAX R NV BHEMERFTHIENTEDHEF 2D, o, B FHEEEZFIH 528108 T ERTEXF Y /L EALD
FIENC R L= L 50nm FEE L) RuO, HAEIZ B W TR E 2 /R SR EREIC B W T, B SRR
Wk BT,

[1] M.Uchida et al., Phys. Rev. Lett. 125, 147001 (2020)
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Earth and planetary sciences using the superconducting quantum interference device
magnetometers

B RHIRE- RBREN X
A BREE

In this talk, I will introduce the superconducting quantum interference device (SQUID) rock-
magnetometer (Model 755, 2G Enterprise) and the magnetic equipment, and its application for
Earth and planetary sciences. As the application, I will introduce the shock remanent
magnetization (SRM), acquired as a result of the shock wave propagation in a magnetic field.

Knowledge of the SRM structure is crucial to interpret the spatial changes in magnetic

anomalies observed over the impact crater. This study reports the SRM intensity and stability

structures of single-domain titanomagnetite-bearing basalt based on the SRM acquisition
experiments, remanence measurements for divided subsamples, and impact simulations. The 1: SQUID #/55t
SRM properties systematically change with increasing pressure, and three distinctive aspects are recognized at different
pressure ranges: (1) constant intensity below 0.1 GPa, (2) linear trend as intensity is proportional to pressure up to 1.1 GPa,
and (3) constant intensity and increasing stability above 1.9 GPa. The SRM intensity and stability structures suggest that the
crustal rocks containing the single-domain titanomagnetite originally had an SRM intensity structure according to the distance

from the impact point, which changed depending on the remanence stability after the impact.
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Anisotropic Critical Current Densities in Bao.sKo.4Fe2As2 Superconductors with Splayed
Columnar Defects

Department of Applied Physics, The University of Tokyo, Japan'

Nishina Center, RIKEN, Japan?

Department of Physics and Mathematics, Aoyama Gaguin University, Japan?

*Jiachen Wang', Ayumu Takahashi'!, Sunseng Pyon', Atsushi Yoshida?, Tadashi Kambara?,
Yue Sun3, Haruhisa Kitano?, Tsuyoshi Tamegai’

Columnar defects (CDs) were proved to enhance the critical current density (J.) in cuprate superconductors [1], and further
enhancement is reported by splaying the direction of CDs [2]. In the case of Ba;.xK<Fe2As», the J. enhancement also occurs
with a non-monotonic field dependence, namely the anomalous peak effect [3,4].

In the present study, BaosKo4Fe2As; crystals were irradiated by 2.6 GeV U ions from two directions, each with a dose-
equivalent magnetic field Bo = 4 T. By introducing splayed CDs, which break in-plane symmetry, J. is expected to have an
in-plane anisotropy [5]. As a result, the two components Jpara and Jperp that are parallel and perpendicular to the splay plane,
respectively, need to be figured out to determine which component contributes more to the anomalous peak effect. After
picking up two rectangular pieces with different aspect ratios from the original sample, J. in the two directions were evaluated
to reveal the splayed CDs-induced anisotropy in in-plane J.. Calculated magnetic field dependence of in-plane anisotropy
of J. clearly shows that Jp.ra contributes more to the anomalous peak effect at around 25 kOe.

[1] L. Civale et al., Phys. Rev. Lett. 67, 648 (1991).

[2] L. Krusin-Elbaum ef al., Phys. Rev. Lett. 76, 2563 (1996).
[3] A. Takahashi et al., J. Phys. Soc, 89, 094705 (2020).

[4] A. Park et al., Phys. Rev. B 97, 064516 (2018).

[STA. Park et al., Physica C 530, 58 (2016).
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Development of a Compact and Continuous Nuclear Demagnetization Refrigerator
ABZRAMAMNDEFEY, PEERRFHRE5—
A BEAFNB, FE FB #I EE EL B

WA, MRaY Vi e B E Y hOWE, N TERICHEESND X SR ERom A |‘ ARAAR (1530 mK) ‘|

B

728, MR e B CEAKIRERBE T OEBRBMTOILTWD. RO APG HIEE Vb2l T
10 mK FREEFE TOIREAGLIENTEDLD, B mK LA FOIREEFZELTH720121E, EAY
YO hae — AR UL W BAE B U (NDR) 2 U ET 2005, Cu iR
»E N —#%197 NDR IZHEROBHL AT L THY, - KU TRYEILAE N,
HHBE DB AT TN =R BNENEVI R AR DD, 2 THLIL, RIREIFOIEE
Rk THIROI A S C, — IR T RIS T OB TEDITE /T, 7 I+ CNDR OBAR

2 1 mK FREELL T ECOMEE DR 2 EFi IR A C& D/ N ELHEFRZ M A B4 3% (CNDR) O BR%& 1B AL A TV
%[1]. CNDR 1E22D PrNis AT — % 2 DDEAA » F CHEFIHE LT iiEE2S S (K1) . ZOEBUTIE, W ivh/h
AICEPERER (A) BAAAL v T, (B) MBS CRESGIERES M- B{rE ~ 7 % v N2, (C) BighiZA 7% v /- PrNis £%
AT —Y DR BLETHSH. NDR OFHLE CNDR O EIV A7V, B3I ONA)~(C) DFEHIZOWTRE T 5.

[1] R.Toda et al.,J. Phys.: Conf. Ser. 969, 012093 (2018).
[2] S. Takimoto ef al., J. Low Temp. Phys. 201, 179-186 (2020).
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Comprehensive study of optical magnetoelectric effect via electromagnon resonance in
(Eu,Y)MnO3
IFRAREPEBEIFERSEARE
PHEF. EFRX. TR, BEBEXE

R TANA M v H VY (RMnO;) ICEI L~ LT 7204 7 AT, A VRIFICHKE L 7285 E
MWD T 2 -0 ICERABABAMEEZ T T, CNREXARSOLFE L L OEAREC BN S, EXEA
7 v Y VOIERAIA, NAIEIZE W WIEH A 2 ik, EEEIE T & X 2 i R I B 3 2 IR K

CEoMETHINC X W 52872 5) HREZRT, Wb RMnO; DL 7 Fr~ 77 IR s » Rl
T 3[1,2]o RMnO; 134 LA 4 v ORI X VIS FEEZ N L CHRESH AR R E AL & k4 g5 H
DEIT 2 T Bui Y MnOs 1375 XA 4 v D 2 v VgD 7o 72 0 BB e g KA EAEF 0 2L 28 E U 3,
AFFETIE EuixY«MnO3(x=0.3,0.4,0.45,0.5)D 4 D OAIC I WT, IEMHTM 2 k& e E T o BlE %
1T 2 720 % DAER I OIT 11 2 aPE D K & X ORI 13 E S RO UK IC R 77— 3 2 DIkt L <,
FENCEEIEIT O K & X 3B 4 2R Z R L7zs CHIEBEEFMEEZRTIL 2 b u~=2 ) VSl 0
DELIHEENIGL T2 0E»rIKET I EELOLND,

[1] Y. Takahashi et. al., Nat. Phys. 8, 121 (2012).
[2] M. Ogino et al., Phys. Rev. Research. 2, 023345 (2020).
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MEBNICOHEARIFISNGR-F V2T /BRI TURKRERIEFEEE
Electrochemical Thin Film of Copper-octacyanidomolybdate Assembly Showing
Ferroelectric Polarization Retention

Ohkoshi laboratory, Department of Chemistry, School of Science

Yusuke lkeda, Kosuke Nakagawa, Kenta Imoto, Koji Nakabayashi, Shin-ichi Ohkoshi

EN

Cyanido-bridged metallic assemblies, which is composed of metal cations alternately
bridged by cyanido ligands, have been paid much attentions due to their novel physical
properties and functionalities. Our group has reported copper-octacyanidomolybdate
assembly(Cu>[Mo™(CN)s] - 8H20) show photo induced magnetization and
ferroelectricity in its powder sample.! In this research, thin film type of copper-
octacyanidomolybdate assembly was synthesized in the electrochemical method, and
the polarization retention was observed and evaluated by PUND method.?

Thin film type of copper-octacyanidomolybdate assembly(CuMo) was synthesized by o4 ¢ ¢
applying the voltage at a constant potential condition of +500 mV vs Ag/AgCl reference %01 1fem;:rztur5(:< 180 200
electrode to a HNO3 aqueous solution where Nas[MoVY(CN)s]-4H,0 and Cu'(NO3):
3H;0 dissolve. From the characterization of CuMo, the chemical formula proved to
be Cuz[Mo(CN)s]-8.0H,0 and cyanide ligands bridge between Cu" and Mo'V. Next, we conducted electric property
measurement of CuMo, and the hysteresis loops were observed at several temperatures. In order to examine these hysteresis
loops in detail, we evaluate its polarization retention by the PUND method. As a result, the small polarization which is 0.1-1
nC/cm? was retained without electric field, and these polarization retention was relaxed gradually (Figure 1).
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Figurel: Polarization retention plot

[1T S. Ohkoshi, N. Machida, Z. J. Zhong, K. Hashimoto, Synth. Met., 122, 523 (2001).
[2] J.F Scott, C. A. Araujo, H. Brett Meadows, L. D. McMillan, A. Shawabkeh, J. Appl. Phys., 66, 1444 (1989).
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Vortex dynamics in superconducting NbN illuminated by nonreciprocal THz SHG
AR ZEFEtE S — HEREREM, PR ER - WIEEER - EHHEE.

CIEE ST M (NICT)- &3k ICT BFEFT

hREF A BREXE, FHihs ¢, BHx A8

FELO H 12 R CHRIBRHER (LT IR 3, RO e SES T\

B HE RS (12 122 MR OIS IBCHR) (L TN T (=B SIT) N\yge L
BB CENS, £0C, S BB KNONO T [ A AT A NeZalw> J\
UC A 2 B2 22 « I S a2~ TR BB C L BRI T T~ LY i L 2 % N W Te

FRS D& Tl IC ., FEHE LT FI S 2 F R/ 4 2B 3 B (SH) S BN 7 [ 1], L BV B SRR B O
SHARFE D IR (R AE P 1B E — 7 SBRIS R, R Al Al Ly D2 L O RS,
R R TF- O LD 2530 LB EAME F T80T, BV b SN R R 7 ASHORIR T, %2 . k%
W (1 Oe) THAIT HE, ToLINISHOFEENSHE R LTz, Z22°C, 1D I, BB L > THITHZE 1R
BT L LR NDIET, T~ BRI H RSN BEE BRI BRI, BB, BRI T AR R T 0TS
NV ST | B R PR R T- B B HEIB D BRIEA DR A P E LT L2 A, BIIS - SHE B4 T R0 3
TET, COIMK T T~V E2ETINL, Rk T OB ES AT I/ ADF NN T 01— T L b L S NS,

[1] S.Nakamura, K. Katsumi, H. Terai, and R. Shimano, Phys. Rev. Lett. 125, 097004 (2020).
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