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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 Cris:NbSe: and its magnetic properties at the two-
dimensional limit
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[1] A.F. Gubkin et 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

LaAlQO;3 / SrTiOs; interface
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The recently observed various phenomena of spin-to-charge-current conversion
have attracted much attention. The LaAlO3/SrTiO; (LAO/STO) interface is very
promising for efficient spin-to-charge conversion due to the two-dimensional
electron gas (2DEG) with a large Rashba spin-orbit interaction. Previously, we
achieved a large spin-to-charge conversion efficiency, the so-called inverse
Edelstein length Aigg, up to 6.7 nm at the LAO/STO interface. In this previous
work, we carried out the band-structure calculation to explain the experimental
results; however, the 2nd d, subband was not taken into account. In this study, we
have incorporated the 2nd d,, subband into our calculation and calculated the two-

dimensional current density over the spin accumulation as a function of the Fermi
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Fig. 1 Experimental result and the calculation
results of the Agg.
The result with the 2" subband (green) fits
well the experimental result by small Axso.

level. The calculated result in this research (green) fits the experimental result (red) better than the previous result (blue) by

the small A ss0 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
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[1] T. Kurumaji 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
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Search for the Spinon Fermi surface in the spin liquid material, k-(ET)2Cu2(CN);3
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Synthesis of Fe2..Ti1+<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,.(Ti;+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 Fe** and Fe?* ions are confirmed and calculated by curve fittings on Fe 2ps3» 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;7Ti130s, semiconducting Fe;sTi;sOs and insulating
Fe13Ti1 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; sO5 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 Co;Sn,S,
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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 15001

giant/functional electromagnetic phenomena [1], the direct evidence is still lacking. In  ~
'€ 1000

this presentation, we will report the magneto-optical study on the recently discovered _°

G
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 :;

0

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

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

structures play the decisive roles for the giant intrinsic AHE. The magneto-optical
Fig.1: Giant optical Hall

signals are also exceptionally large compared with the conventional ferromagnetic o
conductivity in Co3Sn,So.

metals, which exemplifies the intriguing functionality of the WSM.

[1] N.P. Armitage, et al., Rev. Mod. Phys. 90, 015001 (2018). [2] E. Liu, ef al., Nat. Phys. 14, 1125 (2018). [3] Y. Okamura
et al., Nat. Commun. 11, 4619 (2020).



P-9

Novel Approach Towards Luminescent Ratiometric Thermometry Based on the Re-
Absorption Effect of Ho(III) Molecular Nanomagnets

Solid State Physical Chemistry Lab, Department of Chemistry, Graduate School of Science

Junhao Wang, Jakub J. Zakrzewski, Mikolaj Zychowicz, Koji Nakabayashi,
Szymon Choazy, and Shin-ichi Ohkoshi

Thanks to the large single-ion magnetic anisotropies and well-structured f electronic levels »\

of trivalent lanthanide ions (Ln™), molecular materials based on Ln™ can often exhibit \‘~ \‘/\?’y”“"e

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 —water
d-f dinuclear molecules, {[Ho™(4-pyridone)s(H,0):][M™(CN)¢]}-xH,0 (M = Co, 1; Rh, 2; { /\/
Ir, 3) and their respective magnetically diluted samples 1@Y-3@Y. By ac magnetic f /V /\)L -

111

Co1/Rh1/Ir1

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, 730-741 (2021).
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Photo-excited nonequilibrium state of a high-temperature superconductor YBa>Cu3O,
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[1] W. Hu et al., Nat. Mat. 13, 705 (2014) [2] S. Kaiser et al., Phys. Rev. B 89, 184516 (2014)

[3] S. J. Zhang et al., Phys. Rev. X, 10, 011056 (2020) [4] K. Katsumi et a/., 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 FeO,/SrTiOs 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
back-gate configuration [Fig. 1], we demonstrate for the first time a gate control of the carrier
type and mobility of the 2D carrier gas at this interface. The samples were formed by depositing
Al (1.0 nm)/Fe (0.75 — 4.0 A) on STO (001) substrates using molecular beam epitaxy. For all the
samples, the carrier type was transformed from n-type to p-type with increasing gate voltage
above a threshold value, which varies among samples. This suggests a complicated band structure
of this 2D system. Furthermore, at low temperatures (~3.5 K), these devices exhibit excellent

transistor features with subthreshold swing values of ~30 mV/dec and on-off ratios of ~108. These

L_| Al back gate

Fig. 1: Schematic cross-
sectional structure of the
AlO/FeO,/STO samples
with Al back gate and
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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[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
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[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 SrTiOs
TERARHYEBIZER SEHRE ", UCSB?, EH CEMS?,
Central Research Institute of Electric Power Industry?, Bt X&#F
Yuki Itahashi', Toshiya Ideue', Yu Saito’?, Sunao Shimizu3#, Takumi Ouchi®,
Tsutomu Nojima®, Yoshihiro Ilwasa's?

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 =4

+1/
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 SrTiOs. We found the gigantic enhancement in the \ \‘@}
nonlinear resistance in the amplitude and phase fluctuation regions [5]. Also, we discuss \/\Vns

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 E B G OMERR

[1] E. 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).
[5] Y. 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

TERARH -ESREXN-HEHAEE
ER%&, Sarker Md Shamim, LURBAE, BARE, HIA{C

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 10
charge for long distance [1]. Here we focused on the spinel-type y-Fe,O3 and MgFe,O4 B
as the candidate materials. They have good lattice matching with other crystal systems, o8re IR S
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-Fe2O3; or £
MgFe;04. The oxygen pressure and growth temperature were maintained at 1 Pa
600~800°C, respectively. Structural characterization by x-ray diffraction (XRD) reveals I M
that both epitaxial spinel-type y-Fe,O3 and MgFe,O4 films attain coherent epitaxial ST
growth. The y-Fe;Os film with thickness of ~50 nm shows soft magnetism with weak T
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;Os 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.

=~
kY

[1]A. 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.
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Evolution of ferromagnetism and anomalous Hall effect in Pb doped SrRuQ3 thin films
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StRuO; I 160 K OEEFEIE L & FF iR SR E IR THY . 4 AN Ca?', Ba*' %
R—7"9 252 L CRERIIZ M E DAL THZER NS TNOD[ 1], & DESBIRE DI
{BITHE - DIRFESS RuOs DEAIZFESBEHRL TNDEE Z BN WD, —F, A4

3
OaHE/Oxx (107)
o o & A No NSO

D S L Ba¥ OICHD Po N — 79 5L BN — T HEIS TN/ D B = 8?59
F—T OB A LIZ R, BBEIEARDH 60%K —7 DR T B LD S0 54 s o
FC o TSI T D[2], ABFZETIHE, St Pb.RuOs HERMIEA (FIL, 200 O““O*i O el

GBS IEAR 30 L O IE R . FRIC R AR — VB RO &R L7z, Temperature (K)

HERHLOIRERAFIED X2 7 S OB R — VR RO AT U A) b R L 1 Sr1.Pb,RuO; (0 < x < 0.63)
TR AR, SRR I3 L7 IR | SRR L 7 S L RIU<H x = 0.6 - DIER— /L fAOIR PR AL,
THERT DL o7, B 1 ORFER—/VADIRERAFNS, Po R—=T 2D 8ER—7 LIy a RER—VER
1% StRuO; &R UL B ERMNE ETHODDIZXF L, Pb ZSIHICR —7 F 5 L4555 K HRANE R T DT LD 30 o7,

[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,Os phases (Figure 1), which
is stable in nanometer-size region. In 2004, our group firstly obtained ; xmb{ &

single phase e-Fe,O3 and reported that it has a large coercive field (H.) over b7

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 aL b

by using sol-gel method using ferrihydrooxide nanoparticle as a starting .

Figurel: The crystal structure of g- Fe;O3
material to investigate high Rh substitution. The X-ray diffraction (XRD)
pattern and elemental analysis indicated that the sample contains g-Rh,Fe».,O3 (~60%) and the x value was estimated to be x
= 0.27. The magnetic hysteresis of Rho7Fe; 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] 1. 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

ABZRMRE-MEHZER- EERRE | BERH- - BFARTHREM, CERMEHRE5—-
oAk ]

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

FHE HZEA BR {EX A Dongjoon SongB, ki 8 BH FAC

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

R L AR CII ARG A O BT - A L 72 8 A3 B BLL | ARG L DG - A7 A B
HIENHELIRSTND, 72N Th | B EAL U NG T HANTA T RRIFITBIEELH AT HIENHLITEY, #
MR IE ) Z R CANTA TP 2 i 2 LB EEEBIRED EA 352 EBBHISIVTOD[1], £z, misEO R
ST BRI 28 MFEBIELRR T 57T T~ VYR REART VBB T HZemdESLTWD 2], —F
TANTATREIT B RO NI EDZA I OWTIHDITHIH O TEL T | AN AT BT LB E DR A RO
AT CZDREONTT DU ERDH D, EZ CARMFETIIAN AT RRFFRICB T LR T T I~y 7 a—7
WEZAT Tz, ARRTITEOFEMERE L, HFBEIRIE, BT - AL L ANTAT DL AT IV AN Tifian 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

AT A HAYMERS, BEAEC, HiLXEH®,
B X OPECFE, ZHF CEMSF, mRAL v ©

BAEKA BRERA TRSH°, WHEC, BAEHLA RRGC, HAEA L, MAEC, FILTH
h— R RAT B, BERES F, FTUKEEF, +&5F42 A7C, HEIEALS A, BE—Ep A
e, B R — VN R T IRBENEIR P TR LI BIL TERNDR— AR EL THEILIL T, LI LBIE T, /8
DA DB DK DIRABRI 22855 Ch DRI R R L7 IE B B 5 AR — Vb R FAE L, AL ZFF2 720
SRR I35 T E AT R — LB RS T B 5.2 LI CU B, BLRRICIE . Mn3Sn[21 & A1 T3

0, R —| ko CREES DAL ) — I R LT E R AR AR RES O (P EDS R o ol
STV, ZORBIWERAE, BARRER— L aRErofLCETREE TR <D
PR D AT T 87— BELTHE A 24TV D, of AL L AL

KRG TIE, F IR BRANEEICE B L, ERARRE A RE Rl wy / -
L, P EELEBR N ORISR ZA TRV g=(0.5,0.5,0) THHZ & L
D TINERET B, Fio FHL72 DR 2DV T2, L Bk — AR OB

[17] 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/MgQ/a-Ge/MgO/ Fe vertical spin valve

devices

TERURE BRRAIFER HP-KRXHRE
BEFBHF. HAFEXN, BPHEHA, KRE

AL MR=I AT, RO 7= A CTHWOILCEEB DO EMTE
TR BFDFF> TWDIAE U JZHWAHZEIZED, A MOSFET[1]%1%
U T D87 BietE 2 B LT T NARADEBZ HIFL T D, Mt AE
MOSFET I3, R ORIE IR L TF ¥ RNV REESTDIENK S THHI LD
5. EWBRIETFIMR) L2 EDNDZENRENTZ[2], LvL, fitRAE
MOSFET ZHAd o ~7T mhfiE % EZEL T DM LR ITIEF IRV TV D, A
MFFEIZ B TIE, MgO (001)_EIZHIEL 7= Co (20 nm)/ Fe (20 nm)/ MgO (2 nm)/
amorphous(a)-Ge (1 nm)/ MgO (2 nm)/ Fe (100 nm) A& % IV CHERIAE L X
NTFAEMERL, 3.7K T LI%REED MR EBHIT 2282 HLT,

[1] S. Sugahara and M. Tanaka, Appl. Phys. Lett. 84, 2307 (2004).
[2] T. Kanaki et al., Appl. Phys. Lett. 107, 242401 (2015).

Magnetoresistance (%)

Magnetic field (kG)

Fig. 1 MR curve observed at 3.7 K
with a bias voltage V=10 mV. The
magnetic field A was applied in
plane along the [100] direction,
which is the easy magnetization
axis of the Fe layers.
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Large magneto-optical effect on chiral antiferromagnet CoNb3Se
TZRPRHVMETZER A, BH CEMSB, RXRREHAL Y €
HEX A BREX A H—2- XMz B E—BB A, +E5F4C ABC, BIEIRAES A

BHE A — VR A R EE A EEE R 2T A ASRTH Z EFEZLNTE 2, Lo LITFE, BRI
ZIZEAEF R WRTH 2 ROBHGHERIC B W TRE REE S — VR BPERLINTFHEZED T b, ZORE
BlEEZRBDH val) =T ix A VG Z RO KRR MnsSn ©H 2 [1], IBFETIRI LI, AV BROF
FI7RBCiE % & 2 SRS RuO, T | FEF o FEIc sk L CEE R —AMBEE2 RS B8R INE[2], L
L INET. 2o DNRIMEARIC BT 3 BEdk — A3y RS IGRRT 2 R 2RI X > Ch &
EZINTWD S DD ERERGEL 7201581372 5 72,

AftFEclid, KRERBEF—AMEEZRT A Y 2 ) =7 KA CoNbsSs 123 1) 2K 4L ¥ — 5 D
RN RO % 1T o 720 CoNbsSe i3 /1 4 TV fEiE 2R h, NV FEHEICX D 7 2 4 I L _AHET
D Berry HEENEFE R —AMRETIERL T L I T2 [3], SRS L W RIMEE T ORESOLY /7 — [HliE =
27 T 10K Tld Imrad Zi#E2 2 KE X ICh o7, RIFETIEIHICHF—VEREERA~Z P2 EBL, £
A —ARICHG T 2B A L 72,

[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
HPRHRMEPERERCERARE
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 (2--RMnQOj and /#-RFeQOs, 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 R is
relatively large, #--RMnO3 shows antiferroelectric (AFE) properties. However, to date, the
AFE phase of #-RMn(Fe)Os; has been observed only in a narrow temperature range (60—

P (uClem?)

160 K), which restricts magnetoelectric applications. In this study, | successfully
expanded the temperature range of AFE phase (10-300 K) by preparing h-DyFeQOs (h- 10 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 &-
DFO film measured at 300 K and 5
kHz

S
, ©O 0 o o

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

MC versus magnetic field (H) curve.

[1] H. Daset. al., Nat. Commun. 5, 2998 (2014)
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3C-NMR study of superconductivity in a doped spin liquid candidate
IERMAMYEBEIZER, HEXREEZRYBEH A
EWEXR. LHHA. B)fith, #050= A EFH—H

AL DR BME TS k -(ET)aHga s0Brs (VL T & —HgBr) V3EEE 2 Ron A
HBIRERTHD, « -HgBr IXHEixE 58 O 1 RIS IZIV RN 72
FrVTR—EV T NEBL TS, A¥RERT ifﬂ%ﬁ’\]foﬁﬁf‘%éo A
HHEEIRRBEAE V) THY ., TORERTIET, #d FE CORERF
BRSIPWTAEUARIR ) & — B L CD[1], —J7, EBiTH B EIZE&E RN TH
0, R CTEBAZEIZ /2D (To~4K), LA END, k -HgBr [T AL AR 1256+
UTR—Eo 73N, ZVETHORNR THY | ZOFFRIRE A ALK
R, BRE OV IC K& B LN FFEDND, AWFFE CIISRNR 7 n—>
TH%H NMR (ZED, BT - AL ARREOFHY - B W E OB m H O A
W2 DHZEE BHELTZERE T T2, AU LR EEMROMAIEIZEY, O
XX NI )= R THAE L L Ly NBIRE THHZE, QAL
DFFH) - B B R EBICAE ARIR DS D LRI T HZED 2 WAL E
Tpole, BERTITFEMZ#R 5T E ThD,

[1] H. Oike, et al., Nat. Commun. 8, 756 (2017).
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Fabrication and electrical resistivity measurements of Pb(Bi,Sb).(Te,Se)s topological

insulators
TERMEHITUZILIEERER M2
ER #F—. RS B, #FX kL. B £—

bR B YA NMEBRARTNIE, FFRAETFAC VSRR D, RKAICACVRBL 727 4 7 7 RF8FEEL T
%, L2 LEERk 7 RS O H 13 (B1,Sb)a(Te,Se,S):(BSTSHR) R &, TID 9 b I —H DRI TW3B[1], TI
DR RACEEZRET 272018, N7 Fv ) TEEBML ALV 72 R L2 L PAEEABELE
o TWWb, KL TIITIOH THBSTSHRICIEHIT 52 NL 7 Ny F ¥ % v 7% FFOPb(Bi,Sb)y(Te,Se)a & X R & L,
S RFAEIC X B2 5027 % ¢ ) THIHI & S KFAMIC X B2 N7 Y F ¥ v v TEKD2DODHI D B SV 7 ks
Mrmbxes L ZHMWE Lz[2-4], (fliAAShrEx, A A Sesr#y)=(0.80, 0.10),(0.80, 0.20),(0.82, 0.30) & 7x
Z2X9FREFREL, 7V v~ VK THEMERETT > 72, EPMAIC X 2 #LEGHE & MR XRDHEIE I X 2 HDF
7 % 1T 4 >Ph(Bi1x, Sbe)2(Tevy, Sey)s A IR 4> 5221202 mm R D skl 2 41 0 Hi L. PPMS% i\ T2 ~ 300 KCHE
EPTHIE, 2KTHR—=AHEZRTT o 72, Z DFER, TN OAARME DFE D & b B LIEYTR O 1R K 17 A3
B RIR2 2R Tk 2152 C LI L7223, BN RIR2 5w 2R3 O L ARIEN R IR 5 55V 2R
THLDORHEL Tz, T2, nHORB L pHOREI AL CTHEY, L2732 ) TEEOKRE IAHEIIL
LR o Tz, 22T, BRI OREIKFEIEDSHRARIR 2 # v 2R3 3 Y 27 —Vilkld: b /TRy Ic oY
2 Mg VIR 215 5 72 © . FIB-SEM % AV T20x10x10 pm3fEfE D~ 4 7 v 27 — 3k 281 0 L, 2~
300 KTESIESHT 21T 2 720 (x, )=(0.82,030)D 2 ) 27 —ARE 26UV L7~ 4 7 v 27 —ailkle b
21(025%7 BN ZIEPEBCTRD I ) 27— O2KICE T 3 0 7 iK% Bl 3 b oG onT-, iF
HizFRETRT,

[1] S. K. Kushwabha 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

BZRAURAH - LPER-PELFHRE (KBHRE)

BER BKX, & =, ) RKER, Hx X, K {R—

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 ~ Fig 1. MnNb i it A i

[Mn"(DPDS),]o[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.
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Nonequilibrium dynamics of charge-density-wave phase of 3R-Tai+Se; induced by
terahertz-wave excitation
"EERURE MEFEN EBENRE CIZRURY VEIFER SERE.
S CEMS. {ERFEH R 4— HRBHFEEM
Dept. Phys., 2Dept. Appl. Phys. *RIKEN CEMS, “Cryogenic Research Center
SERE ' EBXE "\ RAFE 2. BPER 2L hHER 2 5ERE > BHBxE

Naotaka Yoshikawa, Hiroki Suganuma, Hideki Matsuoka, Yuki Tanaka, Masaki Nakano,
Yoshihiro lwasa, Ryo Shimano

TR TR « AL B0 E OBHAHMNLAF T 2R ORI W T, BEA BT OMEIC XL 2tk
MRSV I RRFPAH O 8L 72 & BURTR WIS 3 2 s STV D[], ABFFETIL, BTN & B nE
FETRT V IROEBEBRES A 71V 27T A K 3R-TanxSex KO BME LB DN T, ART R LF — 24
HLTERET 7~V I & 2 FERRED & A T2 7 A& fi~T, T ORI, B EREET L L
1274 ) AREZBI L, CHEEEITIER v v THENEND T L& A Uiz, Bl S e g Ay
ML DX Y TREEITPERREEIZITBIN W2, T T~ I L - TRATZH~NER L2 B2 b D,

[1] L. Stojchevska et al., Science 344, 177 (2014).
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Vortex matter in two dimensional BCS-BEC crossover
ITE2RARE-DEIZER-EFHILINOZ OB R U 2—
Max Heyl, HJlI#8A, RIESEIE SERE

BCS(Bardeen-Cooper-Schrieffer) BEC(Bose-Einstein Condensation)i %, 27 =/Lhi 1R D & EEMIRRED 2 DD
[RCdhD, ZNHD 2 SO Tl SEFRIIC DM BEEZ DI TEY, EBREZ TCITAHIE 7%, BEC
D, BIRE)N BCS MBIRAG —/"—ZT7 7 u—F 5 ENRRGI TS, BImER T, it FeSe [1]1X°Y A A
757z [Q7RE DI RS, ZOBROBREN 2IIHE S bED TOD IS I Bb s,

ITEFR 21X, Li A2 hL—ar LR E (Y LikZrNCL 23T, Li 8% 30%70°5 0.4%F T 2 Mo &2 {bad
HZ LR, REEOARF v 7 88 A LB T D2 LI HIL, h RS te B bt TR vy 75 & O T MK Z R E
T HEEHIT, AFRA 2 IKITE BCS-BEC /R AA — "—% R R THHIEZBNNILIZ[3], ZINCUIAN 7 R D Hiffize
PR TEIUT YT AR —T L CTELND D EF YV T BIRER T, BCS-BEC /nAA4 — "—BLEDETT VYL
(272095 % T D, REFFE T, 70AL — N—FHIk CORRDIEL T E R RT-DO THE T2,

[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.
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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'?3, and Masaaki Tanaka®’#
This work presents the first observation of ferromagnetic resonance (FMR)
i i - i i =150, (@) Ing gsFeq 155b
signal in the n-type ferromagnetic semiconductor (Inix,Fex)Sb (x =15%) [1] at el
room temperature and its dependence of magnetic anisotropy (MA) on epitaxial

g [11q)

strain by FMR measurements. Epitaxial strain ranging from compressive (AlSh 2:,:2 }20";;

buffer) to tensile strain (InSh buffer) can be induced in (In,Fe)Sb by growing "' Gahs (001) RiRry ﬁl(‘él) B e X
on different buffers. This study shows the change in sign of magneto-crystalline g Bl 3:30 300K
component(K;) of MA from positive (perpendicular magnetization) to negative Ed _______ éo ’A‘»
(in-plane magnetization) on changing the strain from compressive to tensile. In g ;:,,ifeinHR § Sample B oHy \/

all the samples, shape anisotropy (Ksn) is negative in sign and larger than K. io%gzr?e%; ‘Faiglg ‘(;n%())o §1°°Magzn°eéi§ ;%?3@ T4)60

Thus, the effective magnetic anisotropy (Kest =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)
we observe in-plane magnetic anisotropy (IMA) for all the samples. The 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 6y in both
samples. Dots and curves denote experimental data and

[1] N.T. Tuet. al Appl. Phys. Express 11, 063005 (2018) fitting results, respectively.

[2] Goel, et al. Phys. Rev. B 99, 014431 (2019)
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Terahertz spectroscopy of soft phonon in (Pb1xSny)1-yInyTe thin film
T2RHRE PEIZER SHRB)HARE
HHE¥, EBAEX, SREKE, FBH, BFEE, IIHE, +21F, BREEAER
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WEOHHEEORLEERBEED 1 DL CTRFEMOBEEHEAHTON a0
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BIRLH TV, RBIETIERF BN S MR SRR Th% SnTe &, B °° ;;ique;iy m‘é) v
7w FHTBIRTHD PoTe DRdARICIEH LIz ZORTHMBAECEREEE 15 1. ppy eSnoa)osing Te D
ZHETTRE CHY, YT NI+ ) DI AT IV AT T u—F L5l 8REV R D, FHERALTIL
AMFZE Tl 72(Pbo sSno.2)oolne 1 Te FEIEIZIBWNTT I~ FHER AT ML OEGIRIFEERIE L, 2L
AMMBURHEZ IV IRKEY: 630 kViem TRIEZIT-7c, FBHMEDOH RICHEST, Y7 b7 4 /0 OIIGE D 0.4
THz 725 0.8 THz (Z—F{ET DIERIEZREE QBN KN LT(X 1), Fz, ZOIERIPIRE Z RS £ 7 /1
FERFIRT oV NA T T NV RIZHWAZETIR L, 74/ RT e Ve RFED DT EITHI LT,

T T T T T T
— 630 kv/cm
—— 500 kv/cm |
420 kV/icm
—— 310 kV/em
— 190 kV/cm _|
— linear region

[1] X.Lietal., Science 364, 1079 (2019).
[2] 1. Katayama et al., Phys. Rev. Lett. 108, 097401 (2012).
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A molecular bearing enabling terahertz rotational frequency in solid

BERHRHE - CFPER-BBHRE

FIFEAE - AH -HIE2
43 - O BISETN X E O BT 5. R E KA 57 R .
WA ZF OEBROHEL SICHLED S, Bix R % 3 Xk : | °

TR & % 72 D BIR N 7- LT DL TR 28 2 C I A TR
Eh—RoF ) Fa—T0F, 470287 V=LrRNTT—
L(Coo) S BB L, WEO 77— L U EIET T 213 GHz DF _
HEEE LTS S EARR LT (1] BAZZORE [Py Yy RloTeodamantane | e

LUy LR LR A T & o ARRZE IR NS TR £ 5 190 280 200, 190 990
72 B RN A BT B0, BN IR TCh By s a- W1 TIVYRERS 5051 STV 7
31-UR_R V7 =Ly ([B]IC*C) [2] &, &<, /INSWVERIRG T, THE~ X 2N 01T U 70
REFLHERICOWVWTHRET D, T HE~ U H adis (IZOWTER H NMR HIEIC L0 EERERE 2Rz & 25,
[3]C®C NERD T Z' < > & -die1E 560 K T 1.05 THz D EARNSFmdalfizz 45 2 L RSN 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
RRAXZXRERIZRUARE-VEIFSR-EFH, A BAXEIESFR, B EXRK
BREE, ARER, B)IftE, MK BEA BRES B WIKEBF A BEFE—F

FER T ORI T U WS I C LD FVE BB r R RR I AR T R Y B Dirac 1%
LV, ZOEARITT— DT RLX— 458 E R L, 22— DTE fi(Dirac £)EOV T, B O4E i o7z
Mt A TR Z DN W B E &EOE T ORR 2% 7~ 7, Dirac 2N 28 R CRURIZHEZ2 > TV D DA Dirac
nodal line T&%, Dirac JANEKEHNI AT DIE TEOITHHRY BB R BRIV COD, DAL ET IV
WVEIIRTE LT RADD T, ZAZeH | A48 [M(dmdt),] (M=Ni, Pt) 73 Dirac nodal line 24 3252 L2038
FRBYIC TS TS 1], AHFZETIE, [M(dmdt),]* ? Dirac nodal line DfFEZ EERFNTHRFEL . SHI2, F2I24F
NDF LB ZBRRL TD, BC EHARZ K aUBHI RIS 2 FIINL € NMR EBRZTTV | AT MLy T RAZ A
G FARRFNERLT, (N E N ER/ BRI LRI S T5) 2 RIE LT, mPE O 71/ (T, TR, mIRTIE 2 Rt
Dirac & 1RO TR | R Tl BRI IR D B 2R L, BRI T I &4 72 Dirac nodal line 52D/ R
EFJELIRN, EZAD, /(T TIFH IR0 K) TR ZE -T2, ZAULE F AL OFELE QR R KA e 32,
BE, 2B 23E845 T C Dirac nodal line 237~ 947 %272 Landau YEAI A& LR -2 I REMEZMGTL TUD,

[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

TERURE EXRIFER HA-RH-BEHRE FEEH. LURLAE, BHEC

AU T FGAIAE L DTS BRALTT AN —Y 2 OREEMBICED ERTAE % ——————
VHASRIER LOME Tl D, ALVIFRIRIE TIIATY RO E DU T BR LT p3eo .
ORI R R R L, BBV MEE LU CIEH STV, L LAass i 2 ) (@
7R AL L 7T AN CAE LV BRASIREE T, (330 10 K FREE CIS IS 7o CIX IR 23401 1
Lo EREEND, AT TIE LR BERITNZ TR T ERZEATLIIECEY, 2 |, @
T, D iRALE B LI 5320 :

RBHIAL VRS ARSI TV A LIS — o MRt e, B Cot'e 2 .

(5]
]
]

FEWEME GeV A LR EHLT- LusFessC00.1Geo.1012 (LFCG) 5% Y3Als012(001) 34K E 10 20 30 40 50 60
(THERE L 7=, JEAR ST DR I A~ T3 2.1% CEE AR 113 12 nm 283HEL &SNS, © Thickness (nm)

te UL F ORREE T LFCG 1T E 7 fHIZE A, A4V R OBTORFMEDIK Ficks e i
CHRAMRD D =L TR RO ZILE LT T, O BRSNS (T, ~ e L0 BRI e s
J(DIDA, T IXAHFE AAEA . D IR H) [1], — 7. te LA EOREE Tl LFCG 1% i
SRR RIL B RIB IR N A PN =0 T END LIS IV RIS OINE T, O &R LRI NS
(H~E'?, & 1TRRAIHE L) o BEAURFVEIEIR o 2 — D ILBEE R Cihd MPMS (Zdo TR, AR L3RI AR D
HAT IO Ty DIIEARAFER R 1 ISR T, FRABIO AL SR X, IS 6 nm o 1EJ5 ¥ — B ek ¢l
320-350 K. B 35 nm oD fEJE S5 [EE AR fEIGEEFCIE 350-360 K., BRI 50 nm D58 £k& -k FnfEia ek < 370-
380 K Z/RL7c, 2D, fhdmEEA 2 LS 52 & TRl fb & 2 HIE L . 1E 7 S DR T REF IS 52 & TAL U A
IREMRIX 35—, AL SR EL EIFoNAZ e LN/ 5T,

[1] B W Morris et al., J. Phys. C: Solid State Phys. 19 1157 (1986)
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Growth of topological superconductor SrxBi:Se3 single crystals and annealing effect on
the superconducting transition

TZRMRY VMEIFER H5yA0RE
NI E S

FRBEY ANV AERRAIR BiaSes (Z%fL . Cu, Sr, £72(% Nb Jii-f% Bi-Se fLEEMIZA L Z— L —h DL BRI HHL
T 5[1], AN ABi2Ses (A = Cu, Sr. Nb) TERENDZOEREMRIT, MReY I VBRER THHEBE 2D TEY, £
TR~ T A VHBAREIRBEAFE BT HZ L THLHIBILTND[2], AWFFE Tl SrftA A& x D F7225 Bk 530k SrBiaSe;
(x=0.16, 0.17, 0.18, 0.19) 2 &L 7 7T 7 AIETERLUIZ (7 = FREE 650°C) . 5N 3UEHI B IT AR L DR FE iR
FVEZRE LT AE R BBOBRESBENAE T DI LD MRS NIz, 2N ENDEBIREIL, fd o St JRF(LE
DIFEWIZKHEL TWDEE 2 DILD, £ZT St DA DX —{bx D720 fFb 7 Bk db sl 2 A 588 ICH = H A L,
560°C TT =— VHLERAAT o1, TOFRER, 7212 BN ST B RS T AR/ D7D | Ty 2 Ty TOEBMNH] S
I, BRERME A UE T 2T LT, Fio, REHERRs DM H T iEE 700°CT =0 F R OWFRIZEE L2560
BEERFEO LI, 4 HIX, Nb R—=7 DA W Th i I,

[1T Y.S.Hor et al., Phys. Rev. Lett. 104, 057001 (2010).
[2] K. Matano et al., Nat. Phys. 12, 852 (2016).
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Characteristics of MH2 domains of SMAD2 and SMAD3 in TGF-p signaling.
RRERXZEXER RPEGHENRY TREGLEZER BEHZHEIIERRERES(RE
OW#NE. EE@—. FEK+. R . BzE22

! N s Y
¢ £ § vag1 F\’\" % N
PANIA L D—FETHD TGF- B OFIEKIL, HIFEN TEEIA T SMAD2 &Y SMAD3 ¢ £ /,?jf i "“9][“'\,\‘

(SMAD2/3) DU b ~EZE S5, SMAD2/3 13, UV ML fEfICE S/ T I\‘g’” jy o
SMADA E~711 3 BAAZIBHT %, ZO~T 1 3 BIKIIEN~BITL, SRS §§ Qo M
[K %% (SMAD cofactor) LDl & %8 U CHERE R T OFBLA T2 (TGF- B /SMAD Anozm oo R 156 UAB)
FHO[1] . SMAD2/3 855 2 SOR AL DI C KU ARAES NI MH2 KAL) SMAD2-MH2 O

TR IR —PEIZ, SMAD2 & SMAD3 DT 97%E 6D TRl 2 [2], MH2 KA AZE1F5 SMAD2 & SMAD3
DOFFEDZEBIT AFEAETRITEIL TRV, EZAD SMAD cofactor @ 1 -2 Tdéh% TMEPAI (£, SMAD2 & SMAD3
D MH2 RAA %580 CE DA REMED VRIB S T3], £ D7D, SMAD2/3 O MH2 RAA AL/ HMRE2 A 352
EMMTAEEIND, AWFFETIE, SMAD2 & SMAD3 DT, MH2 RAA AR D 22 BB ENAFET HZEEHIDMIZL
726 SMAD2/3 D MH2 RAAAZHIT DR AT L 7L 25, SMAD2 & SMAD3 D MH2 R A UAZEBIT D0 )ik
DiEV (X)) 1%, SMAD cofactor X° SMAD4 EDAH AAEIZR B A 52 22 L2 WHMZ LT, TGF-B/SMAD R ESIZF60
T, SMAD2/3IMH2 KA DT h 7728026 L T, R IR S T OFRBLZ B (R L TOD LD RIBS T,

o
M

[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 GdTiO3/EuTiO3 heterostructures

ITHFZRARE-MEIFER', EF CEMS?
BRBT, BEE? TAFL 2 NIRRT 2

[#5 5] EuTiO3(ETO)IE Tn~5.5K T Eu?*® Tup DRERT— AL "SRRI IRRS 9 D
PEASERTIHD, — 7 GATIOs(GTO)E, Gd* X ETO @ Eu* E[AIL Tup DEIRTE— Ak
ZRED | Te~30K TE DALY D@D SR B (Ti** D AR L & i}i$¢?@7:)f§2
PE) Mott #afkiE T %, GA> Ti* Os/Eu® Ti* O SEIXEBH RS RAE THY, RHIC
WT ETO ~OEFR—7DBWFFTED, £72. GTO/ETO #1ED A YA RDORER fc~;</
NMZER T DL, KER Tug DAL U DMEDMSR IR D/ 307 75 R RIZHDIAD BTz
GTO/ETO StilZ/2 R EE 1 NFAELD DREER 722 THY BLEREE N, 4 B, GTO/ETO
W IEA M F R LR AR E 528 T B A A R EOE HIRBAMREEL, A (b
DRGR T — A NNEEREIC 5 2 D B B L CHIT 21T o7,
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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
Guanping LI

Numerous aspects of spin-crossover (SCO) materials such as syntheses, structures, and (7S 350eperke ot SGR 22 netwarkors,
Px A 2 x ./ Fe2,
physicochemical properties have been vigorously researched in last decades.!l In this s

st

[ix
i 4 W |
=2

R F | Y| | T b o)
content, the goal of my work is to design and characterize the high dimensional thiocyanido- = ”"ﬂ;' ;2”-"' ? AT

T=90K i T=90K ‘V: (3" :
bridged SCO compounds 1-3 based on iron(II) ions with [Hg(SCN)4]* anions and 2-, 3-,and = ==, '-‘;:é—:»r 5 A % re

L8 % e

| Hg v ¢

T

| %
‘ H
P hierrer

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 ' Fig 1. Structures Of."] -‘3;

3D thiocyanido-bridged networks. Crystals of {[Fe(3-acpy)2][Hg(SCN)4]}a (2) consist of 2D folded-layers. For compound 3
{[Fe(4-acpy)2][Hg(SCN)4]}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 T1, = 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.

[1] M. Carmen Munoz et al., Coordination Chemistry Reviews. 255, 2068-2093(2011)
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Photoinduced dynamics of superconductivity in iron-based superconductor FeSeosTeo.s
AERPRMRE-VEFER-ERHIRE, SRESUEHER- LB PER-ITEHRE,
CEERREMR L F— FRFHFREERM
Bl fnEA, T #FEA, BER 1BXA, Jeremy Wong?, BEE EHE, BT HEME,
s Z4&% srE m=RP, BF 5=AC

PRI VTN RBIREERTHD: BR3dHIES DN T = VL~V FICEED, 2O ET V2T
=2 OF (TR IR —VR Ty M, i (M) ICFEE Ry MRS 5. SRRV TIZOLFNUR
PENBE BB Z R L TWDHEZZ LI TNDD, ZHLEBHEL T, FeSeB LU EDRITFHAI T v 7 HEAIZL > T
FEERBIRE (T.) PREIERTHIENFNHITND (B ZEA A R E OV IBRIE R — 712X T8 Kb
YOKET EFHTH[1]). 2T THEAIIIICLDEN 7% v 71 ADFeSe 2 DRBRERLFIC G- 2 2B HIE A FF D,
T F -~V (THz) REE 3 R 53 5% IV OB O FeSeosTeo sOB BT O AL & ~T-. KR, BUARERT AL
ORIBEIRE CHDAOEY F AT —RENEDIERIEFEEITL ST, B oD THZIE 2 S92 & B IR 30 O THZIE A3 U
ENDEVITHZE 3@ FH 564 (THZ-THG) 1Z¥E H L[2,3], THAEMIE T 528 THBHL % OISR 28 5k O IF R %8
0.1 psO R 3 fERE CRLNIL 7=, 38 CIOLBIEIRIEIC B I A THZA e A EE ORI TR R A E T, BimE
FRFEDWIIAL S A T2 2T\ Tl 15,

[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 CuGeO3
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, 1. Terasaki, & K. Uchinokura Physical Review Letters 70, 3651-3654 (1993)
[2] D. Hirobe, et al., Nature Physics 13, 30-34 (2017)



P-39

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- ;E: z 10K
dimensional confinement of carriers that allows for highly effective gate- g A 300K
voltage control of their magnetic properties and Curie temperature (7c) [1]. E, 4
For applications such as single electron spin transistors (SESTs), E_z 2
ferromagnetic QDs with high 7c¢ and good compatibility with g -3 3 2 1 o 1 2 \

semiconductor platforms are essential. In this research, we were successful ) Field (T)

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 7c of these QDs is more than 300K. This

result also provides a new way to increase the 7¢ of (In,Fe)As whose maximum 7¢c 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:PdSi3
TEZRURH-YPEIZER-SR(B)ARE
MEEEX. @+ 32X, Max Hirschberger, +2 i, BH&BAER
AFIIAFHE
F IR =N OIREROBEREE THHAFNIA UL, AL hr=s 2D 0.5 ——
WAL LTI H &, ZOMPEISEICHOWTHFEDN ED SN TWD[1], A%V 0.4
ST IO TIROVAE IS A RITE L ARERHEICRER B A 52
%o ZORIZEMIZIZ L DB — VDR TN ANHRITELL, TR
BRIV R MR a Y L RV AR R E L THIL LTV D, L, Al
RS OBINOWMIEB T EDO2 0D RIZLEES TS, , , ,
ABFFETIE, BEREAE DDA L U CREROLS: I — B (LA T 1 —4) 00 1.0 20 30
ROl H BRI T, ERBIRES D= S AN pesmy  Meanetereell)
BIERFAF VAV WE GdoPdSiy ZXRUTIEHICON—HREPELIE pryn e e
[2,3]0 DGR, FRIMEBIZIB W TAF AL ATH R LT MR L I — 3 5%
HBLUIS (B 1), ARFEFRTITH — D ROBESHRAFE R O3 F— (RIEVED R R S5 FNNT OV Gl 9.
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|77/ (mrad)
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[1] 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
RRXRPEHZPRAMRAMVEBEZERER)ITHRE T,
RRIFKFEFRVEBZFRAFLRMRE 2, RERXEYERAER/NDFHRE
EILEEF 1, BLT K, EfkBER 1, FkhX", RIFE ", EHENKE?
B2 —/8E 2 FRHE? REHM 3, PHFXEK 3, RA)IEBH '

BRI T A= D DEE L 72 2 R CHH T T 7 =W 2 BER DS
&, ZOBMITFE TR TN (f 257 —H L— ) ShpLwtrsiicelt |
L. Ca O HITBEENFKEIT H[1], ZOEFITA Z—Lb AT —U RIZED
L SN TWERR]. foE THEE Rk D TR A R T T ainoTe, &I,
TERARE SH TV RIEHEIEE 7 L & I OMENS B2 5 = & A Sn3,4]. F

N . ; ” . I,CaAf X —H1L—
FE72 BB M 7 S S SR B IO MBI DR D BTV B, AR ) 5 T e
T, BEE ST 7 = VB AMICBO T, Bx BIERA M T CREME - BT e, KENIA L2 —7
RAE - USRI R TR L. BRI REHEE DR & | s & BEE 0 ;%gg;fﬁ?ﬁ%ﬁ
BT SV TH BT L, R TIIREMMIC T 5252 & b a0kt 5.

[1] S. Ichinokura et al., Acs Nano 10, 2761 (2016).
[2] K. Kanetani ef al., Proceedings of the National Academy of Sciences 109, 19610 (2012).
[3]Y. Endo et al., Carbon 157, 857-862 (2020). [4] J. C. Kotsakidis ef al., Chem. Mater. 32, 6464 (2020).
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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,=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 af

dimensional (2D) limit as well as development of magnetic van der Waals

M (10° emu)
n

heterostructures [1-4]. However, 2D ferromagnets with high Curie temperature (7¢) was
still missing. Recently we have succeeded in growing atomically-thin chromium telluride 1

epitaxial thin films on insulating sapphire substrates by molecular beam epitaxy (MBE), of

E | 1 | 1 1 | 1
and identified its phase as CrsTes based on the detailed analysis on the structural and 0 50 100 150 200 250 300 350
T(K)

magnetic properties. We found that 7¢ 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 CrTes.

with- and without-annealing samples show different thickness dependence of Tc. 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
BERMAHDEZER A, BEERMFHRE 5B
Department of Physics A, Cryogenic Research Center B
EHEXHEA SMEA BEREEA AIAEEA 3L BHRAE
Yoshua Hirai A, Naotaka Yoshikawa A, Hana Hirose A, Masashi Kawaguchi A, Masamitsu
Hayashi #, and Ryo Shimano A B

EASAB)NEIT 4 7 v 7 B2 ROHICERRT 2 @O A i - BIRAMBHIH S TWOIMETH
%o B, 20 Bi OFBEREHIBWT, MENERET L & 2ONY U7 IKAF LIERBRAAET D Z &M
WwWaE SN 1.

AHZETIEZ OMRHEIRIICZ VBRI NDINBHRO LA F 7 2AZ2EHT 5700, ALK Lo Bi #hiEiC
AR T = 5 NSV A L= — % U U CHIER BRI EZ AR L, ZORMEE I ST D T T~y
(THz)J 238 U CBUIT 5 2 L 2T, ZTORER. i~V &7 0 ITKAFT 2% THz WS 28172 2 &2k
L7z 2] AEETIEZOL IIC LTS & D THz IO, ARAEKRTENE, 2 7V OBREKRGEN, B
RAEPEIZ DWW T ORERZABI L, JEEROER « $EMOBEREIZ OV T 2.

[1] H. Hirose et 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
E YATLREIREREFHERER SBHRE
K& tx# E.# Bl.RAIR 470 2328 FE.KH #HE S8 E2

BT ESEECHE TR % BT 2 72 0 IR RIMEIC B W TR 2 B
L. RGN 2 3 2 BN 2 BT 5 Z L BBEARRTH 5,

Z ZTRA T, B a0 F 4Rk A 3R B £ ~ Y (TES: Transition Edge
Sensor) (IC A& H L. Awlr i —HEHE 2 Vv CEIfFRE 2 KR 5 2 &, H—HKTHK
HEEH DA EE Mo 7z,

AW ClE. 850 nm DS AL —HF — % TES O &HEIE I S L. SQUID %l L THY
R Lot N2 BRUS T 2 BT 2 © & CRICERMHE 217> 72, C OfE%. 850 nm
DWRICHE N TRIFZHDETREEN 2 H T 2 2 L3 EiEI N7,
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Magnetotransport properties for intrinsic topological insulator Mn(Bi,Sb),Te, thin films
TZRPARE/MEIEER/+2 - SEHRE
EBEA, SREANE. IR, EFRX. BRH, SEE. JIIEER. +25F

RRE Y A U AR 0D 35 1 R RE TR SRR R 2 D Z L TR - BE R — A Bl o
Hrar 2 B BB NAE LD, MnBiTey, IZN K Y728 MR o I VHBRRAR THY | R4 3% Mn O
SRR R I KV B [ SR DS D5 . F 4 13 MBE #1245 C Mn(Bi,Sb), Te, kA

B AR U RS URAE 2 SRR AL~ T2, £512, Sb LRI LB RS RIS LD 7 o VAL Y 3% .w.
2 AL A G oD 2L T, AT FVE AL CRE R — VR KT DIROBNERLIZ, ,’;‘;4!/,;.-‘.;/ .;.;.;.;
o‘n’llh’ﬁ DO

AT b vy 7 D RESITROELNE T AFUTZFH NS | SIS 72 B AR — L R RO
SR ARSI DV TOSEIER R IROEEN EA B TWDIEERLTZ,

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

1: MnBi,;Te,

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.
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Ratiometric thermometry based on dehydration-enhanced NIR photoluminescence in
lanthanide(III)-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 a73K
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scientific attention as promising candidates for developing multifunctionality
like proton conductivity, humidity-sensitive magnetism, photomagnetism and

photoluminescent single-molecule magnet.! Lanthanide(III) ions as the
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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 0 s w0 o 100 100 1100
Wavelength | nm

relying on the intrinsic stability of cyanido-bridged complexes is just inneed  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)]«[Yb(2,2’-
bpdo)2(H20)]1x[Cu2(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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WARZ RN T DLk D, L2AB ATENDFIETHREEALE T 2L, EBIRE LT ThilmANREBL L CRIL
RIROVEEZ R OZENTED, SHIZREMANT DL, BRRF /2 EER - OEBDHE 5, ZNETTAEN), 16k,
T ZADMIENL, i3 FRoanAR WS To T R 72 R IATHO N C&E e, Tl E AR OB R DT IR (&
F AT FEDIIIRIEDIENE TR T DIEAIIN 2 B - T AEMNGET 5 BT, HHEIRO-(ET)X 138 -DET VIE
Thod, ZOWETOREE I, KR CEMMEME/RDDY, AW ICLER LA LI 5 LB TI3RIR THZ AR
T% (B ATA)[1,2], BAIIMERDAT AT @EINEAPENEL | BT DT RAREA DIRDEO ARSI,

(R IXER T = A 72T ET 1 LICEELTRY, B O 7 AT = Ak 1O B 5 ENTERS B -
TWAZENFHHILTWD[3], RBFFETIE, RGN R D = D>DWHEO0-(ET):X (X=TICo(SCN)s, RbZn(SCN)s,
CsZn(SCN))&ERI B LU, TNENDEM AT AT S ET 45 EOBRBEE S T~ 43 ik TR, 20k
B BB, BT NE ARSI ARDIEE [0, INTHTV N UK 1972 — MR o547 725 I B Zdifes /o A ~ 28k
T DHZEN DTz, ZOR - B aAG— R — I B AT AR R THDHEEZ DD,

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

[2] T Sato, et al., Phys. Rev. B 89, 121102(R) (2014).
[3] T.Sato, etal., 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

RAER, RAKLESHIEMIE, JST E=HF, KX CSRN
S#@E, Le Duc Anh, # OB/, AR

H— LR CHRSNA N IV o -Sn 13X, ZE OO BAIE)G, Frar e IVt ORBE A U ha=
I AL THE THA[1], 4 lEF % 1%, B s B 72 6 o -Sn % InSb(001) i FITAEL | Skt 2 fiE
Hrdn2ET, a-Sn DR TMRRY I AYEZ RO CEEIZB DN LTS, a-Sn @ 2 IRothRue LR kg, Ik
H 72U — L fH(= -0.62 ~ -0.93 ) LA 7 b B (= 0.035 mo) & Fi D, E D& BB E T 30000 cm?/ Vs (ZF

TEELZ, ZHUL, ATHZEDRI 10 (5 DETHY[2], MReThL
WEEEREZRELTLIEFICEWETHS, M T, AT o-
Sn @AJW/%“/P@%%TE%%ﬁ%ﬂ:éﬁ?ﬁﬂa‘é:k&:ﬁ%bf:o
HETIE, INOO R TIRBI DS RE- IR E « 4 i - R K 71
WThim T Do ARRIT. «-Sn MR /VIPEEERIZ I
DI T MM BN/ DT e BRI R T b,
RKR—=2ADAE v b= A H~DREZFE T 56D ThHD,

(@)

5nm e data
— fit
asn WW«-‘
InSh —0.02} 1 i B L plane
0.5 1.0 15 20 55

1/B (1IT)
Fig. 1. (a) a-Sn ® STEM % (b)2 K T
BLH X 72 BHAE 7n 2 IRE)

[1]Y. Ohtsubo, et al., PRL 111, 216401 (2013). [2] Q. Barbedienne, et al., PRB 98, 195445 (2018).
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Controlling giant epitaxial strain and superconductivity in RuO,/TiO, superlattices

TFER- BT - )RR E
RREL FTHIERE KRB )IEH S

RuO, w1, TiO(110)FMK FI/FRIL . c i mICERT X F o vy VEARZ DT 5 T LI X o T, BURER
MrRT, 72, BEREL &2 LR PEROMENLRMICR Y, BRIV XX v VEREHERFCTE AL
%, ZD72®H, 20nm-40nm &\ 5 [R S N7 BE D RuO, HED ZEEERMEEZ R T L8 b N T3 [1],

AIFFRNZIBNTUE, 57 FR=E XX —1E%2 FW T, RuO/TiO, ##& 1% TiO, BOES%A 0.7nm 1, BIEDIREZ
50nm F£E (Z[E E LT, TiO2(110) A _EIC/ERLL 7=, TiOx(110)F:4_EIZ/ERLL 72 RuO, L2 Tid 50nm FE D
JETIX, ERZEAXR T VB HLEMEFFTHIEITTERY, LU S FERDOIAY YT LD RuO, DI FE2EEELHE
FTREIND TiO 23y 77— L THWAZEIZE ST, 50nm FEE DB T HEICB W THE RS oy L E L%
MEFF T D2 LITAEILTZ, TiO: JEDESIE 0.70m EWVOIEFITHWIRE THLZ LA BRI DL, Kb E R 2%
SRINVEBDDDo TS AL, FEFICHEOEREFCHE DNy 77— WAL T, IRELZELIEBELE R
EXXR X NV BHBEMRFTDHIELNTEDLEE 2D, Fio, B FEEZFIHT 228128 T ERZEXF v L ELD
HAENZ B L= A5 FL L 50nm F2E EVN) RuO, I W TR E A RS WRRIZB W T, B8R e Z2 R4 28
W27,

[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

BRRUAE - MHRBRENFER
{ERIEE

In this talk, I will introduce the superconducting quantum interference device (SQUID) rock- f

N
magnetometer (Model 755, 2G Enterprise) and the magnetic equipment, and its application for __@m : ﬁ ;

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

1: SOUID #é /15t

experiments, remanence measurements for divided subsamples, and impact simulations. The
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.4Fe2As; 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, Japan3

*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 (Jc) in cuprate superconductors [1], and further
enhancement is reported by splaying the direction of CDs [2]. In the case of Ba;.x.KxFe,Aso, the J. enhancement also occurs
with a non-monotonic field dependence, namely the anomalous peak effect [3,4].

In the present study, Bao¢Ko.4Fe2As: 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 J,ara 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
ABFRUVIREVEFEY, S EREFHRE 52—
A MEAFISGH, FE 5B #)I e, |U B

VAR, MRa Vi E P&y OISR, N LHRICHE#EHIND X SR ofH) |‘ ARARM (15500 _ ‘|
Y, B4 1Ay B CRIBIREREE T O ERATHON TS, TIROARA LN E2ET ‘
10 mK FREFTOIREZFLIENTEDD, B mK L FOREZFEITH720120F, BAE
v Dx I =2 E R LT AZ B B TH S G % (NDR) 2 S E 2 B39 5. Cu ALY
V&AW —f%E972 NDR IZHEROBHL AT L THY, £ KA TERYEILSENZD,
MBSO AR T D= RARENEVI R ED DD, £ TH L X, KIRHEIFOIEF
FIES THEORWNE G T, — B2 AR B E DO EFHEHF TEHITE /T, 20
2 1 mK F2ELL T ECOE DR 285 A D8 A T E D/ N GEZ M 2 E 14 U (CNDR) OB IZED A A T
%[1]. CNDR (X220 PrNis fZAT — V%2 DDEAA »F CHEIIEE R LI EES D (K1) . ZOEBUIIL, WT it/
TCEMERE7R (A) BEAA v T, (B) B CREHER S TR 8 ~ 7 v N2], (C) MighiTA72% Fv iz PrNis £%
AT —Y DRFEDRLEETHS. NDR OJFEEE CNDR O EIYA27/1, BELONA)~(C) DFEIIZDOWTIER T 5.
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1: CNDR oK

[1] R.Toda et al.,]J. Phys.: Conf. Ser. 969, 012093 (2018).
[2] S. Takimoto et 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)MnO:;
IZRAERHNYEIZERSEHRE
BRHETF. EFRX, TEFL. BERKER

R T RANA ey VY (RMnO;) IKfFEEINLE~LF 7 v 7 2Tlk, A VRIFICHEEKL 28R
PRI T 2 -0 ICERABARAIREZ T T, CREBRBRIETHIRL L OLFIREIC ENS, EXHA
7 v VOIERAIE, o AEIEZ NZ NWIEHEETT I 2 B, TEEEERRE T & X 2 s R I B S 2 R
CLoETHIANIC X WV FE 0 ERRZ) BHRETR T, WIiitd RMnO; DL 7 bu~7 7 vHIBICE W CEH X
NTWw3[1,2], RMnO; (37 T4 4 v OFRIC X VI TFEE N L CTHRESMHAFERA2S K & 2R S Wik~ il 5
DEIT 2 FFIC BEuia Y MnOs 137 HHAA A v D 2 v VgD 70\ 7230 GBI e il SAH EAEF 0 2234 L %,
AWFFETIE EuixYxMnO3(x=0.3,0.4,0.45,0.5) D 4 D DOfARICEH T, JEMR T 2 k& et ir o JE %
110720 Z ORGSR I TT11 2 DK Z X DR KAEIE 1L B[RO MKKAFEIC R 7 — 3 2 DTkt LT,
FECHEE R DR & X 1387 3 MBIKFEEZ R Lz, SHRRBNERERTIL 7 b u=2 ) v sl s o0k
DELIEELNIGL TR 0B ICKFETILEEZLND,

[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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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

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 ¢ ] o 5ms
properties and functionalities. Our group has reported copper-octacyanidomolybdate ¢ o 25ms |
assembly(Cu'>,[Mo'V(CN)s] - 8H,O) show photo induced magnetization and § ,] o :
ferroelectricity in its powder sample.! In this research, thin film type of copper- g . 2ooms :
octacyanidomolybdate assembly was synthesized in the electrochemical method, and g 1 o f
the polarization retention was observed and evaluated by PUND method.? : e Geses ML

D S

Thin film type of copper-octacyanidomolybdate assembly(CuMo) was synthesized by 04— .
applying the voltage at a constant potential condition of +500 mV vs Ag/AgCl reference s 100 12TOem;:thurS(|)< o0 200
electrode to a HNO3 aqueous solution where Nas[MoY(CN)s]-4H>O and Cu'(NOs)-
3H,0 dissolve. From the characterization of CuMo, the chemical formula proved to
be Cuz[Mo(CN)s]-8.0H,O and cyanide ligands bridge between Cul' 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).

Figurel: Polarization retention plot

[1] S. Ohkoshi, N. Machida, Z. J. Zhong, K. Hashimoto, Synth. Met., 122, 523 (2001).
[2] 1. 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
AMEBRMEZEH Rt A— RHEAREM. P EFRARR - MEFERN - BEHEHRE,
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hREFFA BRIEAX B, FHAE . BEHRX AL

FEALOD 7 12 Lo TR MDAV AL 2 T IR ML 1, FoLoD Jy e SRS
2B i (1917 13 72 B R0 W ) L2k L T2 AL (= SRS iU 7-) -
FICEVTHIS, 22T, 5 A ST S5 NN O S FR T A e W»VMMMMM» N
LT B N 22 ] B ) Bk B 2 > 7 R BE L JRBE I T 5~ /L 2% ¢ T
BRS20 ImIC. JERE RN f ke K7 85 2 s F (SH)AYBLRL [ 1], L BV ARSIV R0

SHiM 4 IR FE AP IS LIS E — 7 2 BES T, E E B Alc Ly LSRR OB
Bk B F-OE (L %555 5 L I A B ME T F 50T, B LS Rk B 7 ASSHORIA T, b5 % | 34
Reh (1 0e) THHIT L., 7 LncSHOBREA K LT, 22T, R1OISIC, BH BRI L TR BEE S 110
EF LS ANDIET, TT~ Y BTSN S S BT I, IRBIL . BRI A H T AR i 0T
AT T SEE R R BT DR, SRR R EA Y LT= b2, BRI 7= SHAE B4 2 | 30
CxFr, ZOFALT T BB Rk BT OB A ZOF NN T 0—T LB s S5,

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