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Terahertz wave absorption properties of cyanido-bridged metal assemblies showing 
charge-transfer phase transition
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Molecular-beam epitaxy growth of Cr1/3NbSe2 and its magnetic properties at the two-
dimensional limit

, Saika Bruno Kenichi, , , , , 
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反反転対称性を有する新規スキルミオン物質における創発磁気輸送現象

東大工 ， さきがけ ，東大物性研 ，理研 ，東大東京カレッジ
吉持遥人 ，高木里奈 ， ，齋藤開 ， ，

中島多朗 ，十倉好紀 ，関真一郎

スキルミオンはトポロジカルに保護されたスピンの渦構造であり、超高密度で消費電力の少ない情報担体と
しての応用に向け精力的に研究が行われている。従来、 相互作用がスキルミオンの形成に寄与しており、そ
れゆえに反転対称性の破れた結晶構造が必要であると考えられてきた。しかしながら、近年では反転対称性の保
たれた 化合物において、遍歴電子を介した高次スピン相互作用によるスキルミオンの観測が報告されており
[1-3]、大きな注目を集めている。
そこで本研究では、この形成機構に基づいて現在世界最小のスキルミオン径を実現している の類縁

物質に注目して物性測定を行った。測定の結果、磁化のステップ構造に対応して、ホール抵抗率の磁場依存性に
複数の急峻なピーク構造が確認された。これらの結果は、本物質においてスキルミオン相が実現していることを
示すのみならず、一つの物質の相図において複数のスキルミオン相が存在していることを示唆する興味深い結果
である。本発表では、ホール抵抗率の特異的な振る舞いや、中性子散乱実験の結果を踏まえた本物質における磁
気構造について議論する。

P-4

P-3

2



, IACP FES RAS A, Far Eastern Federal Univ. B, C, D

, , I. A. KibirevA,B, A. V. MatetskiyA,B, , , C, 
C, D, D, , A. V. ZotovA,B, A. A. SaraninA,B, 

(TI) spin helical/chiral

TI( TI: FMTI)

spin chirality (Sk)

[1]

Mn FMTI

Mn(Bi1-xSbx)2Te4 (MnBST, 1(a))

Sk 2 MnBST

TI (

1(b)(c)) MnBST

Sk

Sk [1] K. Yasuda et al. Nat. Phys. 12, 555-559 (2016).

1. (a)MnBST  (b)

 (c)

P-5

Search for the Spinon Fermi surface in the spin liquid material, κ-(ET)2Cu2(CN)3
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Synthesis of Fe2-xTi1+xO5 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 (Fe2TiO5, pseudobrookite) with orthorhombic structure have been well investigated and its solid 

solution (Fe2-xTi1+xO5; 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 Fe2+ ions are confirmed and calculated by curve fittings on Fe 2p3/2 peaks in X-ray photoelectron 

spectroscopy (XPS). The indirect bandgap energy of insulator Fe2TiO5 is obtained to be about 2.1 eV. The measurements 

of Seebeck effect and electrical resistivity show that metallic Fe1.7Ti1.3O5, semiconducting Fe1.5Ti1.5O5 and insulating 

Fe1.3Ti1.7O5 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 Fe2+, Fe3+ and Ti4+. It is worth noting that Fe1.5Ti1.5O5 and 

Fe1.3Ti1.7O5 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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V. Kocsis

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 
giant/functional electromagnetic phenomena [1], the direct evidence is still lacking. In 
this presentation, we will report the magneto-optical study on the recently discovered 
magnetic WSM Co3Sn2S2 with the giant anomalous Hall effect (AHE) [2,3]. The 
magneto-optical Faraday/Kerr effect and first-principles calculations reveal that the 
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 
structures play the decisive roles for the giant intrinsic AHE. The magneto-optical 
signals are also exceptionally large compared with the conventional ferromagnetic 
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).

Fig.1: Giant optical Hall
conductivity in Co3Sn2S2.
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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 (LnIII), molecular materials based on LnIII can often exhibit 

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, {[HoIII(4-pyridone)4(H2O)2][MIII(CN)6]}·xH2O (M = Co, 1; Rh, 2;

Ir, 3) and their respective magnetically diluted samples 1@Y-3@Y. By ac magnetic

characterization, the zero-field SMM behaviors for HoIII center were observed in all samples.

Photoluminescence study on 1@Y-3@Y revealed broad emission band from 4-pyridone 

ligand, dented by a series of highly thermal-dependent re-absorption lines of the HoIII 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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YBa2Cu3Oy

Photo-excited nonequilibrium state of a high-temperature superconductor YBa2Cu3Oy
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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 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 FeOy/SrTiO3 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 cm2/Vs at 2.0 K, and 2D electron gas (2DEG) formed at the FeOy/SrTiO3 (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 Å) 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 

results provide insights into the formation mechanism of the 2DHG at the FeOy/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).

Fig. 1: Schematic cross-
sectional structure of the
AlOx/FeOy/STO samples
with Al back gate and
contact pads. 
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Nonlinear transport in 2D Rashba superconductor SrTiO3

 1, UCSB2, CEMS3, 
Central Research Institute of Electric Power Industry4, 5

Yuki Itahashi1, Toshiya Ideue1, Yu Saito1,2, Sunao Shimizu3,4, Takumi Ouchi5, 
Tsutomu Nojima5, Yoshihiro Iwasa1,3

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 
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.

[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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P-15

Pb SrRuO3

Evolution of ferromagnetism and anomalous Hall effect in Pb doped SrRuO3 thin films
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1 Pb
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[1] J.-G. Cheng et al., PNAS 110, 33 (2013).
[2] J.-G. Cheng et al., PRB 81, 134412 (2010).
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Terahertz spectroscopy of MIR-pumped stripe-ordered cuprate superconductor 
La1.6-xNd0.4SrxCuO4
A  , B , C

AShimano Group, Department of Physics, BAIST, CCryogenic Research Center
 A,  A, Dongjoon SongB,  B,  A, C

Morihiko NishidaA, Kota KatsumiA, Dongjoon SongB, Hiroshi EisakiB, Ryo ShimanoA, C

[1]

 [2]

[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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Observation of magnetoresistance in Fe/MgO/ -Ge/MgO/ Fe vertical spin valve
devices

MOSFET[1]

MOSFET

(MR) [2]

MOSFET

MgO (001) Co (20 nm)/ Fe (20 nm)/ MgO (2 nm)/ 

amorphous(a)-Ge (1 nm)/ MgO (2 nm)/ Fe (100 nm) 

3.7 K 1.1% MR

[1] S. Sugahara and M. Tanaka, Appl. Phys. Lett. 84, 2307 (2004).
[2] T. Kanaki et al., Appl. Phys. Lett. 107, 242401 (2015).
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Large magneto-optical effect on chiral antiferromagnet CoNb3S6
A CEMSB, C

A A B A A,B,C A

[1] S. Nakatsuji et al., Nature 527, 212 (2015). [2] Z. Feng et al., arXiv:2002.08712 (2021). [3] N. J. Ghimire et al., Nat.
Commun. 9, 3280 (2018).
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Room-Temperature Antiferroelectricity in Multiferroic Hexagonal Rare-earth Ferrites

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 (h-RMnO3 and h-RFeO3, respectively) are promising because of their high ferroelectric (FE) ordering 

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

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

relatively large, h-RMnO3 shows antiferroelectric (AFE) properties. However, to date, the 

AFE phase of h-RMn(Fe)O3 has been observed only in a narrow temperature range (60–

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

expanded the temperature range of AFE phase (10–300 K) by preparing h-DyFeO3 (h-

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

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

MC versus magnetic field (H) curve.

[1] H. Das et. al., Nat. Commun. 5, 2998 (2014)

Figure 1. P–E (a) curve of the h-
DFO film measured at 300 K and 5 
kHz
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13C-NMR study of superconductivity in a doped spin liquid candidate
A

A

-(ET)4Hg2.89Br8 ( -HgBr) 2

-HgBr

[1]

 (Tc ~ 4 K) -HgBr

NMR

2

[1] H. Oike, et al., Nat. Commun. 8, 756 (2017).

FIG.1. -HgBr

[1]
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Pb(Bi,Sb)2(Te,Se)4
Fabrication and electrical resistivity measurements of Pb(Bi,Sb)2(Te,Se)4 topological 
insulators

M2

(TI)
(Bi,Sb)2(Te,Se,S)3(BSTS ) TI [1] TI

TI BSTS Pb(Bi,Sb)2(Te,Se)4
Sb Se 2

[2-4] ( Sb x Se y)=(0.80, 0.10),(0.80, 0.20),(0.82, 0.30)
EPMA XRD

Pb(Bi1-x,Sbx)2(Te1-y,Sey)4 2×1×0.2 mm3 PPMS 2 ~ 300 K
2 K

n p

FIB-SEM 20×10×10 μm3 2 ~
300 K (x, y)=(0.82, 0.30)
2 K 2 K

[1] 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).

P-24

12



℀ ∀ ∀  
 Ā ̀

   


 ̀ Ā

℀ ∀ Ā 
 Ā ̀ 
 ̀  

℀     ℀    

̀     ☀

─ Ā ─ Ā ∀ 


P-26

P-25

13



Vortex matter in two dimensional BCS-BEC crossover

Max Heyl, , ,

BCS(Bardeen-Cooper-Schrieffer) BEC(Bose-Einstein Condensation) 2

2 BEC

BCS FeSe [1]

[2]

Li LixZrNCl Li 30% 0.4% 2

2 BCS-BEC [3] ZrNC

BCS-BEC

[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

1Dept. of EEIS, Univ. of Tokyo, 2IEI, Univ. of Tokyo, 3PRESTO, JST, 4CSRN, Univ. of Tokyo

Akhil Pillai1, Shobhit Goel1, Le Duc Anh1,2,3, and Masaaki Tanaka1,4

This work presents the first observation of ferromagnetic resonance (FMR) 

signal in the n-type ferromagnetic semiconductor (In1-x,Fex)Sb (x =15%) [1] at 

room temperature and its dependence of magnetic anisotropy (MA) on epitaxial 

strain by FMR measurements. Epitaxial strain ranging from compressive (AlSb 

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

on different buffers. This study shows the change in sign of magneto-crystalline 

component(Ki) of MA from positive (perpendicular magnetization) to negative 

(in-plane magnetization) on changing the strain from compressive to tensile. In 

all the samples, shape anisotropy (Ksh) is negative in sign and larger than Ki.

Thus, the effective magnetic anisotropy (Keff =Ksh +Ki) is always negative, and 

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

behaviour observed is similar to that shown by (Ga,Fe)Sb [2]. 

[1] N.T. Tu et. al Appl. Phys. Express 11, 063005 (2018)
[2] Goel, et al. Phys. Rev. B 99, 014431 (2019)

FIG. 1 (a) Sample structure. Inset shows the definition 
of θH and magnetic field H used in measurements. (b) 
FMR signals for (In,Fe)Sb/AlSb (Sample A) (c) FMR 
signals for (In,Fe)Sb/InSb (Sample B). (d) FMR 
resonant field  HR vs. H direction θH in both 
samples. Dots and curves denote experimental data and 
fitting results, respectively.
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Terahertz spectroscopy of soft phonon in (Pb1-xSnx)1-yInyTe thin film
( )

, , , , , , , 

1

SrTiO3

[1,2]

SnTe

PbTe

(Pb0.8Sn0.2)0.9In0.1Te

630 kV/cm 0.4

THz 0.8 THz ( 1)

[2]

[1] X. Li et al., Science 364, 1079 (2019).
[2] I. Katayama et al., Phys. Rev. Lett. 108, 097401 (2012).
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NMR studies on organic semimetals with Dirac nodal line
, A , B

, , , A, A, B, A,   

 Dirac

(Dirac )

Dirac Dirac 

nodal line Dirac

[M(dmdt)2] (M=Ni, Pt) Dirac nodal line

 [1] [M(dmdt)2] Dirac nodal line
13C NMR

- / 2

Dirac Dirac nodal line

(30 K)

Dirac nodal line Landau

[1] B. Zhou et al., Chem. Commun., 55, 3327(2019)
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High spin freezing temperature in Co2+ substituted rare-earth iron garnet thin films 
due to introduction of lattice defects

  

Tg 10 K

Tg
Co2+

Ge4+ Lu3Fe4.8Co0.1Ge0.1O12 (LFCG) Y3Al5O12(001)
2.1% tc 12 nm

tc LFCG
Tg Tg ~ 

J(D/J)1/4, J D [1] tc LFCG
Tg

Hc~ξ1/2, ξ MPMS
Tg 1 6 nm

320-350 K 35 nm 350-360 K 50 nm 370-
380 K

[1] B W Morris et al., J. Phys. C: Solid State Phys. 19 1157 (1986)

1. LFCG
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Design of Thiocyanido-bridged FeII-HgII 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 

physicochemical properties have been vigorously researched in last decades.[1] 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(II) ions with [Hg(SCN)4]2- 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 

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)4]}n, it has 3D networks and temperature-dependent structural parameters owning to changes of spin 

states of FeII irons. Crystal 1 and 2 remain high-spin states when decreasing the temperature, while crystal 3 reveals partial 

SCO effect with T1/2 = 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)

Fig 1. Structures of 1 - 3
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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-

dimensional confinement of carriers that allows for highly effective gate-

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

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

ferromagnetic QDs with high TC and good compatibility with 

semiconductor platforms are essential. In this research, we were successful 

in the growth of ferromagnetic QDs by doping Fe into InAs QDs. The 

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 TC of these QDs is more than 300K. This 

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

heterostructures [1-4]. However, 2D ferromagnets with high Curie temperature (TC) was 

still missing. Recently we have succeeded in growing atomically-thin chromium telluride 

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

and identified its phase as Cr3Te4 based on the detailed analysis on the structural and 

magnetic properties. We found that TC of the as-grown samples were about 160 K, but it 

increased up to 310 K by post-growth annealing (Fig. 1). Moreover, , we found that those 

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).

Fig. 1. Increase of TC by post-
growth annealing in Cr3Te4.
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Excitation helicity-dependent terahertz emission from Bi thin films
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Magnetotransport properties for intrinsic topological insulator Mn(Bi,Sb)2Te4 thin films 

MnBi2Te4 Mn

MBE Mn(Bi,Sb)2Te4

Sb

/  

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

MnBi2Te4 is an intrinsic magnetic topological insulator, which shows spontaneous antiferromagnetic orders. In this study, 

we performed a systematic study on Mn(Bi,Sb)2Te4 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-45

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 

scientific attention as promising candidates for developing multifunctionality 

like proton conductivity, humidity-sensitive magnetism, photomagnetism and 

photoluminescent single-molecule magnet.1 Lanthanide(III) ions as the 

functional centers exhibiting both emission and large magnetic anisotropy are 

beneficial to prompting photoluminescent single-molecule magnet behavior 

by introducing into cyanido-bridged network.2 Moreover, the durability 

relying on the intrinsic stability of cyanido-bridged complexes is just in need 

of tolerating external stimuli for solvent driven process. In this regard, our 

group presents the three-dimensional cyanido-bridged bimetallic network material, [Nd(2,2’-bpdo)2(H2O)]x[Yb(2,2’-

bpdo)2(H2O)]1-x[Cu2(CN)5]·5H2O. The NIR luminescent emission can be dramatically enhanced by dehydration, which makes 

the Yb-Cu(CN)2 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

 
Figure 1. T-dependence of NIR-photoluminescent

emission spectra after dehydration (x=0.71, y=0.29).
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Anisotropic Critical Current Densities in Ba0.6K0.4Fe2As2 Superconductors with Splayed 
Columnar Defects 

Department of Applied Physics, The University of Tokyo, Japan1

Nishina Center, RIKEN, Japan2

Department of Physics and Mathematics, Aoyama Gaguin University, Japan3 
*Jiachen Wang1, Ayumu Takahashi1, Sunseng Pyon1, Atsushi Yoshida2, Tadashi Kambara2,

Yue Sun3, Haruhisa Kitano3, Tsuyoshi Tamegai1
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 Ba1-xKxFe2As2, the Jc enhancement also occurs 
with a non-monotonic field dependence, namely the anomalous peak effect [3,4].
    In the present study, Ba0.6K0.4Fe2As2 crystals were irradiated by 2.6 GeV U ions from two directions, each with a dose-
equivalent magnetic field BΦ = 4 T. By introducing splayed CDs, which break in-plane symmetry, Jc 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, Jc in the two directions were evaluated 
to reveal the splayed CDs-induced anisotropy in in-plane Jc. Calculated magnetic field dependence of in-plane anisotropy 
of Jc clearly shows that Jpara 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 et 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).
[5] A. Park et al., Physica C 530, 58 (2016).
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(Eu,Y)MnO3

Comprehensive study of optical magnetoelectric effect via electromagnon resonance in 
(Eu,Y)MnO3
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[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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Ferroelectric Polarization Retention 
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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(CuII2[MoIV(CN)8] 8H2O) show photo induced magnetization and 
ferroelectricity in its powder sample.1 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.2 

Thin film type of copper-octacyanidomolybdate assembly(CuMo) was synthesized by 
applying the voltage at a constant potential condition of +500 mV vs Ag/AgCl reference 
electrode to a HNO3 aqueous solution where Na3[MoV(CN)8] 4H2O and CuII(NO3)
3H2O dissolve. From the characterization of CuMo, the chemical formula proved to 
be Cu2[Mo(CN)8] 8.0H2O and cyanide ligands bridge between CuII and MoIV. 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/cm2 was retained without electric field, and these polarization retention was relaxed gradually (Figure 1). 

[1] 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).

Figure1: Polarization retention plot
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Vortex dynamics in superconducting NbN illuminated by nonreciprocal THz SHG 
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[1] S. Nakamura, K. Katsumi, H. Terai, and R. Shimano, Phys. Rev. Lett. 125, 097004 (2020).
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