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New magnetotransport properties in nonmagnetic/ferromagnetic bilayer semiconductor
heterostructures: Giant proximity magnetoresistance, novel symmetry, and control by gate voltage
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VEEIS, The University of Tokyo, 2 IEI, The University of Tokyo, > PRESTO * NIT, Fukushima College,
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The magnetic proximity effect (MPE) induced at the interface of a ferromagnetic (FM) insulator and a nonmagnetic
(NM) conducting material with strong spin-orbit coupling is a promising platform for the emergence of novel
phenomena [1-3]. Here we present novel magnetotransport phenomena originated from MPE in non-magnetic InAs/
ferromagnetic semiconductor (FMS) (Ga,Fe)Sb heterostructures, where (Ga,Fe)Sb is an FMS with a high Curie
temperature over 300 K [4]. In this structure, the two-dimensional electron wavefunction in the InAs quantum well
(QW) penetrates into the (Ga,Fe)Sb side so that the strong MPE is realized. In addition, the gate-voltage application can
enhance the MPE by pushing the wavefunction towards the FM layer.

Firstly, we report a giant and gate-tunable MPE in a NM InAs QW interfaced with (Ga,Fe)Sh, in which a spin
splitting A (~ 3.8 meV) in the InAs QW is induced and controlled by the gate voltage. This large A causes a new giant
magnetoresistance that is two or three orders of magnitude larger than previously reported ones [1-3] and has unique
angular symmetry, to which we refer as “proximity magnetroresistance” (PMR) [5].

In addition to PMR, the InAs/(Ga,Fe)Sb system exhibits an extra unusual transport property due to the space
inversion symmetry (SIS) breaking and time reversal symmetry (TRS) breaking. The odd-parity magnetoresistance
(OMR) in a linear response regime is a novel phenomenon only observed in systems where both TRS and SIS are
simultaneously broken [6-8]. Here we have found a giant and gate-controllable OMR as large as 27% in edge transport
channels of the InAs QW, which is magnetized by an MPE from the underlying (Ga,Fe)Sb layer. We argue that the

origin of the large OMR in our system is attributed to TRS breaking and SIS breaking from MPE and from the strong
Rashba effect at one-dimensional channel, respectively [9].

References [1] L. Vobornik, et al. Nano Lett. 11, 4079-4082 (2011). [2] H. Nakayama, et al. PRL 110, 206601 (2013). [3] S.
Cho, et al. Sci. Rep. 5, 14668 (2015). [4] N. T. Tu, et al. APL 108, 192401 (2016). [5] K. Takiguchi, et al. Nat. Phys. 15, 1134
(2019). [6] R. Moubah, et al. JAP 115, 053911 (2014). [7] Y. Wang, et al. Nat. Commun. 11, 216 (2020). [8] T. C. Fujita, et
al. Sci. Rep. 5,9711 (2019). [9] K. Takiguchi, et al. arXiv 2003.11731 (2020).
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Gate control of magnetism in two-dimensional magnetic material Cr;Te4
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Novel Behavior of Relaxation of Magnetization
in a Remagnetized (Ba,Rb)Fe:As:

Tamegai Lab., Dept. of Appl. Phys. The Univ. of Tokyo

T. Ren, S. Pyon, and T. Tamegai

In the preceding study, a turbulent vortex structure at the remagnetization boundary of a
superconductor was reported in a single crystalline iron-based superconductor
(Bag.s7Rbo33)Fe2Asy [1]. Such structure, named Meissner hole, was observed in both pristine
crystal and one with artificial defects, accompanied with a local excess current at the
remagnetization boundary. Using the critical state model, we find a relation between the
motion of the Meissner hole and the relaxation of magnetization. We then tracked the motion
of the Meissner hole, with total tracking time up to 1 hour. The result qualitatively proved the
validity of the model, while the actual relaxation rate at the remagnetization front is
considerably under-estimated. To fix this, we further investigated the configuration variation
of the Meissner hole as shown in Fig. 1. We find that the curvature of the remagnetization

boundary could significantly accelerate the local motion of the Meissner hole.

[1] T Ren, S.Pyon, T. Tamegai, J. Phys. Conf. Ser. 1975, 012013 (2021).

Fig. 1 A single crystalline
(Bag.s7Rbo 33)Fe2Asy  that
was partly irradiated with
3 MeV proton. The
Meissner hole appears as

a black wiggling ring.
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Tuning ultra-low frequency vibrations for magneto-luminescent compounds
1School of Science, Department of Chemistry, The University of Tokyo

Kunal Kumar,! Olaf Stefanczyk,' Koji Nakabayashi,! Yuuki Mineo,' Shin-ichi Ohkoshi’

The ultralow-frequency (ULF) vibrations explored through terahertz time-domain spectroscopy (THz-TDS) and Raman
spectroscopy reveal the characteristics of phonon and magnon, which influence the bulk properties like luminescence,
magnetism, etc. in the sub-terahertz (below 1 terahertz) region.>? We prepared two supramolecular assemblies with the
molecular formula [Nd™(phen);(NCX)3]-0.3EtOH (X = S, NdS; Se,
NdSe; phen = 1,10-phenanthroline) to unravel the presence and influence
of phonons in the molecular complexes. They crystallize into a
centrosymmetric triclinic P-1 space group, revealing nine coordinated
muffin shape geometry in the first coordination sphere around Nd3* ion
(Figure 1).

Crystal Structure

ow vibration

%9 Transmitted THz pulse

Input THz pulse

Both complexes have ability to absorb THz-wave at 0.59 THz (19.7 7 o
cm™!) for NdSe and 0.65 (21.7 cm™) for NdS (Figure 1). Observed redshift il W L. A
in THz-wave absorbance for selenium-containing assemblies is explained
through quantum chemical calculation suggesting pendulum-like
vibrations of coordinated pseudohalides (NCS/NCSe) and phen molecule.
A similar redshift is visible in the Raman spectra in the sub-terahertz
region. Additionally, the presence of Nd3' ions imparts near-infrared
emission behaviour, which changes as a function of temperature, allowing them to act as a ratiometric thermometer. They also
exhibit field-induced single-molecule magnetic properties.

Figure 1. Crystal structure of representative
Nd-S molecule with shown mechanistic
influence of input light pulse for the infrared and
Raman active vibrational modes.

[1] S. Ohkoshi, S. Takano, K. Imoto, M. Yoshikiyo, A. Namai, H. Tokoro, Nature Photonics, 8, 65 (2014).
[2] K. Kumar, O. Stefanczyk, K. Nakabayashi, K. Imoto, Y. Oki, S. Ohkoshi, Adv. Optical Mater., 10,2101721 (2022).
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Microwave spectroscopy of canted antiferromagnet MnCO3
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Self-interaction of Higgs modes and terahertz wave amplification
in s-wave superconductor NbN
8- REH 2B - TR SR
BMLUfnE ', 5%Fx 2
A RRSSFEDOB ITIAD B Z O RO AR ED — > ThHD. R2 157,

FRERRE 35 LR DR T LB TP B LR E N DB LWERF 2 RS 5
BNBND. TUoHVIIZOZEEHERBIRE (T) BV TRT v /L OTRIK
WEDDEZZ T (K). —MRICEFHI PR DS ISV T, BUFAE
ITEDORES (RIB) EAZFHD 2 SDOFELEZ RO, FROBEERICBITHRIE T r<T.
by 7 AT —REME I, BEERANZ 1T Ay 7 AR Y v LR B DV A RO,
BAREROEYy 7 AT — NI ERGEIXEZE ST, mRET 7~ 1Y
(THz) %AW IERIE BRI > TRt S5, R s WERISER NDN 128
WCIEby 7 AE—REERIGO 2 ROFEGIZHK TS THz 5 3 Sk E
(THG) DHEFRIALTWA[1]. Frex 1d s IH{RER NDN (2 THz % LT R4 (R SIFAE—FR
RFIC AT SH72 80 THG PRI 2284 L. U@ oy 7 2E— HIEBEBIRER T TORT o oyb
RILIES THG KV EKRTHD 5 RO AIERICL AR THY, FhiFimiciitd  IRERRFER(F ) D22 DHES
by 7 AR VRO AAERICRHE T 2HEE G T EE 2 LD, =
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Nonreciprocal charge transport in
a topological insulator Bi:Te; / superconductor PdTe; thin film heterostructure
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Maximizing anomalous Hall angle in magnetic Weyl semimetal EuCd:Sb; films
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Topological charge and spin excitations in a strongly charge-spin-lattice coupled
molecular material
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Giant spin-to-charge conversion in an all-epitaxial single-crystal-oxide Rashba
LaTiO3+s/SrTiOs heterostructure
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[1] Q. Song et al., Sci. Adv. 3, ¢1602312 (2017). [2] S. Ohya, S. Kaneta et al., Phys. Rev. Res. 2, 012014 (2020).
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Field-free spin-orbit torque magnetization switching in a perpendicularly magnetized

(Ga,Mn)As single layer

Tanaka-Ohya Lab. Dept. of Electrical Engineering and Information Systems, UTokyo
(P) Miao Jiang, Chenda Wang, Shinobu Ohya and Masaaki Tanaka

Nowadays, magnetic random access memory
(MRAM) is proposed as one of the most promising next-
generation memory technologies. For further improving
the writing performance, the integration density and the
efficiency, current-induced spin-orbit torque (SOT)

magnetization switching has been achieved in a
ferromagnet single layer with a perpendicular magnetic

anisotropy (PMA) [1,2]. Here, we report a successful

R (k)

2 J(Aocm'z)
Fig. 1. Field-free SOT switching in a (Ga,Mn)As single layer.
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field-free SOT switching in a (Ga,Mn)As single layer by engineering a tilted anisotropy axis and a Mn distribution gradient

along the growth direction (Fig. 1a). With the characterization of the anisotropic magnetoresistance (AMR) effect (Fig. 1b),

the potential tilting of the easy axis can be confirmed, which contributes to the achievement of the field-free SOT switching

in the (Ga,Mn)As single layer. Our findings will advance the development of highly-efficient MRAM with better scalability.

[1] M. Jiang, H. Asahara, S. Sato, T. Kanaki, H. Yamasaki, S. Ohya, and M. Tanaka, Nature Commun. 10, 2590 (2019).
[2] M. Jiang, H. Asahara, S. Sato, T. Kanaki, S. Ohya, and M. Tanaka, Nature Electron. 3, 751 (2020).
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Measurement of anisotropy in misfit layered superconductors
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[1]1 G. A. Wiegers, Prog. Solid. Chem. 24, 1 (1996).

[21 M. E. Kamminga et al., Commun. Mater. 1, 82 (2020).
[31 K. J. Dalgaard et al., Phys. Rev. B 103, 184103 (2021).
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Direct observation of quantum crystal growth of electron glass
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[1] F. Kagawa, et al., Nat. Phys. 9, 2642 (2013). [2] T. Sato, et al., Science 357, 13781381 (2017). [3] S. Sasaki, et al.,
Science 357, 1381-1385(2017). [4] H. Murase, ef al., arXiv:2201.04855.
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Anomalously field-induced spin state in a charge-spin frustrated organic material
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[1] N. Hassan et al., Science 360, 1101 (2018).
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Ml i FARE DO — R 7R BRIZER DN D L WIfF S b,

ARFEFTIE, SITiOs Fabk BITHE L7t bR o ¥ b AR Cr(Bi,Sb),. Tes/FERENE b R 1 2 A L figiAk
(Bi,Sb),Te; D7 = 7 /L% — bk FET F7(K )& AW & TSI SOW T3 5, B r i TR v »
TRV TRADOFEGIC LV EEBUCE L LA — U EENBI SNz, SRS T ik, ERmNT v
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Bulk transport in Pb(Bi,Sb):(Te,Se)s topological insulator micro-samples
EERMHARA-TTIZIILIZER - &) - EERHARE
EARFER 2AE— BIE—

MRE L FVHBIRIR(TIL, FRRREFAL U EL RIS, REICAE AR 727 47 7B F PFAEL T0D, T
Pb(Bi,Sb),Tes 15 [Hi721) T/ NI O — R IE K B (FE00) 1273 > TR 4 R IRIE DS BB 25D 72 - D —
ThHD, BT —T7 TILFERICERALIZIR o 7o R ke B IR BB O B R IS RSB 52 LA S FHICB N T
Pb(Bi,Sb),Tes TI D35 MR EIZEDMHA TEIZ[1,2], SHIZ, Te VA hDO—#% Se TEHLTHI LTI VR
X vy 7 O RKPEIFFEIDT28 | Pb(Bi,Sb)a(Te,Se)s k5 & L, Sb 73 LI LD S 7% v U7 il & Se 43 FFMEi1C
LD/ IVI R URF vy TR D 2 SOmML VIR R EA B U, FEFEE OIS T, JUA—MLAR—
L OFEFTIE Pb(Bi,Sb).Tes & _E[RIZ/ L Ziig 13O ST b DD | A7 A=V — /)L OFRECRR AT
FIVTHERRMED BB MFAE T A S LT,

2K TERWEREIREZ R LT~ A0 A= NV A— L OB ORI OIR AR AR 2 E LTS T ) <00
REFC 3 RITIRIE/BRIETT NV ELL — BT DR OB S L2, ARFEFE TIE, 3 RITIIBE /58 RITEDIR
PR NERAT LIRS R s T2,

[1] Y. Hattori, Y. Tokumoto, and K. Edagawa, Phys. Rev. Mater. 1, 074201 (2017).
[2] Y. Hattori, Y. Tokumoto, K. Kimoto, and K. Edagawa, Sci. Rep. 10, 7957 (2020).
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IgE EEDRZARDHEESHREFRDORRICFIT - FRET EDOHEL
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IgE & FeeRla OfEAEHETHZEI1E, TLVAX—IERE~EDRDD, Z2T, AWFFETIL IgE & FeeRla DfEG %
P 200 FOBRR I T, 2R OO KR F-[#AH A/E 244 3% FRET (Fluorescence Resonance Energy Transfer) V£
DRENLZ B LT, FRET &%, 2000 IR T D5 A1, S i 0wt (R =) bdH
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32585 TH5 (K1), HIH 3 (mNG) | AR EE 2 7378 (mS]) . mNG Zf L7 FeeRla, mSI 24+
HINU7= IgE Z2FNE R E TRESE THRIL, TNbE % & (il GhE Taot Energy Transfer
HIEZIT>72LZA, mNG-FeeRIa & mSI-IgE ZIR A L7253 0EHCiX. mNG & mSI % r
IRA LISt LT, 77872 —Thd mSI OWEIOF BRI RS
Teo ZORERING, IgE & FeeRlo OFHAAE 28 [ A 8E7R FRET IE AL TE2L
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Design of Multifunctional Fe"-NCE-Hg" Frameworks
Ohkoshi Laboratory, Department of Chemistry, School of Science
Guanping LI, Olaf Stefanczyk, Kunal Kumar, Shin-ichi Ohkoshi

Research on coordination polymers exhibiting the spin-crossover (SCO)
phenomenon is one of the fastest—growing fields in coordination chemistry due

to their perspective application [l In this context, the goal of my work is to

develop two- and three-dimensional hybrid inorganic-organic SCO networks.
Consequently, {{[Fe(MeOH),][Fe(u—pz):][Hg(u—ECN)3(ECN)]2}-2H,0 (E=S,
FeHgS, and E = Se, FeHgSe) have been designed and studied using X-ray

Figure 1. Packings along the crystallographic
b-axis (a and b) measured at 90 K and 300 K

crystallography, temperature—dependent electronic and vibrational spectroscopy, including the rarely performed Raman
scattering spectroscopy, and magnetic measurements. Single-crystal X-ray diffraction (SXRD) analysis reveals that FeHgS
crystallizes in the triclinic P-1 space group and a few percent reductions of the unit cell parameters between 90 K and 300 K.
The isostructural nature of FeHgS and FeHgSe was confirmed by X-ray powder diffraction (PXRD) analysis. FeHgS and
FeHgSe reveal incomplete spin-crossover with the same 712 = 190 K. In addition, the measurements were supplemented with

extensive theoretical analysis, allowing for a detailed description of spectroscopic properties.

[1] S. Ohkoshi, S. Takano, K. Imoto, M. Yoshikiyo, A. Namai, H. Tokoro, Nature Photonics 2014, 8, 65.
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Basic properties of shock remanent magnetization

BPRRURE - MHRBRENFER

Shock remanent magnetization (SRM) is acquired as a result of the shock wave propagation in a
magnetic field. Knowledge of a three-dimensional distribution of the SRM intensity is crucial for
interpreting the spatial change in magnetic anomalies observed over the crater and reconstructing
the paleo-planetary field based on the anomaly data. However, the intensity distribution is an
unexplained phenomena concerning SRM properties owing to the lack of subsample
magnetization measurements for the experimental SRM-imparted samples. To investigate the
SRM intensity and stability structures using a magnetically well-characterized basalt sample
bearing fine-grained single-domain titanomagnetite, we conducted the newly designed SRM
acquisition experiments and remanence measurements for cube-shaped subsamples cut from the
SRM-imparted samples. The pressure and temperature changes during the shock wave

propagation were estimated from the impact simulations. The SRM structures show the

EBRIEE
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Fig.1.  Two-dimensional
maps for the shock
remanence intensity.

systematic changes in the different experimental settings such as projectile condition and applied field intensity. The pressure,

temperature, and applied field dependence of shock remanence properties will be evaluated based on the experimental results.
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Bose-Einstein condensation under magnetic fields in quasi-two-dimensional
antiferromagnet YbCl;

HP2ERAWMRR VEFER 8K-LIHRE
5 HBIGHER, A& ¥, Simon Schnierer, Jan Bruin, JtJI2XER, BAREHR

R—=AT A a B A R (BEC) LM A T 4 S RBEME LT RIS L AN 128> T
R OBOHIETHZERATRETH D, TN FETHIERIZIITD BEC BF7EIL — R T E M ? g:m
LT 7203, #iE _IRTE TlE kIt BEC, 37006 “IRITONReY IAAHIERE Th  glo3ak
% Berezinskii-Kosterlitz-Thouless (BKT)#5#% B D WyE CRLAI T2 AT HEM: 2350 B TR % o
W HEAEY 112 OBV T BB THD YOCL I IR A (EF S AT ELAE 023K
FCH R0 2 s o T[], RTE BEC FIRD EVES L5, ABFE Lo

19 20
TIE YbCls D& T R (QCPY T DWW LE LR F DR ITTHEIZEAL T a W57 Ml T O Frequency [MHz]
NMR &z T~ = ﬁ;:%NMR ATV
D45yE,
A7 XA E AR X D NMR A NUTIERIRELL T TRl TR 1), —kIokk
FChHI LD MRS, BRI LL T COARI ML O 53 EEN D BARD DAL O B e 50 L, KRR S5

TaRRL TS, AFERTITREFHAPLEHE D QCP AL DFE LW R ITIEIZ L Tiim 1.

[1] G. Sala, et al., Nat. Com. 12, 171(2021).
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RF¥E B E AR EHENMROSHILEGE Mn(Bi.Sb):Tes Z 2L
AT OEEIZE TS Sb/Bi #AR LIS LS E R IERFIE D E R
Sb/Bi content dependence of ferromagnetic properties in the heterostructure including
the atomic-layer self-assembled ferromagnetic topological insulator Mn(Bi1..Sby):Te4
BZRH%E DEZER RAJIGRE sE#Hth,. RMUTX, RBIET

J I8 1 BB R BRRENE MR 1 A LR (FMTT) MnBioTes 13, REMETE 3 Mn 2N HIHICBLF U7k i Ay
L. EFEER— VIR (QAHE) W\ T8 E F M O BLINE E O ) B S LD, —F . ZOMBENEFM)DFEBL
PRI ARAR A2 8032 FRIC IR e U AR IR (T E DO ~T aff i MnBirTes/BixTes CTlar =V — I (To) S B R il
(12 K)Z0HIZDMITENEHRE SN TOD[ 1], ABFFETIEBi % Sb CEH#A T 5 LT Er g3 Al B2~ T 43 Mn(Bi.
+Sbo)2Tea/(Bi1Sby)oTes ZAERLL | E D Bt A — L h S5 DB Lo T FM Ht g o 15 } am ! %
D F0300ZARFR LT, Bi/Sb ML ()2 YN IR 35 & (x ~ 0.75), Er SRR 1
TANERENRBIALE T DI O BEMEIZ X 3K E 1 DO F 5B REIDD2]. 15 e
LIRS Te D x RIFPECEBE, Te IR EH 5O R/MALST Sb 235 ;gf ; v
IS THANC ER L, ZORBMNIRERIEEN L RKKY HEEM0S 1 i 1
TIEFACTE S, Sb EHUZE > TR T E AN I, Zh)s FM A VER IR 8L A
TWAZEARIBL T, [1] T. Fukasawa ef al., Phys. Rev. B 103, 205405 (2021). 05 06 07 08 08 10

Sb content (x)
[2] T. Takashiro et al., Nano Lett. 22, 881-887 (2022). 1 7¢ L Bi/Sb #HALH (0 D REE

Tc (K)
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2 RITYWE 3R-TarSe, DEEET INIVY AR LS BEREEREMABT 1FIVX

Melting dynamics of charge density wave in two-dimensional 3R-Ta+xSez induced by
intense terahertz pulses
"HZRMRE YEFER EHEMEEVCIZRVURN YEIZER SEHRE.
SRR CEMS, “EERIZH R 52— BIREFFEERM
ISRE | FEE ' REFH? BHREE? REBEL  PHFER Y 5EE2R 5= "

UTHE, BT EER (CDW) FH 2 bt 95 & SEHRRRE T B L 22 W BN~ OB N A L 5 2 &0
HONERD | IERBRFEPED DN TND[], RiEEAIE, m XXy LRE LEEBERY A v ay
F A R¥'E 3R-TaixSe; #KD CDW {RIEE— R% 7 7~/ (THz) Y& AW T 2 SeFHmBEEhiET 22 ik -
T, MO Z2 BN RIS 5 Z L 2R L7Z[2], & 2 CARBFZE T, #ERIRA 20 RIEN R B4 2 BRI PRIk RE D
CDW FNENIZHNH SN TV B EZTHRD Z L 2B E LT, @A THz B L 2 I EHRREED # 1
R AERAR, ZOREE, T TIZEREI R E E-72% b CDW IEIET— KoL\ E s —595 2.3
THz ® B BHIEE B S 7-— 5T, BhETREZ L 5120t > CHRIREID YV 7 =0 7FReX v s 7 O IN
B2 o TV E | R AICIIIRIEE — RAHKRT DR D E VB S 47z, Z4uE THz 3% 2 AW CEENICHR
e — R Z2 KRIRIEEREN 4% = L 12k » T, EHRREED CDW FHANH], @i L7 L 2L TWH EEZHN
%, FT-AKGHE TlL, Ginzburg-Landau(GL)E T /WZHS X | ERFERZFRFEAROREMEROV I 2L —va v
THBELL, ZZh o TX 25Vl COW FHOMIHNIZEE T2 L ViR A = X NZHO>W T hiEim T 5.

[1]1 fil 2 1E A. Kogar et al., Nat. Phys. 16, 159-163 (2020). [2] N. Yoshikawa et al., Nat. Phys. 17, 909-914 (2021).
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Terahertz second-harmonic generation in superconductor 3R-TaSe>
BZRURAH -DEFEYR-EFHRE A, ERHNFHREVS— HRAREBMA 5,
TFRURF -PBIFER - SERRE ¢, B CEMS®
FEFRA A, hFHETFE, REASHE C, RBERC, PHER L, s8R, BHx

FEF B RERTIZAE Y « Ly e R TPy FORE LT8G
WRRFAEBPHFREIND, EBRICEBEBY A HvaFF A R(IMD)ROB&E
& MoS; TIEZ2 M Blia Bt ORI k9 5 IEM BRSNS h TR Y
[1]. ZE [ RHE B O 7o R BT A D FTREME DN RIZ S LTV D, Z O
SRR A5 D Z2 B SHE s PR OB U B S X v » TS T 57 T~ LY
(THz) B ERE O % — @ik 8 A SHG) 2 b 72 64 Z L N HGmAI RSN TE
D [2]. BRASERENKEE ¥ o IREIEIC SOV TR Z255 2 E i s,
AHIFFE ClIhs a1 0D Z2 [ S nse B 25 i AU 72 TMD MBS R T d 5 3R-TaSes (2
FHLB]L, TEX XU v LR SE72E X 41 nm(Se-Ta-Se JE 4L 65) D I 5E
R IRE Te=2.6 KBl THz 3%/ VL A % FRET L C# D THz-SHG Z#1HI L7,
ZORER, X 1R T X 1T T L FOIRE T SHG MM S =n, Wl
NEFHITH O EHNFEE T AITKE LN E RS0 o To, AFFRTILZ OfGE S,
FIPLITHRAE U720y SHG IZ DWW TEERT 5,

[1] R. Wakatsuki et al., Sci. Adv. 3, e1602390 (2017).
[2] T. Xu, T. Morimoto and J. Moore, Phys. Rev. B 100, 220501 (2019).
[3] Y. Tanaka et al., Nano Lett. 20, 1725 (2020).
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The noise analysis in superconducting transition edge sensor.

TREHRM - RFHERSEHR-BER/TRE
K& LEXHE. R RZR SAT70. ZRB8KE. KBHE. BES

BRI E O R E A LT A7 01, I ARAME I 3
TH— 2L, K ERARE N 20 TR AR TR T 22 LT 3
KRR THD,

WEAE, T2 1 TN Tz =3V —fifie a9 D BB b o Y (TES:
Transition Edge Sensor)[1] % Auw/lr JT#% &) A H O CEMEIRE 21K
A DL TH— N R HEROREI M L& X7, fEFREL T, 850 nm 1235
WC RN EGRARE 1 R T AZENFERES -, =R — 03
REIZEEGRAE CHD 0.093 eV(FWHM)H K ELTEEILTZ 0.68 eV(FWHM)E
7oz, TIT, MUREIB S DR NIAG B /A X% 3952812
F0, ZOBERZBERLUI, [2] ZORER, FRGHBEOINT-OFVERE /A X
MIEFITRENZEDVHALTZ,

[1] Irwin et al., APL,69,1945 (1996)
[2] AN, L, (2017), HRURS:
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MnSi [CHITAERERAFILIA VDR T COREBREOHE

Heat-flow-induced decay of metastable skyrmion phase in a chiral magnet MnSi

AT A HEE CEMS B, ERAL YT ©

FIZTE A, KGR A, FIBAF B, HORTER B, +E5F4C ABC, Bl AB

R A F I A VIE, FFEHALR PR e Y —2H T 5RO
BAMEETH D, % DRI LTS A F L 34 VR
IRICES L - REARRPA e LTl E g, 2F 34
VHIZ, PR AAREE KRR L CHELEEER G T 5
[1]. ERDOEINMNC & o CTZ OHEE XA LIRGEM~ & #%
MTscermmonTn3[2],

AWFFE X, BIRE ITRR LM TH 2 BURICNT 2 #L
FEARFN LA VHHDINE %2 72912, MnSi D & — KT

BHip 5 E
B
#i(?)

KOPEZIT o720 fEFR, BRASAVZDOHNNIC X o> THR—AEPTEDO KR E INWAL T2 2L, ThbBUHERFER
FAIFVDBERICL o THRET 2 2 b otz, £72, 1OV ZHNIC X o CTHAEES 2 HELE R F 0 3
v DEIEIE 500ms LA ED L ZBFICH LCTIE SV ZDIFITR S 72 v 8w S JEHR R AR b -, AFR
TN DFEEFER, KOPLLG ¥ 12—y a v ERAWZHERROMEN Y F ) FiconCEmT %,

[1] H. Oike, et al., Nat. Phys. 12, 62-66 (2016). [2] F. Kagawa, ef al., Nat. Commun. 8, 1332 (2017).
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Topological transport properties in & -Sn/(In,Fe)Sb heterostructures
ITH#HPEREFIFEH BP-KXHR=E
EATES. L Tovy 7Aoo EREE. BhHH

a-Sn FrFRuTHhL T4 Ty 7REEEPL R A READ X S AERO P Re P EIRTHE—D
HILEYETH 5, mlibhbhid, ¥4 vEv PR EZ DD a-Sn % InSb(00D)HEMR Licz v x* ¥
WEEST 2 Z LI L, MNICEMEAD A2 LT, a-Sn#@ i bFRadhn - 74 7y 7Bk
52 xR L[],

AL CId, g5 (In,Fe)Sb TR U 72 o -Sn i O 1 5Vl Fr i % 5~ 72, sifkidd: 1= 84 (In,Fe) Sb
IR TR TS 2 A3[2]. T O~T v EEOMSIRPIANRICIHE Rl e AT Y v A BMIL 72, 2hix. T
J& o (In,Fe)Sb 2» b DWEKOEEFNRIC X Y a-Sn ISR Ay 7Y v IHREL L ZRTHIDOTH %, [H
WCEIR & ATICHES 2 21T 5 &, A L 72 a -Sn #1135 10 L CH B O R e BRI SR BTRN R 2 7R L
Too 5T, W L IO BT TN L CHBIE & 7 2 IR SIS TR & Blll T iz, KRR TII NG DI
SUCERRE & BRI 1B L CRERR T %,

[1] L.D. Anh etal., Adv. Mater. 33, 2104645 (2021). [2]N. T. Tu et al., Appl. Phys. Express 11 (6), 063005 (2018).
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Growth of topological Dirac semimetal a-Sn / ferromagnetic semiconductor (In,Fe)Sb
heterostructures and observation of quantum oscillations

TRRURH-EKRRIFER-AP-KEX-DEHARE M2
OTomoki Hotta, Le Duc Anh, Masaaki Tanaka

Topological Dirac semimetal (TDS) has generated much
attention for its robust and versatile topological nature. Recently
our group has established epitaxial growth of a high-quality TDS
o-Sn thin film on InSb and revealed its topological properties [1].
Our interest is now breaking the time-reversal symmetry in o.-Sn
by inducing ferromagnetism. Our group has developed
ferromagnetic semiconductor (FMS) (In;.y,Fe,)Sb, which shows
room-temperature intrinsic ferromagnetism with the zinc-blende
crystal structure [2]. By growing heterostructures consisting of
TDS a-Sn and FMS (In;..Fe,)Sb, we can expect to induce
ferromagnetism in this system. In this study, we have grown TDS

Fig 1 STEM lattice image of o-Sn/(Ini..,Fe:)Sb

F———5n

................ o

heterostructure studied in this work.

a-Sn/FMS (In;.x,Fe,)Sb heterostructures by molecular beam epitaxy (MBE). Figure 1 shows a scanning transmission electron
microscopy (STEM) lattice image, indicating that a-Sn with diamond-type crystal structure is epitaxially grown on (In;.
xFey)Sb. Magnetic circular dichroism (MCD) hysteresis indicates the presence of room-temperature intrinsic ferromagnetism
in the (Ini+,Fex)Sb layer. The derivative of Hall resistance about the magnetic field (dRx/dB) up to 14 T clearly shows
Shubnikov-de Haas oscillation and we get non-zero Berry phase by the Fan plot analysis of the conductivity, indicating that
the a-Sn layer is topologically non-trivial. These results indicate successful growth of the TDS a-Sn / FMS (Ini.,,Fe)Sb

heterostructure.

[1] L.D.Anh, et al., Adv. Mat. 33, 2104645 (2021). [2] N. T. Tu, et al., Appl. Phys. Express. 11 063005 (2018).
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Observation of electromagnon shift current
TERARHYEBIZHERAMRE
TEHETF. AHRK, €EFRX., T2, BEEAR

ST M L1 ZE BRI B OB - L 50 BRI L AT TR OBIICh ™ e
KT ST NN RO — T . KRR tx@%mﬁf@@&mg% £
i TUB, —IICY 7 META ST RE DD, BB LR TR ] T (O 2
KL AL S, — . BRI ChHDTL s ha~v s S a bR T Bz bick  © ] 2 few
0. T NEF AN = A DA U A BVEL BTN TSR TOA1 2], TL2Ra=s ) Seege 2

ANTT TGV BRI B L, AL R vy I3 s h &t o d—T B 1 EuossYosMnOs i21) %
KL SINRA AIREL T2 D, TL T Na~ T ) AT SRR BN EFE O~ LT T xR [E T 7 Y S AHRA R
B ORI THD, FTxII~vNVF T ouaf I ATHY L Iha~T ) o ff o~ B EY) EuossY04sMnO; (230N T,
TNV HEROPNEEIT -T2, T T~ SV AEFEHIIRE L, 7OV ASEE R LT E i a4 v A2 — 7 Gl
LTz, TORER, WA BAHORIRBN T, 77 E I R LB RIS (K 1),

[1] T. Morimoto and N. Nagaosa, Phys. Rev. B. 100, 235138 (2019).
[2] T. Morimoto, S. Kitamura, and S. Okumura, Phys. Rev. B. 104, 075139 (2021).
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- A EERYE TTF-CA ITBHA3ENTE—RVHTHE

Seebeck effect under pressure in the neutral-ionic transition material TTF-CA

THRURM-VEIFELN-BEFERRE

RIBEXR. ARER, MEES, SREX, B, iKEE, =45RE, FAXiE, EFH—F

ARFGED X BME TdhD TTF-CA 1%, R+ —2 7 TH5D TTF &
TR TE—03 1 ThhD CA DA AATHEE L TS LD B S B AT
BENRISERCTHY, P A VENDEER 2 /R A 1L C
HOHITWD, ZOMEIZEBWTIL, NI KA T4 —/L(NIDW)X®
VIR WS T R ey BV ke SR AL A R R 7B B A D ME
RN T 5L TWDZEN BRI RENTE[1,2], H % DFE
T CII < KR bkl S EE Ak 44805 TTF-CA Tld, ZHETIC
IR AT 7R NI R AR D S BLS IR S LD,

2T Foxld, IRV < JE/HPRIZ IV T TTF-CA OB —
R IFEEAERIE LG, ZOfE5, NIDW VU 23 EF 12
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[1] K. Sunami, et al., Sci. Adv. 4, eaau7725 (2018).
[2] R. Takehara, et al., Sci. Adv. 5, eaax8720 (2019).
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Dirac nodal line ¥)E [Ni(dmdt);]® *C NMR %
13C NMR study on Dirac nodal line material [Ni(dmdt):]

TRRHER PEIZER M EFHARRE

Massless Dirac Fermions(MDF)- & (LER « UG LN IEFITH W2 ENHER %
H£HTUWD, MDF R T D H 0 FHAHEMR [Ni(dmdt),] TlE, Dirac /7% 3 Ik
L7V T ) — U NTHURIZ A9 5 Dirac nodal line 235281795 Z & 35— i
HHBEIC L > TORENTEY[1]. EKD 2 It MDF RICITE S AR W HE RN
NDZEBHFHEINTVD, Ll BEROBEHR L W TtERNZRSD E 0

I, #EkD 2RI MDF I TH D Z & BHE SN TND[1], £ 2T, AR TIE
Dirac nodal line DM 2RI ERE 35 Z & 2 HAYIZ, [Ni(dmdt)]D BC & #LA
Ltk 2 FV T BCNMR FER&AT 7, SMBBEEORE S 3T, 6T, 11T
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[1] A. Kobayashi et al., Bull. Chem. Soc. Jpn., 94, 2540-2562 (2021)
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24V) 25§, 84045807 (Th1..Cay):Mo0:07 [IZH TR R A B FAR— LR

Field-anisotropic geometrical Hall effect via Kondo f~d coupling in doped pyrochlore

molybdates
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R|E%., LHEEXEB. FRX, EHEN. RIREHE, =SFE, K72, BORZE., +254
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6:2:75?@%7‘:( 1), ZAUE, ENENDOHELHEIEIZB T LA AT T 4D
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[1] Y. Taguchi ef al., Science 291, 5513 (2001).
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Superconducting transport properties of non-centrosymmetric 3R-TaSe;
T#ZRPARH -YVEIZER-1HHRE
REEC. B ER, WEAFHE, 5hBR. PHER

Top view Slde view

757w DI R, R IEEIRED R T RN TE B 2R TS,
BRI D — ST DB AR A7 LA (TMD) 3. 4B e LA L sts vav K
DRLABDOEIURITFL TR R, T TH V IEO&RtH%ZAT 5 NbSe, o e O 0
X TaS, DML, AL HEHE AVERICEVEE T AICAE Y ay 7 Ui fe 7
TR EE (A V0 VBRI 2R T 2 ENABN TS, — 7, TMD [IhE S LI 8 ;1 Oq@ ;q:;qo
IENBRFTHEE DEETIEL TR K ELZED DT ENMBIL TNV, T4 1L, co T
TR 2% L — B CERIL - TaSer BAHEZ D 3R HESATWY . Shaside  Figl: 3RTaSe: Oifiidn &
2H-TaSe; LIX B MAE R ZEEF AL LIZ[1], 20 3R HE&EIT A SIA7ICHB T /
T T P 7 170D 22 SR R PRSI 7 5 0 A L C a0 (Fig. 1) | 5% P
RIS DB INES D, ARFFE IR SR AEI 1 B L, RHFE O

AUTER LT R B E 3 5 (Fig. 2) DBLIZ A e LT, \ \ﬁ\

[1] Y. Tanaka ef al., Nano. Lett. 20, 1725-1730 (2020). ) . s
Fig.2: FEFE BB GO A
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Transport properties under magnetic field in quadrupolar Kondo lattice system
PrTizAlz
RREA BXYERE RXFSUREFC, HIEXEMP. ST RIILF—INERARHEIEE
OBATRR B, iBHHBAA A, Mingxuan FuB, & A& O, #JIMZ &, st sn ABC
FERMETH D PrTizAlg (&, Prvy A AL AR TaORHEEF OO, FEHENOZBFEHE OB &
OB OMBF & Ty, BO/\BF)DHMNERLE M —EEOFERIGEEREZFE D, COYEIE. KETO®RM
BFHFO. SREETOBKMAEBENRGE ., GEBFL FEFOERVEBRNEISRALGEERNSBHSAIC
HoTW5 [1,23], £z, EIFY—RAZEEHTHH -EHEHE. FHYPORMRIZK > TESICHEERINEITS
-8, SMEEERNERATEEL PrTiAly (FEBFABEFROMBZMET S2DICRELRTH D,
HMSEEILROCEREZER T IDICEETHS, BEOHKMEERFRTIEOE—L U RDOEHKIC
KO T2 DODHHMMLTHEREERTI ZENMONTINS[4], 1 2BIE. RF¥X1—HELICK>TEL S5 EH
EER—ILHRTHD, SREETIEFMYICKIHEIEE, EETEIE—LUROBRIZEDIRF1—
HENEL D, 2 DBE, BOHMIERNRTHS, BE f EFHROEIBENHIZICL >THFRIEh ST
&, HBEMIZE >THEOBSERNEL D, —A. BEMLGYENDGE O, OBFEBEEFRICETS
EEABHEOBREIT+STHD. AR TIE PrTiAl DER—/LSHER EEBSIERATE £1T0\. BKAEEET
% EMBFEBERFRICE T HMEFEDEIC DN TERT Do [1]A. Sakai and S. Nakatsuji, JPSJ. 80, 063701 (2011).[2]
A. Sakai et al., JPSJ. 81, 083702 (2012). [3] T. Taniguchi et al., JPSJ. 85, 113703 (2016).[4] A. Fert and P. M. Levy, PRB 36, 1907 (1987).
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Molecular mechanism analysis for the inhibition of tooth surface adhesion of
Streptococcus mutans by lactoferrin

HRXP XKPRBRPEMHIHRE BRERLEER BREVEEFARE
CHANGYU ZHANG

Salivary agglutinin (SAG) is a human salivary protein implicated in the oral clearance of microorganisms because of its
bacteria-agglutinating properties. It contains 14 highly conserved scavenger receptor cysteine-rich domains (SRCRDs).
Streptococcus mutans PAc (the cell surface protein antigen ¢) mediates the binding of this cariogenic bacteria to tooth surfaces
via binding to the SRCRDs of SAG and induces dental caries [1]. Another protein, lactoferrin, as well as a lactoferrin-derived
peptide (residues 480 to 492) can inhibit the saliva-induced aggregation of S. mutans by inhibiting the interaction of SAG and
PAc [2]. The purpose of this study is to visualize the SAG-PAc interaction and its disruption by lactoferrin. As a part of this
study, I am going to present the crystal structure analysis of an SRCRD in SAG and the interaction analysis of the SRCRD

with PAc and lactoferrin.

[1] Oho T, Bikker FJ, Nieuw Amerongen AV, Groenink J. Infect Immun. 2004 Oct;72(10):6181-4.
[2] Purushotham S, Deivanayagam C. J Biol Chem. 2014 Aug 8;289(32):21877-87.
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Three-dimensional Th-Co(CN)s framework exhibiting dehydration-hydration
switchable magnetic anisotropy and luminescent thermometric properties
Ohkoshi Laboratory, Department of Chemistry, Graduate School of Science

Yue Xin, Junhao Wang, Szymon Chorazy, Koji Nakabayashi, and Shin-ichi Ohkoshi

Lanthanide-based cyanido-bridged metal assemblies have shown great
potential of promoting multifunctionality such as proton conductivity,
humidity-sensitive magnetism, and photoluminescent single-molecule
magnet by taking the advantages of luminescence, magnetism, and
porosity.">* In this work, our group presents the three-dimensional cyanido-
bridged bimetallic network material, Tb"[Co™(CN)¢]-4H,O (1), with its
magnetically diluted species Tb™ 026Y ™ .974[ Co™(CN)6]-4H-O (1dl). After
modification of the coordination structure driven by dehydration in 1dl,
significantly enhanced magnetic anisotropy leads to a zero-field SMM
behavior of the dehydrated phase. Strong characteristic Tb™-centered
emission is observed in both hydrated and dehydrated phases, which can be
developed for promising thermometric performance based on its combination
with Co-centered emission. In addition, the functioning temperature of

Figure. Crystal structures of 1 and its dehydrated phase (a);
T-dependence of photoluminescent emission spectra of 1dl
after dehydration (b); Slow magnetic relaxation at 0 Oe dc
field of 1dl after dehydration (c).

SMM matches well with the optimal working temperature range of the luminescence thermometry.

[1] T. Hiroko, and S. Ohkoshi, Dalton Trans., 2011, 40, 6825-6833.

[2] Y. Xin, and S. Ohkoshi et al., J. Am. Chem. Soc., 2019, 141, 18211-18220.
[3] J. Wang, and S. Ohkoshi et al., J. Am. Chem. Soc., 2020, 142, 3970-3979.
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Development of a simultaneous measurement system of four-point-probe electrical
transport and tunneling spectroscopy under high magnetic field and down to
sub-Kelvin temperature in ultrahigh vacuum
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£k BR-RIE B-L TX-EE fo-RA) &5

WE R OO BB EE T D L& BRURE LI IV 5y el i B ZE | Fzm—[}
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TRID, RWFFETIEENERIREIC T D EZ AR LTz, N — A& X in situ 4 - » ‘ ’_‘
by - SUR H BB CY | CAUTh RS A R GBI T, e

BYVERRRIEIT STM #REHCERTRIRERRL DB R3E v 7 2 BLIIL TIT o7 5 1 4 BT a— T B R L
32 K IZHWTH 0.5 meV O RRER EBLITET-, —fMRICR 5 eoflE  ERIEOHEIX,

RELh o RVEBFR DY S — L SAD T DI FE BV A WD LB B 273 | U LIRIRFIZ 3 if - RO & KURE
ENHREEI DR BT D, ZZCARIFETIT 4 -7 n—7 b R HREICH I & TTN AR LT,
HARBZIT, F RV B 2R D8 LT O $H 2 B EGURH i S & CREARIZRE B A MR T 228 T M MED @
B EOFEHAIEZ FTREICL7= (M 1), 7235, 4 Wi 70— 7 CTO R RV FERIEIX 0.3 meV FRJE D =R /LF —i
P CRIBEZRATZDZEDB MDD BT, ZAUTBREX v 7 2 E T DI+ 07 KRESTH D,
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Circularly-polarized-light-induced terahertz anomalous Hall effect in paramagnetic
state of magnetic Weyl semimetal CosSn,S:

BERMRE -HEFEL- RHERRE
IMNNFE. SEE, THEXE, BRRET. B, %, RAE. MERL, REHRE

R T VI OEDFHENZIRSHFFES TS, T ThH WE O JE BB L 5B RO BRI L L T
Ay V=TV PER D TRY, MinY — 2l mE A b S EONLZENFERIICH R ESHLTOD[],
VA FmICHRE T 3 IRTTT ATy 7 8B TIE, TAT v MDD AU L > T2ODU AV Iy
KL, 7uy T UA N RBTERS N DT LN EERAICIRB S [2,3], T4 (T EDIGEITIA T, SREIEY A0 R
C03SN,S, Wil T, IR TO T 4Ty 7 BRI TR IRIT L, 7T~y 7757 —[mls sy ik H
WHZLIZES T, 7y UA NI DI Z T T, £ ORGSR, FR G SV AD WU IBREL 72 AR 70 524
=V R BTz, SEBRRRIT. BEREIC T m oy r U AV G 8 TS DR E R — s B E D RES O
SREERAF VSR RAKAFNEL DD D |, 70y T UA N R DIE R RIE T 51 R ThHEEZBND,

[1] Mclver, J. W. et al., Nat. Phys. 16, 38-41 (2020).
[2] Wang, R., Wang, B., Shen, R., Sheng, L. & Xing, D. Y., EPL 105, 17004 (2014).
[3] Ebihara, S., Fukushima, K. & Oka, T., Phys. Rev. B 93, 155107 (2016).
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Terahertz third-harmonic generation in superconducting phase of FeSeooTeo.1
HELRAMAH MEEZER EHWMRES LREXEHRE LEEFFEER FTHRRE S,
EERZEHRE 22— TIRBARER ©
BRERBIT A SEEA PMRRIES, GEER B, MMIELER, SSEHE 8,
ATHRHAl 8, 55k AC
HURE R R OO E NIRRT 2R T — NI T T~ J8 I E O 10—
FHEMIEAFIEE LU TR TELZ N MESNTODHD[1], £ hEE—R2 10°
FBAREFR P 2B D RFREZ M 52 &0 0, JHS T DIERIE N FINE OVEE
EHRDZECE S TT VT EAEROXFREIZES T 25 GO 28N
FRAOIC RIS T D, (23158 TR T YL Z M E RIS SV T B | |
FENTVDERBIRENR FeSerTe 410DV C, TR A1 1 s 7 00 ;:qmy(;; 30
ALY ISV R B INTZT T 0w AT Tz, ZORER, AJ V2D N ]
Uelr LT 5~ 5 = 5 56 (THZ THG) A B L, 6 CrHEmlisn o o 05 THe O ARRICH

— s o I % FeSeosTeo1 DB D A2 F v, &
7= THz-THG DR YR AR~ T ) o 7 BRI S TR AT, eoeas e
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[1] R. Shimano and N. Tsuji, Annu. Rev. Condens. Matter Phys. 11, 103 (2020).
[2] L. Schwarz and D. Manske, Phys. Rev. B 101, 164519 (2020).

[3] M. A. Miiller and I. M. Eremin, Phys. Rev. B 104, 144508 (2021).

[4] T. Shibauchi et al., J. Phys. Soc. Jpn. B 89, 102002 (2020).
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Elucidation of the mechanism of ferromagnetism in p-type ferromagnetic
semiconductor (Ga,Fe)Sb

BMAIA HEXEB HEX CSRNCS, Swiss Light Source?, XTI QPECE, JAEA/SPring-8F
HHE £{A 8K ¥4 8L D. AnhAC, Bprh 5 B T. Schmitt®, FA ¥l E, IRE A F,
AR FFE MTH F=AF, BE H—F, B REAC, HE CAC, BRF F B, Ho HEAC

V. N. StrocovP, /Mt IE#E AC
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[1] N.T. Tuetal, Appl. Phys. Lett. 105, 132402 (2014).
[2] T. Takeda et al., Phys. Rev. B 101, 155142 (2020).
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Enhanced magnetoresistance in a Ge-based all-epitaxial single-crystalline
spin-valve device with a short channel

TERURE ERRIFER HP - XX -PRHRE

EEEE:. (B M3 F. Le Duc Anh, B ¥, X&2
A =S AT BT AR D L T A 2D —>E L TAE Y MOSFET [1-3]23% 17 5%, AL MOSFET D%
FEIZ AT TRV ESRIRBTEE (MR B DS ELE SIS LR T T MR HI3HR R TH 1 %a B2 DR [4]THY,
FEHEDT=DIZH 725 MR D [H] ERLEEND, ABFFE T, A MOSFET OFEBLUZ[AIT T, Ge K EIZ/ERLT-
F— VT FF L VERRIAR L LT T TR WD TRELT Y VS 2 E LT 5 2 LI K RIR ST (MR b)) & A E&
BHIEEHMEL TR 21T o7, Co/Fe/MgO/Ge:B/Ge(001) MM BIRDA— /L T XX v b7 a2 LT
F ¥ 3LE 68 nm DAL L /LT FHFREEAVERILT-, 3 K 123U T, m N7 MICAMBRE S A EIIN L= B ot D 24 E,
ZRE LTz, /AT AEH Vps = 50 mV T Fig. 1(b)D IO 72 MR 1 — 7 Mg C&, Vps =2 mV £T FiF 52L& T
K 0.55 %D MR LG5I, AU E 2 E LT [S] D TRISNAEO B XL 1000 FOEE/>TEH
D, F¥ R EE 68 nm ([CETIHHMELT 2281280, MR A KIEICH ESEDIENTELIENHLNNI T2,
WFZED—EIE, BHEFEE B HEIT RS CREST K ONAE Y =7 R 22 8 B S o R — 7L i D 32
‘I viThiniz,

[1] S. Sugahara and M. Tanaka, Appl. Phys. Lett. 84, 2307 (2004).

[2] S. Sato, M. Tanaka, and R. Nakane, Phys. Rev. B 102, 035305 (2020).
[3] M. Yamada et al., NPG Asia Mater. 12, 47 (2020).

[4] H. Koike et al., Appl. Phys. Express 13, 083002 (2020).

[5] A. Fert and H. Jaffres, Phys. Rev. B 64, 184420 (2001).
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Electron spin polarization in a n*-Si channel: Analysis with the band diagram
in ferromagnetic Fe/Mg/amorphous-MgO/SiOx/n*-Si(001) tunnel junctions

Tanaka-Ohya-Nakane Lab., Dept. of Electrical Eng. and Information Systems
Baisen Yu, Shoichi Sato, Masaaki Tanaka, and Ryosho Nakane

Si-based spin transport devices have attracted great interest since their spin-functional characteristics are promising

for next-generation electronics with low-power consumption [1]. For practical applications, it is indispensable to achieve a

high spin-valve signal that is proportional to the product PiyjPge: of the spin polarizations in the injector Piyj and detector Pget.

Nevertheless, what mechanism determines Piyj and Pge still remains an open question, because all of the past models assume

a spin asymmetric tunneling factor y (g)

without evidence of spin filtering [2, 3]. The
purpose of this study is to develop a unified
model that can well explain the physical
origins of Piyj and Pget, based on the band
diagram in a Fe-based ferromagnetic tunnel

junction on n*-Si (001).

’@! 01[® L=+20ma] *°(C)
- . 4K
Is “’ 3

D o g
| | EOEE B &

o
n*-Si(001) -
N, ~10% cm? ch Experiment Calculation
Sio, 0 Ql 0 1
Detector voltage drop V, (V)

2

-1 0 1
Detector voltage drop V,, (V)

Fig. 1 (a) Schematic device structure and measurement setup at 4 K. (b) and (c) Experimentally

and theoretically estimated PinjPdet plotted against the detector junction voltage drop Vip.

[1]S. Sugahara and M. Tanaka, Appl. Phys. Lett. 84, 2307 (2004). [2] A. Fert and H. Jaffres, Phys. Rev. B 64, 184420 (2001).

[3] R. Jansen, et al., Phys. Rev. Appl. 10, 064050 (2018).
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Discovery of versatile topological magnetic phases
in centrosymmetric tetragonal skyrmion-hosting material
BRARIA JSTEENT B, RAYIMC, KEK 1B P,
BRRHTHEIR B, M CEMSF, RARRAL v I ©
FEEAA EARBERAB FEZ3C HKEA Nguyen D. Khanhf, ZEEER C,
EEINED, hEMRRC, BEEHEEF, +EFRCATC HESZRCT, BHE—RAS

AFNIA VIR —IESI N AE L ORIEETH D | MEEE - BAR XIS X 'Y~
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AWFZE T FRLIE S A XL S 4 Y WP'E GdRuGer % X4 & L CHEAL - T Sk i I OV HGELEE R % 17> 72,
ZDOREF, APE I 2 BEORLZ 230V A VBB L, S 5I1c—#o b R u P 2R3,
HEHED P B HANEEET A0 V7 v F A0 v EED % BPEHALRIE I L > CHHTE 2 2 L2 W5
P L7, 512, EEE LN T 2 AR E FUVICEED B EIC X > T AWEICE T 25 %
FEFIC K CHBIT 2 2 LIS L7z, ARFER TR, DLEOK RIS O W THHNCGER T 5,

[1] T. Kurumaji et al., Science 365, 914 (2019).
[2] N. D. Khanh et al., Nature Nanotechnology 15, 224424 (2020).
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Magneto-optical responses of massive Dirac fermions derived from kagome magnet
ThMneSne
IZRHARE PEHIPER SEARE
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IZu i
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HARAN A B AIESEIRIC BV TR — MRS E AT oy (o) IE LT & 2 A, 230 meV FHTIC B 7o LiEHE &
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[1] C-Z.Chang et al., Science 340, 167 (2013).
[21 J. X.Yin et al., Nature 583, 533 (2020).
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Observation of anomalous mass acquisition of the massless electron in the organic material
IX2RHRE YEIZEN EFEWRE, EEEXKRAREWRE 54, BH°
BiREFE, FHEH, ZRES, B, B K— 4, mEL=° EFH—F7
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HZENDIH T, ZHUTa-(BEDT-TTF)ls &1L EH THRADHNE BEOESHEE THHEE 25,

[1] M. Inokuchi et al., Bull. Chem. Soc. Jpn., 68, 547 (1995)
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F—TEh-REVRETHRT HEEED NMR HHE
NMR study of superconductivity in doped spin liquid
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JBIPATICHIINT A&, MR T E (IR Y, a7 VRV Ty A5, ZORE, 1)Ty ~DRE R OEE D
FFHIXIEALCX | Heph3H/ layer &HJ_layer TREERD, AWFGETIXZOMEEZFIHL | ik a8 w2 H & AT
O ZIFANIONT  Z DEO LIRS IR T ki e T o 7o, AR TIEIZOWE THLNFE LRI T 5,

[1] H. Oike, et al., Nat. Commun. 8, 756 (2017).
[2] E.Ohmichi et al., Vol. 12, No. 3, (1999).
[3] Y. Suzuki efal, Phys. Rev. X. 12, 011016(2022).
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SRR ERMIEEEE EuTio; BIED La & Gd BHICKDIBFF—THR
Physical properties of n-type EuTiOs thin films doped with La*" (S=0) and Gd** (S=7/2)
TERARHPEIFER ", EH CEMS?
BRBRT, BEE 2 +EFE 2 T 12

EuTiO3(ETO)iZ Tn~5.5K T A YA NEu2HD Tup DRER T — AL MS=T7/2)75 St
AT DR R THY , Eu* OR T —EHICLDEF R — 7 CX vV 7 8 L HIH &4
BALNATRE T D, T AE B H A — A5 TR 2% —iEa AV CTERLL7-
BB La F—7 ETO #IEIZH T, BAEIZHBI LW B AR — L ]RROAE R
#5170 Shubunikov-de Haas #RENZ DOV THIESLTA[1,2], ETO ~D&E -F—7
IEZ<H A A NERHD L3I LA LFEEIRIC I > TITOILTOD A, [EHILED A
BT — A MR A R B AR LT B 3700, B IERRME R Lade 1 BuTIOs DRALRET
=7 D546 | B DMEDAE L OBHIE 1 ~SEASNDAE RGN G- 2 25 B3l T2 Z S IXEE TH D,
ZZ T, B ERILRE— A M RO G (S=72)% K —7"L7= ETO #IEA{ERIL, La K—7 ETO Rl iz 352
ETARE UV RIGIZAE B LI O 21T 282 B MU, AJEFK TiX La F—7 ETO #i%L Gd F—7 ETO #EZi
ENDEERFEEREIEIZ DWW TR 35,

[1] K. S. Takahashi, M. Kawasaki et al., Sci. Adv. 4 (2018)
[2] K. Maruhashi, M. Kawasaki et al,. Adv. Mater. 32 (2020)
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Transverse thermoelectric effect in Weyl magnetic material CooMnGa thin film
FEHAIRHNERRN - VERER il -BHARE (EFZRARH -PEFER)
¥ BX, B&ERt, thit A0

B R — VRSB RV AN R ORIRE LT, R AL S I L DIMRMEDZh R, Y —h 212 LHN
RYEDNERZHE T END, ZONEEORIE, BER— R EE oy, = pyr/(pE + p2 IOV TIERY — D
7 VR E ETOFETT (Pyr: FE TR — VARTIER, p FEXIRH IR, MENVEIRE L )y = 0yxSyx + Oya Sy TV T =
NREAIEORY— I C Lo THIREIND LB Z DIV TN D(S)  BE RNV ANIR, Sy B—024555) [1].

B EZEHIC BV TR E AR — B AR A ST AR RER L LT, WM SRR O AT B IE 70 B 22 22
THEETHD, VA= DT HIH[2,3], FFIZ. CooMnGa ([ZBW T, ZOUA /L a—2 N7 o)W IEIZIND EH78
KIS R EFF OV 7 L VB IRIEICH 528 T, N — Wi SO E 5 T HIRIEH S RIFFIC K &R0, il
TIRRDFH AN ANNRS,), = —6 pV/K 2383 5[4],

AHFFEIZFBNTIE, CooMnGa D FF 2y /LR EMZ/ERIL | 2D R AR — VIR E B 1V ANDROMIE
T, NIRER RIS OO T O AT T,

1 D. Xiao, et. al., Physical Review Letter, 97, 026603 (20006).
] M. Ikhlas, et. al., Nature Physics, 13, 1085 (2017).

1
2
3] S. Nakatsuji, and R. Arita, Annual Review of Condensed Matter Physics, 13, 119 (2022).
4] A. Sakai, et. al., Nature Physics, 14, 1119 (2018).
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Identification of a novel subtilisin-derived peptide with cytotoxic activity
Department of Applied Biological Chemistry, Graduate School of Agriculture and Life
Science, The University of Tokyo, Bunkyo-ku, Tokyo 113-8657, Japan
Wei Sibo, Li Li, Suzuki Michio, Lu Peng, Okuda Suguru, Ken Okamoto, Itoh Hideaki and
Nagata Koji
Subtilisins are a family of serine proteases secreted by Bacillus family. It is reported that "natto peptide", a C-terminal
peptide fragment of subtilisin NAT, the subtilisin molecule from Bacillus subtilis var. natto, can disrupt the cell membrane of
Streptococcus pneumoniae and also shows cytotoxicity against tumor cell lines but not normal cell lines [1]. Meanwhile,
subtilisin Carlsberg, the subtilisin from Bacillus licheniformis and is 83% sequence identical to subtilisin NAT, can digest
itself to produce some short peptides [2]. The objective of this study is to identify novel peptide(s) generated by self-digestion
of subtilisin Carlsberg with bacteriocidal and anti-cancer activities. Subtilisin Carlsberg (Sigma-Aldrich) was dialyzed and
loaded to an ODS column. A 3-kDa peptide was purified by the column chromatography. Then, this peptide was subjected to
Edman degradation and MALDI-TOF MS. These analyses revealed that this peptide is an N-terminal peptide fragment of
subtilisin Carlsberg. This peptide displayed cytotoxic activity to Caco-2, HeLa and WI-38 cell lines and showed liposome

disruption activity.

[1] Kitagawa, M. et al. (2017). AMB Express 7, 127.
[2] Tang H. et al. (2019). Biochem. Biophys. Res. Commun. 512, 623-628.
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Open-form-to-close-form structural change in a nanochannel molecule-based magnet
Solid State Chemistry Lab, Department of Chemistry, Graduate School of Science

Ryota Shimoharai, Kunal Kumar, Koji Nakabayashi, Shin-ichi Ohkoshi

Molecule-based materials have advantages to design and construct various nanostructures
[1]. Recently, our laboratory has successfully synthesized a nanochannelled molecule-based
magnet of Co7[W(CN)s]4Cl2-29H,0 [2]. Using a different synthetic method, an analogue
compound with acetone molecules in the nanochannels, Co;J[WY(CN)s]sCl; - 21H,0 -

z(CH3)2CO (CoW) can be obtained. Herein, we present a drastic structural change of CoW

induced by evaporation of the acetone molecules and magnetic properties before and after the
structural change. The open nanochannels of CoW are transformed into a close form after the Fig. 1: crystal structure of
evaporation of acetone. Magnetic measurements revealed that the open form showed a ©OP€n form CoWCl

coercive field of 5 kOe at 2 K, while the close form exhibited a significantly small coercive field less than 200 Oe. The g-
values at three equivalent cobalt sites in the crystal structure of CoW were calculated using the complete active space
multiconfiguration self-consistent field method to examine the magnetic anisotropy. In addition, the magnetic structure

calculation was performed using the molecular field theory.

[1] S. Ohkoshi, et al., Nature Chemistry, 12, 338 (2020)
[2] K. Nakabayashi, S. Ohkoshi, et al., Cryst. Growth Des. 17, 9, 4511 (2017).
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Tunable terahertz wave absorption property of charge-transfer phase transition

materials including heavy alkali cations

Ohkoshi Laboratory, Department of Chemistry, School of Science

OYuuki Mineo, Koji Nakabayashi, Kenta Imoto, Kosuke Nakagawa, Shin-ichi Ohkoshi

Terahertz wave is applied in various fields, such as medical, security, or semiconductor industry [1]. Recently, our laboratory
reported that Cs,Mn[Fe(CN)s],*zH,O shows the THz wave absorption at 1.4 THz, which is contributed by phonon modes of
a heavy Cs* ion confined in a three-dimensional cubic framework [2]. Such phonon modes can be modulated by a substitution
of a heavy alkali cation or structural changes of framework, resulting in changes of THz wave absorption properties. Therefore
we studied the THz wave absorption properties of Rbgo7Mn[Fe(CN)gJo.99*0.5H,O (RbMnFe) and the compounds substituted
by Cs* ions which show structural changes accompanied with a charge-transfer phase transition.

Terahertz time-domain spectroscopy revealed that RbMnFe at room
temperature showed the THz wave absorption at 1.15 THz, which is lower
frequency than that of Cs;Mn[Fe(CN)s], *zH20. The difference can be caused by
the smaller size of Rb* ions. Rb* ions confined in cubic lattice have larger space
for oscillation than that of Cs* ions, resulting in lower frequency. Moreover, the
compounds substituted by Cs* ions also showed the THz wave absorption around
1 THz contributed by the phonon modes of Rb* ions and Cs* ions in the cubic
framework. There are differences in the absorption properties depending on the
content rate of Cs* ions. The charge-transfer phase transition of RbMnFe with
cooling makes the THz wave absorption frequency higher due to the shrinkage
of the lattice.

Absorption fa.u.

- Rbg 57Mn[Fe(CN)glosg0.5H;0 Cs0,52MN[Fe(CN)lp 50'2.5H,0
®- Rby 5,Cs0.1;Mn[Fe(CN)g]-0.5H,0

@ Rby5/Csg 5Mn[Fe(CN)ely a5°0.6H,0

“®Rby 24Csg ssMn[Fe(CN)clo og'0.7H,0

I
0.6 08 10 1.2 14 16 1.8 20
Frequency / THz

Fig.1. THz wave absorption spectra at
room temperature

[1] M. Tonouchi, Nature Photonics 1, 97 (2007). [2] S.Ohkoshi, et.al., Scientific Reports 7, 8088 (2017).
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HREAYVLIAESREET Andreev RFBIAIZEDHRE

Development of Angle Resolved Quantum Andreev Reflection Detector in Superfluid Helium 3
RRAZEEHEAR L2 — - HIIHARE
SHEVT, EEMH, g

YE B O FIC W T, BRI AT 5 BRIR S ORI T EE R T —~ D —D>Th 5. F&H| &
LTHHSND ZEDZ AT U LT, BIRBIERZORLEZRE 2, £ HENRFREDELFITEOHR L 72>
Tk, Hin - EROWED OFERMEDED SN TE L. TOPTHEALE Y 1/2 2/KHO7 = VIR FRTHD
HIREINU U LA 3IX AR Y HVEIRETH D L EhTEY, MMe P VBRERE GHE T MR e Uk
WBRE WD D BT LDERA LB 5 TS Fox OWFFETIE, BV 7 TEHRRT XNV —F v v 72 Ffo B Mz
WHIExg & L, £ ORMEIRIE RIBE S0 HBIR) O Z B9 E LTV 5.

¥ I TTMER T TRIBRSIND ZENTHSNTOLBIREINY 7 L 3RETIE, TONHBRNIIVIC D &S
TV BFRICBOWTE, ABREOSBEIRESL HIEE L THESMOLET 2t (ARPES) BFET 573, [Fk
DFHEE LT, BIREA~Y UL 3REITEE Lz~ UL 3R T2k 4 A CTAS S8, £ OMSIERZ it
L2 LI VBIREINY UL 3 ORERBEELTIRD L0 FIERZZ LD, ZOHEZ W TRIE S A B
BT 2 Z L BARPZED B2 AR Th 2. Fox (TBUE E— LIE RIS 2 A SRR R 7 Andreev SR HEE DB
FalTlRhoTRY, ARETIILOMELHAT L.

« T. Okuda, H. Ikegami, H. Akimoto, and H. Ishimoto, Phys. Rev. Lett. 80, 2857(1998).
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Emergence of ferromagnetism by Yb-intercalation in epitaxial graphene on SiC(0001)
BRRURE -DEFPER-RAIEEH
B #% UTXK, mEED, BUEF, KRR B REJIHER

W, 7T 2 NRA A Z =T —RIC) THZEIEY RS E DY HEZEH
PN SIURICTE B 242 COD[], FRIC f BT RREDEVITHEE IC THE, AV
WAEF EAEH O IR DR B IF S D, EEE, B ITEREMTHE Yo 07
T7 22 ~D IC 2L ThiE T Te=109 K Ot OB I pkth L7z (1 1) [2], Rk
X7 T77 20O n fiEE - EOM OB EAEAICE> THbIL TS EHERIE D3,
KRNI TR, AFEORENIZF7 22 /SIC0001)IC Yb #EIETHE 2 0 0 "1 2
L. ZD®RT == VT DL A7 NV ZGERIRED IR LATV Yb O IC 247572, Yb (32 1:Yb Ao —HL—rT5
5722 & SiC HR DRI A SiC LI COAZERTIEND[B], A—AHEICL> 7=y ORFER—VZHR
TR TEIIT, 200 Oe 1ZE DIRREEL) 2R B R — VR BIS Iz, ST B A2 Va2 % -3 khe
BWTIL, Te &V EENZ(LL, BIBRENZ L2 v U T EEDMRVIEE Te 238 mVME RIS BTz,

Ran (Q)

. . ..
DN 8O =N W

[1] H. Toyama et al., ACS Nano DOI: 10.1021/acsnano.1¢c11161 (2022).
[2] RS, B ARY P Fk 2R K4, 10pPSB-50(2019)
[3] S.Watcharinyanon et al., Graphene 2, 66 (2013)
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Possible Light-induced Superconductivity of Stripe-ordered Superconductor
La1.6+«Ndo.4Sr:CuOy4

AEPZRHRH -HEZER-EHEMRE, B EENZEHR L 2— HREARERM,
CELT- BT AR MREM

AShimano Group, Department of Physics, BCryogenic Research Center, CAIST
A FEA BR {EX A8, Dongjoon Song®, ki £ °, B 5 AB

Morihiko Nishida®, Kota Katsumi*B, Dongjoon Song®, Hiroshi Eisaki®, Ryo Shimano”B

e L B A G AR BRSO M BB - AL OFFHEZD D | ZNOHORKF EBIRE L O G - 7R A B
fRTHZ LD ERBARE O T B IR D728 O BELFRM L0 oTD, FRIZFEM - AL DSRRRICEES | LI AT A
R IBRE LA T HZENMLITRY, ZRE NI L > THREE T2 Z L THIHl S QWO B8 23 B A9
[ 32V NF B IREOHREI IR ERIE B ZEDT2[1,2], L LA AT OREIENOEBIRE 2R TORE
DIEFFIZIIES>TELT | SHRDMAENFFTALTNVD, AL TIIANTA TP 2m 3 Hiig b (8 ko —FE T
5 Lay 6.Ndo4Sr,CuO4 ZX BT, ANTA T RFEZ IR 800 nm DUTHRAM Y CHEEE L 7= B0 S T R A2 & Lz,
R TIEZOFEMZRE L., FHEIRE CHND I AT ML O RIFIZ DWW THERR T 5.

[1] D. Fausti et al., Science 331, 189-191 (2011) [2] D. Nicoletti ef al., Phys. Rev. B 90, 100503(R) (2014)
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Spin-split Fermi surface of InAs/(Ga,Fe)Sb nonmagnetic/ferromagnetic bilayer
semiconductor heterostructures

1 EEIS, The Univ. of Tokyo, 2 IEI, The Univ. of Tokyo

3 PRESTO, JST, 4 CSRN, The Univ. of Tokyo
Harunori Shiratani', Kosuke Takiguchi', Le Duc Anh'23 and Masaaki Tanaka'#

The magnetic proximity effect (MPE) in non-magnetic (NM)/ferromagnetic (FM) bilayers can introduce ferromagnetism
into a high-mobility non-magnetic channel [1]. In metallic bilayer systems, MPE is usually limited within a few atomic layers
from the NM/FM interface. On the other hand, in a semiconductor-based InAs quantum well (QW)/ FM semiconductor
(Ga,Fe)Sb bilayer [2], high coherency of electron carriers enhances the magnetic coupling range (~ 100 nm) at the interface
due to its small carrier concentration[3]. Also, the MPE can be modulated by a gate voltage to vary the penetration of the
electron wavefunction in the InAs QW into the insulating (Ga,Fe)Sb FM layer .

In this work, we report the first observation of the spin-split Fermi surface in InAs/(Ga,Fe)Sb bilayers via gate-controlled
Shubnikov-de Haas (SdH) oscillations. The Fourier transformed spectra of the SdH oscillations in the g, — V;; relation show
a double-peak feature. Our analysis indicates that these two peaks correspond to the spin-split bands at the Fermi surface of
the InAs QW, which is induced by the MPE from (Ga,Fe)Sb and strongly depends on V.. The spin splitting energy Awmpe
reaches 6.3 meV, which is the largest value induced by MPE ever reported, and can be effectively controlled by V. Our
findings will pave a new way for the development of spintronic devices utilizing MPE.

[1] . Zutié, et al, Mater. Today 22, 85 (2018). [2] N. T. Tu et al., PRB 92, 144403 (2015). [3] K. Takiguchi, L. D.
Anh et al, Nat. Phys. 15, 1134 (2019).
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Influence of the multi-orbital hybridizations
on the spin-to-charge conversion at the LaAlQs; / SrTiO; interface

ITHRHRF BRRIFEXR HOYKXKEHRE
EHBE. €HEZE. Le Duc Anh, A, X&£2

The recently observed various phenomena of spin-to-charge-current conversion 0.035 !
have attracted much attention. The LaAlOs/SrTiOs (LAO/STO) interface is very promising ~_ 0.03
for efficient spin-to-charge conversion due to the two-dimensional electron gas (2DEG) % 03%; .5, 2nd structure
with a large Rashba spin-orbit interaction. In our previous study, we theoretically calculated g 0.(;)(1)5l 5 f"z ”v
the temperature dependence of the Aige in the 2DEG at the LAO/STO interface and & s Bl
compared it with experimental results. We also calculated the Fermi-energy Er dependence T “jou»b?b»%,;j (9[,; Tz
D 000501020304 050.6

of j*P/ds, where j*P is a two-dimensional charge-current density and Js is spin

Energy Eg (eV)
accumulation, as shown in Fig. 1 [1]. However, the cause of peaks of j.*®/ds (large peaks Fig. 1. Er dependence of j2°/ds
are seen at 90 meV, 130 meV, and 225 meV from the conduction band bottom) has not been and the band structure.
clarified yet.

In this study, the analysis shows that the peak was derived from j.*°. A detailed analysis of j*°, divided into each
band component, revealed that the increase in Rashba splitting due to band hybridization is a major contributor to the increase

in the value.

[1] S. Arai, S. Kaneta-Takada, L. D. Anh, M. Tanaka, and S. Ohya, Appl. Phys. Express 15, 013005 (2022).
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Magnetic structure analysis of anomalous Hall antiferromagnet CoM3S¢(M=Nb,Ta)
by polarized neutron scattering
RAI A EXYMERT °, CROSS®, J-PARC,JAEA R KHE ©, iL K&BFF, ¥ CEMS®, ERAL YD
BAER" SKER" B °, Nguyen Duy Khanh®, XBE—3 °, SBHI5ERE °,
ARt A RREE SAREAT HFERET FiluxiE A, EEaEa ¢ 1\IUKE ¢
+AtFe A", FHREARE A PESHC BE—B"

Pk, ~ I aleli a3 AW E (ex B E ) IB W TOARFEBLT HEE 2 DIV T BE R — VR RN
RICBWTHIBLT DL ML, ZOISHMENSIEHEZED TNVD, ZOHT, IR MEEL A T 5 R
PEMR CoNb3Se 2N EL KRR B F AR — VA F T 2L MESTIBY[1], EHITF & 1 Nb % Ta (ZEHL 72 RORIBEPE A
CoTasSe bE KB HER— NV REFTLILEZR AL TWD2], LnL., 2T b DB R — /v KRB K
CoM;Ss(M=Nb, Ta) D KUHEIE D BAR R E TR > TR T, fimd el TWOD[3],

AMFZETIL, WA T BELFEBRZI TV WT IO EIZE T non-coplanar &G EBLL TWDHIEEFE AL
L7z, £7-. DFT 8 Z2HO T — e EVEORGEL T T,

[1] N.J. Ghimire et al., Nature Comm. 9, 3280 (2018).

2] @ATE fl, AAMESYS 2021 F4ERKE 12aC1-2.
[3] S S P Parkin et al., J. Phys. C: Solid State Phys. 16 2765 (1983).
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Magneto-optical effect on antiferromagnet CoNb3Se

WA B OKMENMEE ISR IESNIMIEB RN KER TR 28D
TW5, SRBENES R TSNS ZEN ML CETZ B E R — LV RLZ D L5 7
BED1HOThHD, B HEENMRaY ISR R EE L TR A—
VN RN SOREEE R S o To~ B B LN EE A E 72N R THE R IENHZ
ERDONSTE[1], LINLRRBIER DR B R — 2R TlE, EDXoH7eE
TFAHEE DN B R — LN RICE 5 L OO DO BB LR 137270~ 72,

AMFFETIR, BRIV R AR RORBEMEAR THD  CoNbsSe[2]% FHV Tl
IRAN NS ARSI AN CORERE F o REZATH L TR E AR — A2 R 25|
FEZTEEEEIILNCT D2 B L, Fox i, JIE LB bz

[1] S. Nakatsuji ef al., Nature 527, 212 (2015).
[2] N.J. Ghimire et al., Nat. Commun. 9, 3280 (2018).
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Quantum critical phase in a doped spin liquid candidate
RAXPEIZENEFEMRRE. RXERE 5 BEXREFAR B
BWEXR, BARER., BRHRAUA FlfE, #OK=8, EFH—F

(558 LAt 8 DR O JE NS ThHEE 2 ot =AM A RS8R «-(ET)sHga.s0Brs 14, ARG TIH
STV T R—T7 R THD[1], AL UHALRIZAC ARKH THL— 77 @BIVRESEI AR, F—7 Sl Ay
RN DA E LT > TD[2], A BSEARITHE A DO | INEIZ R > Tl HH B2 FLi A S I 2 b
WAHZENFTRETHY | ZORHBETE LT FEDMTHIV TET, k-(ET)sHgas0Brs Tl FENHIIMNC LT, F3E8 0/
=35 FHC non-Fermi liquid - Fermi liquid 3350 BEC - BCS Z7BAA—/N—NEELZ LRI TND[3], T4, 7
FAN —3a DFRF T quantum critical point TlE72<, quantum critical phase &725Z LDV RIBE VDGR DI HES
A7 [4]s k-(ET)4Hga.80Brs 135 772 — AR T LD RN FHY 7 T AN —2 a2 H L THY, NFL-FL /e AA4—
s3—& quantum critical phase O BIENEIZ DUV TGRS IIFFSIL TS, AAFZETIL, k-(ET)sHg2.80Brs THILAHIFFS
1% quantum critical phase (ZBHE L2 IR VAR 2 HZ L2 HIEL T, IIEICEDE - FHBASIAE T CEVE ) 21 E
L7z, BB HBEOREAMEEFIR CIE, B — o 7R AR E CElo7z S/T AMEIR T InT [ZH B3 2R 070 26 Bh 2o
FTERRABIEIR ST, Flo JENTED-SIT DIRDFNDEAINBAREDHEE OZA LSS BEL TWD Lz e 32
T RAEAGT2 AR CTIELL EOFEROFEM AR T2 T E ThD,

[1] H. Oike et al., Phys. Rev. Lett. 114, 067002 (2015). [2] H. Oike, ef al., Nat. Commun. 8, 756 (2017). [3] Y. Suzuki, et al.,
Phys. Rev. X 12, 011016 (2022). [4] H. Zhao, et al., Nat. Phys. 15, 1261 (2019).
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ReRuOs3(Re = La, Nd) D Bif S B 8L LRE S E 451
Fabrication and magnetotransport properties of ReRuQO3(Re = La, Nd) single
crystalline thin films
THRRARE - VBT EER-)IFHRE
ok R BEEA BE. I§ HE

N7 AIA NV T =0 LFREY) ARuOs [ ZHR700@ ETREMER T D STRuOs & H1LNT
RSN TR, ZOMBIEDORIRARE T 272012 4 A MEBRDL ARSI T
72[1]e ZHHDHRERDOIFZEL Ru 28 4 i THHL DMK GEIINTEIZN, 4 AN LHEC
F Re ZiRINTHZLET, 31liD Ru 25 Te Re* RuP 03 N EHLTED, ReRuOs Tl Re* DI
E—AVNEFRFD | Re O 4f HiEE Ru @ 4d BLUEOM BEAERIZED, #6250 ARuO; TIERHIL
TRNET AT 7R G U IS R R D FE B IRF T& D, LINLZRDYD ReRuOs DYEATHIZEIE, LaRuOs
NHE R, E OO EE TD/ V7 LD A RS RO DN, Z OIS REN £
EHRIESTORNW[2], ABFETIERa 7 20 A ML FER O e 2 %2 v LG 1% R " SKTiOA(001) 2 b
L. SrTiOs(001)H:AR 117 it B 7 LaRuO3 & NdRuOs Bt i i IO (U1 TrRcshL 7= () - VERLL 7 LaRuOs
1), SHITHER I AR ARG L7245 3 . LaRuOs 1 X R 48 THY , NdRuOs IHEKIRIZH HE 0> STEM .

THAL R EE OIS BER— NV RE R T2 e mhoTe,

[1] J.-G Cheng et al., PNAS 110, 33 (2013), [2] A. Sinclair et al., Angew. Chem. Int. Ed. 53, 8343(2014).
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Activation of adenosine Az4 receptor by lipids revealed by NMR
RPERUIAH -ERPER-EaPBLLERE
FHER, K#tath, AEEX, RHEIR., =E#M. EAFK, SHEEH. RS, ISH—X

BAEHMRSNTVWIEELZD 30%UELIX G EREHERZA active more active
X (G protein-coupled receptor, GPCR)Z1Z# & § 5, HIFAAT Tsgg gy grp 00N
[%. GPCR [ZI5E —EMEth TH#EET 571=%. BSEH GPCR O3F fu |38 << el
HEPEEICS X 53 &(5.GPCR DA EHEENDMEBAS L VEIED mprin iy 2% 5ee o5
tTEETHS, KHMRTIH. KFHNLG GPCR THEHT7 T/ ¥ (DHA) R f% A |88

VAABRBRKIZE, STFILERSGUVREGEBEL. ELD

BETVIFTILERTEROEHEBEDZENH L LEHLMNIL [1], TLT, EMEIFEHRBEL
EMEBENFELEEAS LT, FLEEFEROESEBEDFAELEZRILSEHI LT, YIS LEE
EMEHET S ELBALMNIT LIz, KHARICTEY .. £EH) Y FOREOEYLHES L= GPCR IZERT
E5.THOERARSSIUVEBRERZHOEYZRT 2EAHIT. EEROFARENIMET 5 LTINS,

[1] T. Mizumura et al., Sci. Adv. 6, eaay8544 (2020).
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Construction of Redox-active Tetrahedral Chiral-at-Metal Complexes with Only
Achiral Ligands
Graduate School of Science, Department of Chemistry
Yuanfei LIU, Hitoshi Ube, Mitsuhiko SHIONOYA

Chiral metal complexes usually consist of a cCarbon-centered chirality ~ Metal-centered chirality This work
ral center
L . . : r
chiral ligand that coordinates with the central metal. g M. 'BUCN
P (Redox active)

On the other hand, “Chiral-at-Metal Complexes”, in e -oneennnnnes ‘ | n*" Tt ipr
. o b *’ > & -/'E/<~/ Mes. NN
which the chirality is derived only from the central { N7 O
Nelo . /T S -2
metal, have recently attracted attention [I]. 7 ’f“' . Q

Changing the origin of chirality eliminates the need  stereochemically Locked Stereocherﬁically labile  [M'L(NC'Bu)] (M = Co, Ni)
for chiral ligands, improves the efficiency of chiral Figl. Construction of redox-active tetrahedral chiral-at-metal complexes.
transfer, and reduces the effort and cost of synthesis. However, unlike the stereochemically stable carbon-centered chirality,
the substitutionally active metal-center lacks configurational stability and is prone to fast racemization. There is only one
example of a particularly stable tetrahedral "Chiral-at-Metal Complex" in our group [2].

Our group has previously reported a stereochemically stable tetrahedral chiral-at-zinc complex with high catalytic function
[2]. In this study, redox-active central metals were used. We have succeeded in complexing with achiral ligands without
changing the valence of the central metals, and are currently analyzing the results. There has also been progress in the

separation of optically pure complexes using chiral auxiliaries and by spontaneous resolution.

[1] L. Zhang, E. Meggers, Acc. Chem. Res. 2017, 50, 320-330. [2] K. Endo, Y. Liu, H. Ube, K. Nagata, M. Shionoya, Nat.
Commun. 2020, 11, 6263.
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Non-linear optical properties of photoswitchable polar Ln-[Fe(CN)sNO] crystals
Graduate School of Science, The University of Tokyo
Taiki Sakaguchi, Kenta Imoto, Koji Nakabayashi, Shin-ichi Ohkoshi

Second harmonic generation (SHG), one of the non-linear optical
properties, draw attention for the application of optical devices [1].
Recently, our laboratory has reported photoswitchable SHG property of
[Dy(phen)2(NO3)(H20)][Fe(CN)s(NO)]-3H2O (DyFe) [2]. In this
study, we report SHG properties of [Ln(phen)>(NO3)(H20)]
[Fe(CN)sNO]-nH,O (LnFe) (Ln = Tb, Gd, Ho).

Intensity of SH signals (CPS)

T T T
200 250 300
Polarization angle of incident light (degree)

Figure (a) Crystal structure of LnFe viewed from
The results of single crystal X-ray diffractions indicate that these b-axis. (b) The polarization angle dependence of SH
signals of LnFe (Ln = Ho) at 100 K. The red and
blue plot indicate the measurement before and after
are isostructural to DyFe. SH signals of powder samples are irradiation of 473 nm light, respectively.

complexes have one dimensional structures in Pna2, space group which

monochromatic and proportional to the squared incident laser power. In the measurement of crystal SHG, the polarization
angles of SH signals correspond with the space group of the complexes. At 100 K, the intensities of SH signals increased by

irradiating 473 nm light and returned to the initial intensities by irradiation of 804 nm light.

[1] S. Ohkoshi, S. Takano, K. Imoto, M. Yoshikiyo, A. Namai, H. Tokoro, Nature Photonics 8, 65 (2014).
[2] M. Komine, K. Imoto, A. Namai, M. Yoshikiyo, S. Ohkoshi, /norg. Chem. 60, 2097 (2021).
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Thermal phase transition near room temperature in cyanide-bridged Co-W assembly
Ohkoshi Chemistry Laboratory, Department of Chemistry, Graduate School of Science

Kazuki Nakamura, Koji Nakabayashi, Kenta Imoto, Shin-ichi Ohkoshi

Phase transitions in solids have been studied extensively, such as metal-semiconductor, ferroelectric, and ferromagnetic
transition. Cyanido-bridged metal assemblies exhibit various types of phase transition, spin crossover, ferromagnetic, and
charge transfer transition.[1] Especially, cyanido-bridged Co-W assemblies exhibit not only photo-induced magnetization, but
also thermal phase transition between Co™-WV and Co™-W' electronic states. Herein, 4
we present a Co-W assembly showing thermal phase transition near room temperature, Cpﬂa\g/t;/
Cs"0.1(H502%)0.0[ Co(4-bromopyridine), 3 {W(CN)g}] (CsCoW), which is a partial Cs-
substituted compound of (HsO,")[Co(4-bromopyridine){W(CN)g}] with a stable
Co''-W'V phase over room temperature.[2]

The crystal structure of CsCoW has two-dimensional cyanido-bridged Co-W
layers with oxonium cations and Cs* ions between the layers. Figurel shows the
product of the molar magnetic susceptibility (yu) and temperature (7) vs T plot of

-1

3

X yT/ ecm” Kmol

141 3 3 0 T T T T T T T
CsCoW, the phase transition temperatures are 276 K on cooling, and 329 K on heating, 240 280 320 360
and the thermal hysteresis loop indicates bistable phases at room temperature. The Temperature / K
variable-temperature UV-vis and IR spectroscopies revealed the electronic states of the Fig.1. ymT vs T'plot of CsCoW

Co"-WYV and Co"-W'" phases.

[1] S. Ohkoshi, et al., Nature Photonics, 8, 65 (2014).
[2] Y. Miyamoto, S. Ohkoshi, et al., Dalton. Trans., 45, 19289 (2016).
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Equipment Development for Pulsed NMR Measurement of Quantum Phases in Helium
3 on Graphite Covered with Bilayer HD

BZ ARV EBEFEENITHRE, ERRFHREV5—
B, FEBT, HIINE

WUEIRIZI T D7 T 77 A OV L3ITHARRI 7R 2R TR EAIRE DR AE LT T D, ZO IO AEFIZ DN
I, WA BE N TA—Z—LL TEEN B L ORI E B D= — B a2 R T IR LN > TET.
BT, HD %28 7L a—hLiz/ 77 7 A b EDOANID K375 JE 12 BT Dat 72 K L B E 3 T, FHiDRT
VR VEENCEE A T AR (C3 M) B L ONEHERRFF 3 bl T o — 7 CRE A EC B S ER BB I 2R 72T
HEI e F YTy IREIEE A T DR (C2-like 1H) DIFFEDRIBENIZ[1]. ZHHDREMEIZ DWW T, SHERY
V7 RAE KO BL B S Ko THRODEES 7 7 AR — 2 a DR AL TVDHEB 2 HILTWA. EEE, C3 fHIZkT
DEEKICENZDOWTIE, IBEED 2/3 FlZHBIT DR R 5H0F A4 100 pK EFT/RLUTWAD[1]. £7z, C3 fHE C2-like
FHO SAFREIRN BT DA LRIZ OV, IBEED-1/3 FIZHHIT DR B2 55FNEHK) 10 pK FTRLTWD[2]. 2
HORERIZE, C3 FHBLT C2-like FHDEEICIRFEN E T AL UARIK THLHILARIEL TV, RFERTIE, C3 HEBLD
C2-like FHIZ K3 D EEHE FIRF I E D E Z B L OZORIEIZ AT 72/ 3/L A NMR JIELEREBRFEIZ OV TR~ S,

[1] M. Kamada, Ph.D. Thesis, The Univ. of Tokyo (2018).
[2] H. Ikegami et al, Phys. Rev. Lett. 85, 5146 (2000).
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HAZIV RBBEEAE Mn:Sn OBSERIRICH TS Mn ERE

The effect of Mn doping on the in-plane magneto-transport properties in the chiral
antiferromagnet Mn3Sn
BREAMAHNDEFER-PLEAPRE
BRER—ER- EME5A-Muhammad Ikhlas-Mingxuan Fu-E3#BA A - thit 4N

TIAZIVICERBEVEAR MnaSn (X7 A /VREMER L LTI TR RSNWE Thd, FORBMERIZHBIHD LT,
7 2 VR EAEIAFAET DU AV RIS R U TR AT IEET D13 E O B AR — /L RA TR U 1], HERERS I M 26
HEHZED CND, — T TIANEEBORT MO EERNEED—DNIHATNVRENHD, HAT NG LI LB LR
G ATICHINESNDE AT T A DEIRDTANT O CEMAR LT NELLBG THY | A DRI R
L0 Planar Hall Zh5(PHE)& L CRLIIE 415, MnsSn ThE DOMEREKIERHTRI R [2]5° PHEB] MBS L7223, Zhubic
VRGN BT DD A IE T A7 LOEE s S L CTh D,

ZZTAMIFETIX MnsSn IZB1T DN TOMKIRTIRIBL O PHE 4| RS Mn [EHLERE OG22 2 THI
TE LT, FEER TITAEDAVRIE RS RIS T NSRS R IR 95 7 A T L B O R OB % w35,

[1] Nakatsuji, S., Kiyohara, N. & Higo, T. Nature 527, 212-215 (2015).
[2] K. Kuroda, T. Tomita et al., Nat. Mater. 16, 1090 (2017).
[3] Chen, T., Tomita, T., Minami, S. et al., Nat Commun 12, 572 (2021).
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Helicity-of-the-circular-polarized-light dependent photocurrent in surface
superstructures on Si(111) with huge Rashba-splittings
BRRUIRE YWEFER
BARK, LT, RFE. RA)IER

MRE FHOWDEWE F OB 2 AL BRI TE DT, AE L EAELL CAE  ha=S R I K& 7
FERFELILTWD[1], FTH, ALV HLER A AEH NS AE U HEIRDME T, AY Y — B By 7 PN E TR
MRSEE RN BT 28 FMREOL /2RI C CERRD A E DR T D PR T 4 TV S =2 75 8 (CPGE) 23
HACDZENMREY DIAMERIR[2]°T ¥ 2 SR [B] TSN TV, ARFFET
IEERT Y 28 Rt BUR -8 3 i A& B (TLPb)/Si(111) 1Z3BWTHID T
CPGE ZHHLI=OTHET S, KRIL Pb DERFETTIVaPRORKEZINEL
L. V3 x V3R M#EE TIZAE = 250 meV (ZH K S5TY 2GRN HRESN TS T
[4] Fex ITBEELET v N —NTREMEZZLSE in siv BFEIMELY QWP angle a (deg)
TTo7o R V3 X VBOE AN 27§ LSRR O CPGE NBUAISI. S TIE -1 si(111)+/3 x V3L(TLPb) 1235105
PNURREGEBREAHT, B ETOYEE A O AEERICOWThismL TV, SEBFEOR (A /4 WL A Y A7

190

185
180
175

Photocurrent (pA)

[1] D. Fan et al., Phys. Rev. R 2, 023055 (2020) [3] H. Hirose et al., Appl. Phys. Lett. 113, 222404 (2018).
[2] K. N. Okada ef al., Phys. Rev. B 93, 081403(R) (2016). [4] A. V. Matetskiy et al. Phys. Rev. Lett. 115, 147003 (2015).
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Terahertz anomalous Hall effect in the Dirac electron system Bismuth under circularly
polarized light
HPRAMRMDEFEL A, Yt 8, EEHNFHREV5—C
EHEXHEA SEEA AOESE A, HIFEA BFTEEE, MESR S8 §FEAC

EASADT =)V ITEE D 713 Dirac TR GE NN DR 72 i B BRIZIED ZEN BN TEY , D72
Dirac FET-EFEHIIN TS, 2D X957 Dirac #F 26 DWE 2 MR CIZ K-> THEMIAIZEREN L 72 IRHEA Floquet BRGHIC
EOWTHRIT 2L, SRS TERSI AU R BN FEBIL  ZHUTAFEL THERD Berry HiZA4 2101072528
BV TND[ 1], I I TEED D BTEICE OME A28 - Hil#EC X5 [ EEMEN D Dirac % 152 TP Floquet IR
REITRE AT IS I TETND[2],

LT L IFE A ZZ TR O PFEIE VA TRIEL , BTG RO Berry HiZ4 77~ # D HEHE Hall %)
BABLUCEINT A2 BIs LT, FOREE, Tt UL AO AT IB T AR 7 B Hall 2V RA2 8L+ 528

R LTz, sl CIEBLIE N2 5 Hall VR OT —F %R L., Zivbe Floquet Bia & D D72 030IZ DU Tkt

Do

[1] Takashi Oka and Hideo Aoki, Phys. Rev. B 79, 081406(R) (2009)
[2] J. W. Mclver et al., Nat. Phys. 16, 38 — 41 (2020)
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