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Nuclear-spin driven low-temperature thermoelectric effect
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Anomalous Hall effect of three-dimensional Dirac electrons in
bismuth under circularly polarized light
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Spin transport in Si-based spin metal-oxide-semiconductor field-effect transistors
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(Large linear magnetoresistance and its anisotropy in the quadrupolar
Kondo lattice system PrTi2Alx)

HXEA, HAYHEHE BRXFSUOREFC, HIEKXKEH.
BIRILX—INEBAREEE, EREHT
OBREIE R B, B HBAA A, Mingxuan FurB, 0O&FH# O, HFJIZ BF, drgtsn ABC

WS B ST EE R EBR Th 57, FEE - RO MEIE D S REFEN TN TE 2, %
D1BITHD, ~>H U FBIEORNE L BN TR LI D B RBERIRPTIT, Eris & A oo 2
BRETHLZENIABNTNWD, —F, IBFETIE, 747 v 7 a—r0UA L/ — R EIEEHR
FARE IR FHEEIC X o TS BICB WD T H B RSB Sh T, Bk
(. B R BL G I E O A L EBEICBIR L T B,

Hrar e PSR G A R AT D 7 OITIE, TEREAICHIEDM TOhN CE B TR EIXR R H M ES
T OWE DEIEFHEEZ TR D MEN D D, £ 2 THAIL, WA EEE R TH D PriaAly (T=Ti, V)IZ
FEH L72[1]. BRI IZHRT 2 2 F ¥ RVIEHESIRIZ L > TAE LU D7 =V LRI TiE poc 7172
DEFE AR TR DR RSEEBGNEZ 5 2 ERTRIS TS, EBE, WWEO Prit A 4 Off
PG BRI RE 1IN T et 7l il 2 L o T BB —hEDIRRE DS 3 I B T B SR TEME Ao JERENE T3 —
HEIERAE (02 & On BUERNIMG - & Ty, MK\ 1) THDZ LA RERNLHERIN TN D,
Fio. FMIROBEBXIETIHE TR 6N D BKHNTEN RN E - ORI ©— 2 7 b | IR
DHRNRTHDLHZ Lo TEY, S L BEEFORBGIEPIVEIEELEZ TNHEEZ L
NB[1,2], HHZ, PrTiaAly (X, PriaXao (X = Zn, Al)OD o THE— DRI BF (To=2K) &2~ TWETH
0. FRFFFEFC Te=02 K OBEENEILDH[3], S5, KL T TIX8.8GPalZis\ T Te A 1.1
K, B OAENEREN 100 FREEA SN - EOE HEEENB ST 5[4],

LLED X 9 7298038 273, PrTiAly DRESF TOBELXEMEFIEII R CTH 5, HZIE[001] 51D
W CIE 2 T AR CRRIFABN O 6 On ~AA v F o 72 2 & PRALIIE & RS IEIRHIENMR)
MOMERRSIVTE VD[S, e IREDEDBINCENL L THWD Z 2 7 = LI RO RERH I Tn
DN, FERRIARIZEG, Fo, HEWE TH D PrvaAly Tl SR BRF A O I M- 7o BE AT
DERRENBHI SN TWDA[6]. 7 =/ I, ST &SR OBRITEE I TRy, £
£ 9 e FAERE 2, AR TR, BRFEEDEH STV 5 PrTiAb [ZBW TS - HHRE & 7 = b
SHEAEEFFEIC ED LD ICHBEE X TCWDINEHLMNITHZEE2BEMNE Le, 2070,
PrTihAlLy &, BT EEERWBIEWE TH 5 LaTirAly OEEH (R — V20 R & S H) 2 11E L
el TA MEIZBWT, 1000 %FEEE O E RIS E L 5 2 L 3o T,

[1] A. Sakai and S. Nakatsuji, JPSJ 80, 063701 (2011).[2] M. Matsunami et al., PRB 84, 193101 (2011).[3] A.
Sakai et al., JPSJ 81, 083702 (2012).[4] K. Matsubayashi et al., PRL 109 187004 (2012).[5] T. Taniguchi et al.,
JPSJ 88, 084707 (2019). [6] Y. Shimura et al., PRL 22, 256601 (2019).
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Synthesis and thermodynamic properties of cyanido-bridged Co-W
assembly with room temperature bistability

Ohkoshi Laboratory, Department of Chemistry, Graduate School of Science
Kazuki Nakamura, Koji Nakabayashi, Kenta Imoto, Shin—ichi Ohkoshi

Magnetic phase transition has received a lot of attention from scientific community due to its applicability.
Cyanido-bridged assemblies have the potential to exhibit phase transition because of various spin states, leading to
the switching of various properties. [1] Especially, cyanido-bridged Co-W assemblies have been reported with
interesting properties such as photomagnetism and thermal hysteresis loop derived from charge transfer between
Co™-WY and Co™-W'V states.[2] Rearising these two stable phases at room temperature in such compounds is crucial

. . . . . 4-p idi
for applications. Herein, we synthesized a two-dimensional (2- \ v g g & PO OTCREANE

D) Co-W assembly exhibiting room temperature bistability with

elemental formula Cs.1(Hs02)o.9[Co(4-bromopyridine),.3{W(C o
N)s}] (CsHCoW), which is based on (HsO:")[Co(4-bromopyridi g
ne)2{W(CN)s}] having stable Co™-W'V state between 2 to 390
K. [3],[4]

The red powder was prepared by mixing an aqueous solution of
CoCly * 6H>0, 4-bromopyridinium chloride, and CsCl with an
aqueous solution of Cs3[W(CN)s] - 2H,O and CsCl. The crystal
structure was determined by Rietveld analysis with the powder X-ray =~ Fig. 1 Crystal structure of Col-WV

diffraction pattern using the original crystal structure as the mother state of CsHCoW vied from caxis.
4

material.[3] CsHCoW has P2/c space group with monoclinic and a

2-D cyanido-bridged structure, which is composed of one Co", one Co'-WV state

w
|

[W(CN)8]*, and two 4-bromopyridine, along with nine-tenth

oxonium cation and one-tenth Cs* ion between layers. (Figure 1) The

3

XwT/ em” Kmol
N
|

product molar magnetic susceptibility (ym) with temperature (7) vs T
plot of CsHoW shows that transition temperatures are 276 and 329

K during the cooling and heating process, respectively. (Figure 2) L

This suggests that CsHCoW has room temperature bistability. The

transition enthalpy and entropy were obtained by the DSC e A S B B —
200 220 240 260 280 300 320 340 360

measurement and compared with other reported cyanido-bridged Co- Temperature / K

W assemblies revealing that CsSHCoW has strong cooperativity. Fig. 2 ymT'vs T'plot under 1000 Oe.

[1] S. Ohkoshi, et al., Nature Photonics, 8, 65 (2014).

[2] N. Ozaki, S. Ohkoshi, et al., Adv. Funct. Mater., 22, 2089 (2012).

[3] Y. Miyamoto, N. Ozaki, S. Ohkoshi, et al., Dalton. Trans., 45, 19289 (2016).
[4] K. Nakamura, S. Ohkoshi, ef al., Inorg. Chem. Front., 10, 850 (2023).
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Metal-insulator transitions in SrVO3 double quantum well structures
grown by gas-source MBE

HABET !, HREF CEMS 2, RAERAL vy Y3
OBERT 2, BABE L TR 1, IR 12

[15 5] SrVOs(SVO)THAK) R8BI R & L TMmbNTnd, ZRE T, BERIcBWCETON
CIADZIFIZ L W Rt Mott #EfxIRICHEERE L[1], La @RI K 28+ N—7 CTHigik-& BB 45 2 &
MBS TER2], &L, SVO O _HEHEFHAMEIZIHW T, G b o RVNRIT K 2 BRI
DI R U 7= M (- B s 03 ARPES (2 K 0 BlE2 ST v BUBRER 3], ABFSE Tk, SVO 28k
Fh/e U TR E LT EuTiOs(ETO), AMUD /XY 7 Jg & LT SrTiOs(STO) & AV 7o —H & FH 7 tHiE
STO/SVO/ETO/SVO/STO #EHL L7=, ETO i% 5.5 K T G RIS MBNERRRE 2 /R S8R TH 0 | Bt
FIINTC Bu 4f A B ZiREMEICHI A 5 2 L2 LD Ti (55N K23 100 meV B2 DK & 72 Zeeman 734 %
RY[4]e T D Zeeman 3T L DN T S OZEAIT R T D HERURE L R 2 WIRE LU Sk RetE O RFAh 4
F1o7, (a) (b) 10° T

[FEBREFER] HAY —AH TR X F o —

: STO |5uc.
280 /3 7 BTO DRI (n u.c.) & 2L ST ~ _
A EFREE STO(S u.c.)/SVO(3 u.c)/ETO(n SVO KL N

. —10"F 3 E
1.¢.)/SVO(3 u.¢.)/STO(5 w.c.) & fE8L L 7=(1X 1(a)), Béfrr(';r nu.c. %’; |
1N FNZND S — MR O (KA svo KNP 14 Fn =00 (SVO3u.c. x2)4
AR LT, n=4uwe A F T, v— MEEEN sT0 | 5uc '

SVO3 u.c)HED 2 Dy — M Z K& < LSAT
EEY . SVO6 u.c)HEDEIZTL 72> T 5, (001)
ZiUE, SVO ZEHo kA sh BRI X v ik E)
BB OIRNEBR L TWHEEZ NS, -, 10° b~ b——L
0 100 200 300
ZD LS n=4uc Ll FOHIETILETO NU T B RF
&=E (K)

H S DS CER SN Z L AR HIEDR;E  Fig. 1(a) A schematic of the double quantum well

structure. (b) Temperature dependence of sheet
RERHR VBRI, WHTRAYTEE conductance for STO/SVO/ETO/SVO/STO double

FERENED STO |22 2 7= STO/SVO/STO/SVO/STO  quantum well with ETO layer thickness n =1 ~ 10 u.c..

_ e s Black curves indicate sheet conductance for SVO (6 u.c.)
=N Va oy s 1 . .
—HREFIEHRG & O E (T, e single layer film as n = 0 and doubled value of sheet

AN TR« WESHR AT 2 FER SRR T D, conductance for SVO (3 u.c.) single layer film as n = o

[1] K. Yoshimatsu et al., PRL 104 (2010). [2] K. S. Takahashi et al. APL Mater. 10 (2022).
[3] R. Yukawa et al., Nat. Commun. 12 (2021). [4] K. Maruhashi e7 al. Adv. Mater. 32 (2020).
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Novel low-temperature electronic state in Cri4NbSe2
single crystalline thin film

RAIYI' IHHFCEMS >, EIFMEeF . BEAEHHF

B4 ° LK IMRAM 6, B XTI QPEC ’
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TMX> (T 3d WMo R M: BRAR. X I3 Z NI, BEBER A A Ivarh A K M
JERNZ 3d et iR THA 2 —L— L@ iMbawmTth s, — i, EBRERXA D
NS A ROBIICRIETER A v & — I L= b5 & HRRA v & = L— R RITE
U CERE BRSSPI ATRFE N R T2 Z ERNMBI TV D, FFIC x = 1/3 13Kk & 72582 ThE
ANTHFFES I TE D . T VBEME[1mME AR v o Ve R [2,3]7 & OBrar it s
ENTWD, —FHx=141XHEMERBEETHY . < OHE THEFOESNC LD 2X2 BiE
EENEKT 5 Z R HILTW D D[4], W2 & DML > T g o
2\,

AWFFETIL, T B X 2 —IEMBE)IC L fE X 3072 CriuNbSe, B S IE(6 &)
Zxtgel LT, BRI E WA R T 77 JE(ARPES)IZ K 5 A% iE O fiF i %
1ToTc, RS 20 K £ TOMEBDIRE T1T > 72 ARPES HIEDFE RN 5. CriuNbSe; D
NV RREEIIRE IEEZE L TWD Z ERMEND Bz, 80K LA T OIREMHE TIX, 7
=V ENAHTICIEET D Cr kDN ROBBENEEDOIK T E & HIIHmL, N Fig
E AT D 2 EDEND BT, ZIVUTHEHBEE T RICBWTHALN D /N RigED
REZLORHE — BT DIRATBENTH H, AWK CITMAHBEE FIREEOMERIEIRIZ
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Q Q Q Q Q o
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Y Y Y % YS Q cr©On O se
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[1] N. Sirica et al., Phys. Rev. B 94, 075141 (2016). [2] T. Inoshita et al., Phys. Rev. B 100, 121112 (2019). [3] B. K.
Saika et al., Phys. Rev. Res. 4, L042021 (2022). [4] S. S. P. Parkin and R. H. Friend, Philos. Mag. B 41, 65 (1980).
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Structure analysis of the periplasm ferric siderophore-binding proteins from

Vibrio species

Graduate School of Agricultural and Life Sciences, Department of Applied Biological Chemistry

Jinyan Jiang, Peng Lu, Ken Okamoto, Hideaki Itoh, Suguru Okuda, Michio Suzuki, Koji Nagata

Vibrio is a genus of ubiquitous bacteria that inhabit a wide range of aquatic and marine environments and
cause seafood contamination and infectious diseases in humans. Therefore, finding new strategies to solve this
issue is very urgent. Iron (Fe) is an essential micronutrient for all living microorganisms. the function including as
micronutrient, cofactor for enzyme take part in the biochemistry reaction, the metabolism can transcriptional
regulation in many basic metabolic pathways. For Gram-negative bacteria, iron is usually taken up by ATP-binding
cassette (ABC)-type transporters that contain transmembrane protein (TMP), periplasm binding protein (PBP) and
nucleotide binding domain (NBD). When pathogens acquire iron, iron will be captured by a PBP, then delivered to
an ABC transporter system. The growth of pathogens can be inhibited if the binding between PBP and ferric ions
are suppressed.

Based on previous research in our lab [1-3], we
summarized the conserved PBP proteins from Vibrio
species. A widely exist PBP, FecB, was found from Vibro
vulnificus. It can specifically uptake and transport Fe®*-

citrate. The Fe%*-citrate are then recognized and

transported across the outer membrane using classic TonB-
dependent receptor proteins. Fig.1 The apo and complex structure of FecB

Here we showed the structure of a novel PBP FecB, the apo and complex structure of FecB with forms at
2.59A and 2.51A separately. In order to clarify the combined structure of complex with the Fe3*, binding affinity
with different ions were performed. The results demonstrated this protein is a significant combined dependent on
citrate. The exist of citrate can helpful to stable the complex structure. Finally, we identified the key functional
amino acid when FecB captured the substrate. Our result enriched the diversity of PBP proteins and provides theory
foundation for the design of drug targets for pathogen inhibitors in the future.

This work was supported by JSPS KAKENHI and JST SPRING. Thanks for the support provided by the cryogenic
research center of Utokyo. The X-ray diffraction experiments were performed at synchrotron beamlines at SPring-8 and

Photon Factory.

[1] Lu, Petal., Int J Mol Sci., 22, 13010 (2021)
[2] Lu, P et al., Metallomics. 11, 2078-2088 (2019)
[3] Wang, S et al., Acta Cryst. D., 79, 196-202 (2014)
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Magnetic Weyl semimetal in magnetic semiconductor (Cr,In,Bi,Sb),Te;

ITZRMRE PEIZFER +8 - £FHR=E
EEBA ' Ilya Belopolski?, HRAEEKER? JIATE? ZFEH® SHEE2 JIEHS "2
+25k
RIRKFERER ', B CENS?, RIKEM®, RERAXREAL YS!

AR, SRR bR O—OBROBMEAEE Y, bED OAMERERST 4 T v 7 - DA VE
BRI E LV ST IEH BN RFEEEDIERI & E 2o TG, MR R DA ARIEIIE v » 70
B2 SV Sy R EBBIRERFRIESH L, Sy F¥v v 74,50 B0 TEIET 53 RIS
L0 BBAHERR( > 0)E AR UMK (4 < VDI N4 U 5, E72. T OHEER (4 =0)T
BT 4Ty R 2B, ZOT 4Ty 7 BRRRET, SHELIRESEASNS L kO
FCUA IR D EFRSNTOD([1][2]). FHIC, BEZEAT DHE . 4 & A, 13| 40| <
Al DEIRIZ 5 % & ZREMED A M EBRIT2 5 & PRISHTOAR 1)75, O EBIZEBRIICI 5 H
ICENT o RhoTe,

EROIETHHNE T A VL E B E I L, B3 A % 55
T HOITIE, 3DOD/RT A—F—Ay, Ay, Eg(7 =)V I EL)DZNZEHL \/ Am Exchgnge
BT 2 UEN DD, AKETIE, IngCray(Bi,Sb,) 2, ».Tes (ICBST) \/6 Epiiliing

Z VT, AL x(Cr), 1(Sb), z(In) 1KY Ay, Ay, Er TR EN O 21T ¢ 4y Band gap
ST ol >| & B SN DAURROBENC 31T 2 Bt B — AR EE O
JERAFME I, BRI KAEE 9 R 7k L7 2 WOonh 72 B AR — L2
B3 4o] < | Al & BNFF S 20 2R O BUEHC IR H ] L 72 3 Rt/
WAR—AENEB SN, ZOWTHEOZE I, RERENS B b
L7 — G 2R e N AR e O URIR L . SL s RO E
KA B AR — VR R A R TREME Y A VRO bR e D VAR D
TFAEZ SRR LT D, £To, IR GFHIRKEIUNRAMRBIET
I, FARICHRTE L C AMR HORF B 2L ABIN ST, BESh BIET 1
TORAD AMR 13, U A W EEREA OMERE ThH 5 I 1A TV REIC
HRL TV LiFIRT 5 2 LN TE, BEEKFEETHIISN F R e
VHNVAEER & O BRWEAE b RER S, |
KWFZEDFERIT L0 BeME bR v 2 VHEGAR & REE D A e R | R T L R
DERIED RGN S L fpotz, Fio, SEERUBEY AV (0D 070 ik (k(NT) . ebE
FEBITE—OTA VAR ERT 2R MRV A NERIBTHY . s 1 (WSM) ok Gt [2]
TSR DR B G S 5. MNBWE), Am &AL, FNER

W ENY X Y v T TH
%

[1] S. Murakami, New J. Phys. 9, 356 (2007).
[2] G. Y. Cho, arXiv:1110.1939v2 (2012)
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Pb(Bi,Sb):Tes FFRATAHILIEZED In F—T &5/ L& AL
Achieving a bulk-insulating state in Pb(Bi,Sb):Te4
topological insulators by In doping
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[1]Y. Hattori et al., Phys. Rev. Mater. 1, 074201 (2017).
[2] C.-L. Zhang et al., Phys. Rev. Mater. 4, 091201(R) (2020).
[3] P. Chen et al., Adv. Funct. Mater. 2211281 (2023).
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Pressure-induced magnetic quantum critical point and superconductivity in MnP
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Novel magnetism of massless electrons on nodal lines in organic materials
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Nanofabrication of Sn-based superconductor / topological Dirac
semimetal planar heterostructures

Dept. of Electrical Engineering and Information Systems, The University of Tokyo
Keita Ishihara, Le Duc Anh, Tomoki Hotta, Kohdai Inagaki, Masaki Kobayashi and
Masaaki Tanaka

Heterostructures of superconductor/topological materials attract attention as a platform of
unconventional superconductivity. Among various topological material candidates, a-Sn is attractive
because it can exhibit a wide range of topological phases from topological Dirac semimetal to topological
insulator [1]. Moreover, upon heating a-Sn undergoes a phase transition to B-Sn, which becomes
superconducting at low temperature (< 4 K). In this study, we utilize this rich phase diagram of Sn to
fabricate superconducting B-Sn/topological Dirac semimetal a-Sn planar junctions.

We grew epitaxial 40 nm-thick a-Sn thin films with diamond-type crystal structure grown on InSb
(001) substrates by molecular beam epitaxy (MBE). The o-Sn films are transformed to B-Sn under Ga
ion-beam irradiation. By focusing the ion beam, we successfully fabricated B-Sn nanoscale structures
such as a nanowire with width # = 180 nm (Fig. 1) and a planar Josephson junction with two B-Sn
electrodes separated by an a-Sn area of 70 nm. We found that the B-Sn nanowires of various ¢ exhibit
superconductivity below 4 K (Fig. 2) and the critical temperature depends on ¢. The microscopic
structures of the B-Sn/a-Sn were characterized using scanning electron microscopy (SEM), transmission
electron microscopy and X-ray photoemission spectroscopy, indicating the formation of B-Sn areas and
good B-Sn/a-Sn interfaces inside the a-Sn thin films due to local heating. In the presentation, we will
discuss the structure and superconducting properties of the nanostructure in more detail.

This work was partly supported by CREST program (JPMJCR1777) and PRESTO Program
(JPMJPR19LB) of JST, UTEC-UTokyo FSI, Murata Science Foundation and Spintronics Research
Network of Japan (Spin-RNJ).

References: [1] L. D. Anh, et al., Adv. Mater. 33, 2104645 (2021).
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Fig.1 Top view SEM image of a fB-Sn Fig.2 Temperature dependence of the resistance of
nanowire with a width of 180 nm formed in an B-Sn nanowires of various wire widths. Phase
a-Sn thin film. We confirmed that all the transitions to superconductivity at below 4 K are
fabricated nanowires have the clean and observed.

straight-lined structure.
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Host response analysis in African swine fever virus infection
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Introduction

African Swine Fever (ASF) is a febrile infectious disease of pigs and wild boars caused by the ASF virus (ASFV).
The number of ORFs of ASFV exceeds 190, which is quite large for a virus. However, there are still many genes with
unknown functions. In particular, there are five groups of functionally unknown genes called MGF (Multi-Gene
Family): MGF 100, MGF 110, MGF 300, MGF 360, and MGF 505. Some ASFV strains that lack several genes
belonging to MGF 360 and MGF 505 have been reported to be effective as vaccines. The genes belonging to MGF110
are predicted to contain transmembrane regions and/or signal peptide sequences. In this research, the toxicity and
localization of MGF proteins were examined to clarify the function of MGF proteins.

Analysis of ORFs function using porcine cell

A total of 47 plasmid DNAs encoding each MGF with C-terminally linked green fluorescent protein mNeonGreen
were constructed and transfected to LLC-PK1 cells (Pig renal tubular epithelial cell line). First, the transfection
conditions were optimized: transfection reagent PEI Max and plasmid DNA ratio was 300 nL to 100 ng. Then, the
lipopolysaccharide in the plasmid DNA solution was removed with Triton X-114 colored with Oil red O to decrease
the effect on viability. Finally, cell viability after transfection was evaluated with the MTT assay method. The viability
of LLC-PK1 cells transfected with MGF300-2R, MGF300-4L, MGF360-12L, and MGF360-13L was less than 50%,
indicating high cytotoxicity to the cells.

Simultaneously, the localization of each MGF when heterologously expressed was examined. The nucleus and
mitochondria were stained with DAPI and MitoBright LT Red, respectively. The stained cells were observed using a
confocal microscope and a fluorescence microscope. Most MGF proteins were localized in the cytoplasm, whereas
some MGF110 members showed specific localization: MGF110-12L was localized in mitochondria, MGF110-5L-
6L around the nucleus, and MGF110-13Lb in the nucleus.
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Figure 1. The viability of LLC-PK1 cells 30 hours after transfection
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Electromagnetic wave absorption properties of Prussian blue

analogues with Rb™ and Cs™ ions.

Solid state physical chemistry lab., Department of Chemistry, School of science
OYuuki Mineo, Koji Nakabayashi, Kenta Imoto, Kosuke Nakagawa, Marie Yoshikiyo,
Hiroko Tokoro, Shin-ichi Ohkoshi
Terahertz (THz) wave is drawing attention for its various applications in pharmaceutical science, the information
and communication technologies, and so on.[1] Our laboratory recently reported that Csg.9oMn[Fe(CN)e]o.93-1.9H20
(CsMnFe) exhibits the THz wave absorption at 1.4 THz mainly due to the phonon modes of heavy Cs* ions confined
in the three-dimensional cyanido-bridged framework.[2] It is essential for the development of THz wave application
to control THz wave. Therefore, we investigated the THz wave absorption properties of the isostructural analogues
of CsMnFe, RboosMn[Fe(CN)slo.9o'0.5H,O  (RbMnFe), and  Rbg7Cso30Mn[Fe(CN)e]o.99-0.6H2O
(Rbo.67Cso.30MnFe), which show a charge-transfer phase transition.
The crystal structures of RbMnFe and Rby.67Cso30MnFe, were revealed by the
powder X-ray diffraction patterns and the Rietveld analyses to be the cubic
structure with a space group of F43m at room temperature (Fig.1). In the magnetic

measurements, these compounds show a charge-transfer phase transition between *

the high temperature (HT) phase and the low temperature (LT) phase (Fig.2a). In gt{il\l/[r}i:lée(f;}ftélsftg%t%ﬂg

the LT phase, the crystal structure changed into the (a)

RbMnFe Rbyg 67Cs030MnFe
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tetragonal structure with a space group of /4m2. THz time- 50
domain spectroscopy revealed that RbMnFe and
Rby.67Cso.30MnFe in the HT phases showed the THz wave
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absorption at 1.15 and 1.30 THz, respectively (Fig.2b). S T T B P A N
Temperature / K Temperature / K
. . . .
Smaller 10nic radu Of Rb 0ns than that Of Cs™' ions can (b)
. e +
contribute to the larger space for the oscillation of Rb » sk e s20K
3 ® 140K

ions, resulting in the lower absorption frequency in

Absorbance / a.u.
Absorbance / a.u.

RbMnFe. As temperature decreased, the absorption

frequency shifted to IOWCI', but with further COOlil’lg to 140 05 08 10 12 14 15. 18 05 08 10 12 14 16 18

Frequency / THz Frequency / THz

K, the absorption frequency shifted higher again, 1.31 THz  Fig. 2. (a) 2 m7-T plots under 5000 Oe. (b) THz wave
t1 t ith t h .
for RbMnFe and 1.33 THz for Rbg.s7Cso.30MnFe. As for absorption spectra with temperature change

RbMnFe, the structural change with the phase transition led to the shrinkage of the cubic volume in the LT phase,
resulting in the higher absorption frequency than in the HT phase, while Rby.¢7Cso.30MnFe didn’t show such a drastic
change as shown in RbMnFe despite the similar change in cell volumes. Additionally, a peak shoulder around 0.8
THz became clear in Rbg.67Cso.30MnFe. Therefore, the structural change with a charge-transfer phase transition leads

the change of the THz wave absorption frequency and the substitution of Cs* ions is presumed to suppress this change.

[1] T. Yoshida, K. Nakabayashi, H. Tokoro, M. Yoshikiyo, A. Namai, K. Imoto, K.Chiba, S. Ohkoshi, Chem. Sci. 11,
8989 (2020). [2] S.Ohkoshi, M. Yoshikiyo,A.Namai, K.Nakagawa, K.Chiba, R.Fujiwara, H.Tokoro, Sci. Rep., 7, 8088
(2017).
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Ln site dependence of magnetotransport properties in LnRuQO3 single
crystalline thin films
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K. Takiguchi et al., Nat. Commun. 11, 4969 (2020),
A. Sinclair et al., Angew. Chem. Int. Ed. 53, 8343 (2014),
B. K. Patel et al., J. Crys. Gro. 602, 126979 (2023),
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B.J.Kim et al., Phys. Rev. Lett. 101, 076402 (2008).
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High temperature Spin-glass behaviors in Y3AlxFesxO12 thin films
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Two-dimensional superconductivity in a-Sn/SnTe(111) heterostructure.
Yuxiao Guo', Ryota Akiyama', Takako KonoiKe?, Yuya Hattori?, Takuya Takashiro', Rei
Hobara!, Yaichi Terashima?, Shinya Uji? and Shuji Hasegawa!

! Department of Physics, The University of Tokyo, Tokyo, Japan
Tsukuba Magnet Laboratories, NIMS, Japan

Topological crystalline insulators (TCIs) are the materials in which the spin-splitting metallic states occur
on the surface of the insulating bulk crystal due to the mirror symmetry of the crystal instead of time-reversal
symmetry in conventional topological insulators. SnTe is a typical TCI while PbTe is a trivial narrow-gap
semiconductor, although both have the rock-salt structure.

It has been reported recently that a-few-layer a-Sn thin films grown on the PbTe(111) become
superconducting due to the electron doping from PbTe, leading to a large in-plane critical magnetic field by Type
I1 Ising pairing!"-2].

Therefore, it is an attractive question of whether a-Sn can be grown on SnTe(111) also and shows
superconductivity or not. Furthermore, if o-Sn is grown on SnTe, it is expected to become a candidate for a
topological superconductor by the combination of the s-wave superconductivity of a-Sn and the topological
surface state of SnTe. In this study, we have successfully fabricated a-few-layer a-Sn(111) on SnTe(111) using
the underlayer of Bi,Tes3(111)/Si(111) by molecular beam epitaxy and found that our samples show
superconductivity by ex-situ electrical transport measurements. As shown in Fig 1a, Superconductivity emerges
from a tri-layer sample. Fig. 1b shows the relation of the critical magnetic field (B.2) and the temperature, which
indicates two-band superconducting characteristics. We will report the details of results such as Berezinskii—
Kosterlitz—Thouless (BKT) transition behavior in the presentation.

E] [ 0 | T T b T T T T T T
10F - — 05 R
- —— Two-Band fits
--- 2DGL
0.4F. .
x 41 _Q
h 8
S 1=, 03 .
S 05 14
@ 0-Sn/15-SnTe(111) Q 0.2 i
I 0.1 .
0.0 — .
it 1 1 ! 1 0.0k I 1 I I =
0 1 2 3 4 00 02 04 06 08 1.0
T (K) T/Tc

Figure 1 (a) Normalized temperature dependent resistance of 0~ 5ML «-Sn(111) grown on 15-SnTe/4-
BiyTes/Si(111) substrate, numbers inserted denote the ML number of the a-Sn(111) layer. (b) The critical
magnetic field B.,/Bp as a function of temperature T /T, under out-of-plane magnetic fields, which indicates
two-band superconductivity. Bp indicates the Pauli-paramagnetic limit value Bp = 1.84T( . The dashed line and

solid line are fitting curves by two-bands model and 2D Ginzburg—Landau (GL) model.

[1] M. Liao et. al. Nature Physics 14, 344 (2018).  [2]J. Falson et al., Science 367, 1454 (2020).
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Shift current by electromagnon excitations in multiferroics RMn20s
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[1]Y. Okamura et al., PNAS. 119, 14 (2022).
[2] T. Morimoto et al., Phys. Rev. B. 100, 235138 (2019).
[3] T. Morimoto et al., Phys. Rev. B. 104, 075139 (2021).
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Development and performance evaluation of the
compact and continuous nuclear demagnetization refrigerator
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[1]R. Toda et al., J. Phys.: Conf. Ser. 969, 012093 (2018).  [3] S. Takimoto et al., J. Low Temp. Phys. 208, 492 (2022).
[2] S. Takimoto et al., J. Low Temp. Phys. 201, 179 (2020). [4] R. Toda ef al., arXiv:2209.08260.
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Development of Transition Edge Sensors for optical quantum computer
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Unusual transport properties with in-plane magnetic field in
SrxBi>Ses single crystals

Tamegai lab, Department of Applied Physics, The University of Tokyo
Zu Yuhang

Bi,Se; is one of the representative topological insulators that show unique metallic surface state despite its
insulating nature of the bulk. By doping Cu or Sr, Bi,Ses can become a topological superconductor, which show
novel properties such as the nematicity [1]. In this study, we prepared high-quality single crystals of SryBi,Se; and
investigated its in-plane magnetic-field-angle dependence of resistivity. Resistivity (p) was measured at 2 K by
applying the in-plane magnetic field along the direction with an angle ¢ from a-axis. We have measured the 4
percent sample (x = 0.04) and the 17 percent sample (x = 0.17). Figure 1(b) and Figure 1(d) shows temperature
dependence of magnetization in Sro17Bi>Ses and temperature dependence of resistivity in Srge4Bi2Ses, which
shows only the 17 percent sample is superconductor. Figure 1(a) and Figure 1(c) shows p(¢) as a function of ¢ at
8.5 T, which is defined by Ap = p - po. Ap(¢) mainly shows two-fold symmetry, or in other words nematicity. In
figure 1(a), we fit the angular dependence by Ap(p) = picos(e + a1) + p2c0S(2¢p + o), where the 2nd term
originates from the nematicity, magnetoresistance, or misalignment of the field from the in-plane direction. The
fact that the minimum value of the 2¢ component is at ¢ = 0° suggests that it is caused either by nematicity or by
magnetoresistance. In the case of magnetoresistance, its magnitude should be proportional to the square of the
transverse component of the field with respect to the current, (Bsin(¢))?, which means that it is proportional to
cos(2¢). One of the possible origins of the 1st term is the Hall effect for currents flowing along the c-axis as
shown in Fig. 2. If this interpretation is true, the Hall voltage should be zero at ¢ = 0 and p. However, the zero-
value angle is offset by ~-35° as shown in the Fig. 1. Such a shift can be explained by the shift of effective
locations of the two voltage terminals, V. and V.. Namely, if locations of the effective voltage terminals are not
parallel to a-axis, the zero-value position of the Hall effect should change. We also fitted 4 percent sample and the
result is Ap(p) = p1cos(p + a1) + p200S(2¢ + az) +p3cos(3¢ + a1) + paCos(4e + az). The 3rd and 4th terms may
have physics meanning but it needs further research. The abnormal current may not have relationship with the
superconductivity of SrBi,Ses, because even low-doped SrBi,Ses shows it. With the x decrease, the amplitude
of cos(o) term decrease (Sro.17Bi2Ses: 8%, SroosBi>Ses: 0.3%), which implies that there can be a critical value of x
above which cos(¢) term appears due to inhomogeneous current flow. Different percent sample will be measured
to find the critical x value when the cos(¢p) term appears and we will try to find out the possible physical origins
of the 3rd and 4th terms by analyzing more measurement results

[1] Y. Pan et al., Sci. Rep. 6, 28632 (2016).
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Fig. 1. (a) Plot of in-plane magnetic-field-angle dependence of magnetoresistance Ap = p — po in
Sro17Bi,Se; at 2K and 8.5 T, with p=1.168 mQcm. (b) Plot of temperature dependence of
magnetization in Srg17Bi,Ses. (b) Plot of in-plane magnetic-field-angle dependence of
magnetoresistance Ap = p — po In Sry4Bi;Se; at 2K and 8.5 T, with pe=0.295 mQcm. (d) Plot of
temperature dependence of resistivity in SroesBi>Ses.
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Fabrication and magnetic modulation of magnetic van der Waals

heterostructures using layered metal TaSe>
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[1] H. Matsuoka, et al., Nano Lett. 21, 1807 (2021).
[2] H. Matsuoka, et al., Nat. Commun. 13, 5129 (2022).
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Superconducting properties of Ta-Te 2D layered quasicrystal
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[1IM. Conrad, F. Krumeich, and B. Harbrecht, Angew. Chem. Int. Ed. 37 1383 (1998)
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Octacyanidoniobate(IV)-based Functional Ferrimagnet
Showing Photo- and Pressure-induced Spin-crossover

REXF HPRWIAH LCFER YHRHLEHR=E
IMRRER, P —1E, FTEX. PHH=. KEiR—

Spin-crossover (SCO) phenomena, in which the spin state of a d*-d’ transition metal ion switches between
high-spin (HS) and low-spin (LS) states by various external stimuli, have been studied as a possible application for
memory devices and sensors. Cyanido-bridged Fe!'-Nb'V assemblies are of particular interest because they can
provide magnetically interacting SCO-active Fe! through cyanides and Nb'Y (S = 1/2), and they have realized
functionalities such as photo-induced ferrimagnetism[1]. Recently, our laboratory has reported a cyanido-bridged
Fe''-Nb'Y assembly showing multi-step spin-crossover due to multiple Fe!' sites generated by partial hydrolysis of the
ligand[2]. Herein, we report [Fe'>(3-acetamidopyridine);(H.0){NbY(CN)s}]-9H,O (FeNb) showing light- and
pressure-induced SCO. FeNb is a ferrimagnet, and the long-range magnetic ordering was able to be tuned by light
irradiation and pressure application.

The polycrystalline sample of FeNb was synthesized by reacting an
aqueous solution of K4[Nb'V(CN)s]-:2H,O with an aqueous solution of
(NH4)2Fe''(SO4)2-6H20, sodium L-ascorbate, and 3-acetamidopyridine.

The crystal structure was revealed by the Rietveld analysis of the powder

x-ray diffraction pattern of FeNb based on the crystal structure of the

molybdenum analog. FeNb has a monoclinic crystal system in the C2/c )
Fig. 1 The crystal structure of FeNb

space group and a three-dimensional coordination network (Fig. 1). The . .
viewed from b-axis.

asymmetric unit includes three different pseudo-octahedral Fe! sites 4000

induced by the bulkiness and the hydrolysis resistance of the acetamido- Tg 3000 | 1555, T‘%Cbiz::g i
moieties. FeNb shows ferrimagnetism with the Curie temperature of 17 g @w%%b{@)”%

K. Upon irradiation of 532 nm green laser light, the Curie temperature % 20007 Q)Oooo(ﬁ*?
increased to 19 K (Fig. 2). The enhancement of ferrimagnetism is % 10004 Ooo
attributed to the increase of HS Fe'' (S = 2) fraction by light-induced i} 0 , , enpe)
excited spin state trapping (LIESST) effect. On the contrary, when applied ’ ’ Te:;eratu:, K Lo

hydrostatic pressure up to 0.51 GPa, the quenching of ferrimagnetism was  Fig. 2 The field cooled magnetization
observed due to pressure-induced SCO to LS Fe!' (S = 0) with the (FCM) curves of FeNb before (black)

maximum conversion rate of 58 %. and after (red) photoirradiation.

[1] S. Ohkoshi et. al, Nat. Chem., 2011, 3, 564.
[2] S. Ohkoshi et. al, Inorg. Chem., 2019, 58, 6052.
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Single crystal growth and giant negative magnetoresistance
in half-Heusler HOAuSn
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Optical Pump c-axis Terahertz Spectroscopy of
Cuprate High-temperature Superconductor LaiexNdo.4SrxCuQOas
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[1] D. Fausti et al., Science 331, 189-191 (2011)
[2] D. Nicoletti et al., Phys. Rev. B 90, 100503(R) (2014)
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Dy-Fe dinuclear complex showing visible luminescence and slow

magnetic relaxation.
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Lanthanide ions are known to show luminescence from near infra-red to visible region and have large magnetic
anisotropy, both originating from their 4f electrons. By using organic ligands and counter ions, the anisotropy is
enhanced, and the magnetic relaxation becomes slower. In molecules with this behavior, one spin center can be
regarded as one magnet and these molecules are called single-molecule magnets (SMMs). SMMs are promising
candidates in quantum computing and information storage to achieve smaller size. Combination of luminescence and
slow magnetic relaxation enables lanthanide complexes to be applied to multifunctional materials[1]. Switching of
functionalities are also widely studied, and light is often used as an external stimulus. In this context,
pentacyanonitrosylferrate, [Fe(CN)sNO]*, which shows 90° and 180° rotation of nitrosyl, NO by photo irradiation,
is adopted in functional molecules to achieve photoswitchability[2]. We aimed at the synthesis of SMMs with
lanthanide and [Fe(CN)sNOJ* to achieve photoswitchable luminescent SMMs, and herein, we report Dy-Fe dinuclear
complex, {[Dy(2-pyridone)s(H20)3][Fe(CN)sNO]CI1}-H2O (DyFe) (Figure 1), which works as a luminescent SMMs.

DyFe was synthesized by mixing two aqueous solutions: one solution contained DyCls;-6H,O and 2-pyridone,
and the other contained Nay[Fe(CN)sNO]-2H»0. The crystal system of DyFe was monoclinic and the space group
is P21/n. When DyFe was irradiated with 320 nm light at 77 K, it showed large blue emission and three sharp
emission peaks, which were respectively assigned to 2-pyridone n* orbital to 7 orbital electron transition and Dy3*
4f electron transition. Ac magnetic field was applied to investigate SMM behavior of DyFe, and DyFe showed slow

magnetic relaxation under a 1500 Oe dc magnetic field below 5 K (Figure 2).
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Figure 1. Crystal structure of DyFe. Figure 2. Frequency dependence of ym” below 5 K.

[1]J. Wang, S. Chorazy, K. Nakabayashi, B. Sieklucka, S. Ohkoshi, J. Matter. Chem. C., 2018, 6, 473.
[2] M. Komine, K. Imoto, A. Namai, M. Yoshikiyo, and S. Ohkoshi, Inorg. Chem., 2021, 60, 4, 2097.
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Nonreciprocal transport in a two-dimensional
polar Ising superconductor
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[1] Y. Tanaka et al, Nano Lett. 20, 1725-1730 (2020).
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Photovoltaic effect by phonon excitation
in ferroelectric semiconductor SbSI
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P2-04

Peak Effects in 2H-NbSe, Single Crystals with Columnar Defects
Introduced by Heavy-ion Irradiation
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Heavy-ion irradiations have been widely used as effective ways to increase the critical current density J. of

superconductors to realize the practical application of superconductors. The mechanism for the enhancement of the

Je is that columnar defects (CDs) introduced by heavy-ion irradiation have similar structures to vortices in

superconductors, and effectively suppress the motion of vortices. In addition to such an increase in J. in

superconductors, some novel phenomena have also been observed. For example, in iron-based superconductors, it

was found that when splayed CDs are introduced, a peak effect at a magnetic field of ~1/3By (Bo is a dose

equivalent matching field related to defects density) is observed [1]. When the pinning force is saturated by

exhausting all available pinning centers, J. should decrease monotonically with increasing magnetic field. However,

in iron-based superconductors with splayed CDs, J. increases with the magnetic fields and shows a peak at a certain

field (peak effect). This peak effect cannot be explained by the
mechanism related to order-disorder transition of vortices,
which was frequently observed at a field close to Hc, [2]. It also
cannot be explained by the self-field peak effect [3] because the
peak field of ~1/3B¢, is several times larger than the self-field
[1]. In this study, we conducted detailed angular dependent
magnetic measurements using a small Hall probe by modifying
horizontal rotator of MPMS5-XL, which allows us to change
the angle between the magnetic field and the sample c-axis (6y)
without warming up the sample. We found that for NbSe, with
symmetric splayed CDs, the peak becomes weaker gradually
with increasing 0y as shown in Fig. 1. We will discuss the origin
of this peak effect by analyzing the 6y dependence of the peak
field and peak height for samples with different Ocp (angle

between the c-axis and CDs).

[1] A. Park et al., Phys. Rev. B 97, 064516 (2018).
[2] Y. Paltiel et al., Phys. Rev. Lett. 85, 3712 (2000).
[3] T. Tamegai et al., Supercond. Sci. Technol. 25, 084008 (2012).
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Fig. 1 Magnetic field dependence of local
magnetization for NbSe, single crystal
irradiated by 320 MeV Au at Ocp = #5°

measured at various field angles 6y at 4 K.
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Screening for spice ingredients that inhibit the growth of

Porphyromonas gingivalis, a major periodontopathic bacterium
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Magnetic-field-controllable resistive-switching and spin-valve-like

behavior in an Fe/MgO/ Ge-based two-terminal device
°Masaya Kaneda,' Shun Tsuruoka,' Hiroshi Katayama-Yoshida,” Tatsuro Endo,' Yuriko Tadano,
'Masaaki Tanaka'%, and Shinobu Ohya1 2
!Department of Electrical Engineering and Informatzon Systems, The University of Tokyo
2Center for Spintronics Research Network (CSRN), The University of Tokyo

Resistive switching (RS) has been intensively investigated, evoking interest due to their potential applications to
next-generation nonvolatile memory and neuromorphic computing [1,2]. In most RS devices, the electric-field-
induced formation/destruction of conductive filaments induces switching between high- and low-resistance states.
The next essential requirement for further development of the RS devices is multi-functionalization. From this point
of view, the magnetic-field dependence of RS has been studied for the metal/insulating oxide/metal devices [3-5];
however, the current status is far below the level of the full use of the potential of the multi functions of RS. Previously,
our group observed the RS effect in two-terminal devices composed of Fe/MgO/Ge heterostructures [6]. Here, we
present, for the first time, an unusual magnetic-field-controllable RS of the Fe/MgO/Ge heterostructure, whose MR-
curve shape is similar to that of the spin-valve effect, with a large magnetoresistance (MR) ratio of up to 33400%,
when applying appropriate bias voltages.

The device is composed of Co (5 nm) / Fe (17 nm) / MgO (1 nm) / Ge:B (17 nm, B concentration: 1 x 108 cm’
3) grown on a Ge (001) substrate by molecular beam epitaxy [Fig. 1(a)]. The two-terminal device structure shown in
Fig. 1(b) was formed with electron-beam lithography and Ar-ion milling. There are two gap regions with a width of
3 um and 16 nm, where the carriers conduct through the Ge substrate. In our device, the /-V curve has a hysteresis
loop with an unusually large dependence on the magnetic field H applied along the [010] direction in the film plane
(Fig. 2); the threshold voltage, at which the current abruptly increases, increases with increasing |H|. Using this
hysteretic behavior of the /-V characteristics depending on H, we obtain spin-valve-like MR curves (Fig. 3). For
example, in the downward sweep of the major loop shown in Fig. 3(a) plotted as a blue curve, a negative peak appears
at H = 0.005 kG with an MR ratio of 33400%. Here, the MR ratio is defined as (Ri"s1 — Rswug)/Rswns, where Riw
(Rsw%s) is the resistance value in the downward sweep at H = 0.50 (0.005) kG. As shown in Fig. 3(b), we can see a
clear minor loop. Our results suggest that this device has the potential as a nonvolatile memory with high magnetic-
field sensitivity under specific bias conditions. This work was partly supported by Grants-in-Aid Scientific Research,
the CREST of JST, and the Spintronics Research Network of Japan.

References: [1] T. Shi ef al., Small Struct. 2, 2000109 (2021). [2] J. Zhu et al., Appl. Phys. Rev. 7, 011312 (2020).
[3]1D. Sahu et al., Sci. Rep. 7, 17224 (2017). [4] A. Kalitsov et al., AIP Adv. 1,42158 (2011). [5] S. Das et al., Phys.
Chem. C 114, 6671 (2010). [6] S. Tsuruoka, MK et al., JSAP 23p-B201-4; in preparation.
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Anomalous spin clusters emerging in an organic triangular-lattice

system with internal charge degrees of freedom at a lattice point
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[1] N. Hassan et al., Science 360, 1101 (2018).
[2] T. Le et al., Phys. Rev. B 102, 184417 (2020).
[3] M. Urai et al., Sci. Adv. 8, eabn1680 (2022).
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Microwave spectroscopy of canted antiferromagnet MnCO3
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Terahertz third-harmonic generation in nematic
superconducting state of FeSe
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Novel supercell compounds of layered [Bi.Ox:]-[RhO:] (n =2, 3)
thin films with p-type conduction
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Fig. 1 XRD 6-20 scan taken for (a) Tamea=900°C and (b) 700°C films grown on the YSZ (111) substrate. YSZ
substrate peaks are marked with an asterisk. Schematics of atomic arrangement for (c) [Bi2O2]- [RhO2] (2-Bi)
and (d) [Bi303]-[RhO;] (3-Bi) stacking structures. Higher resolution HAADF-STEM images of the films
annealed at (e) 900°C and (f) 700°C.

[1] B. Raveau, Angew. Chem. Int. Ed. 52, 167-175 (2013). [2] L. Li et al., Nano Lett. 17, 6575-6582 (2017).
[3] C. Jin et al., Appl. Phys. Lett. 117, 042902 (2020). [4] X. Li et al., Int. J. Mod. Phys. B 27, 1362021 (2013).
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Change of the band structure in a freestanding Lao.67Sr0.33MnQO3 thin
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Since Lu et al. first reported a method to make high-quality freestanding perovskite-oxide films using Sr3Al,O¢
(SAO) as a buffer layer in 2016 [1], freestanding La;..SryMnOj3 thin films have attracted much attention due to their
bulk half-metallic nature [1,2]. However, no systematic data of the magnetic properties of these films have been
available until now. In this study, we evaluate the quality of an epitaxially grown freestanding Lag 7S1r033MnO3
(LSMO) thin film and show the change of the band structure by comparing its magnetic circular dichroism (MCD)
spectrum with strained LSMO thin films epitaxially grown on the substrates of STO, (LaAlO3)o.3(SrAlpsTags03)0.7
(LSAT).

To evaluate the magnetic properties of a freestanding LSMO film, we have grown a water-soluble SAO layer on
a SrTiOs (STO) (001) substrate (sub.) by molecular beam epitaxy. Then, LSMO [30 unit cells (u.c.)] was grown on
SAO by a shuttered growth technique. After the growth, a polydimethylsiloxane (PDMS) sheet was attached to the
LSMO surface to support the LSMO thin film. The SAO buffer layer was dissolved in de-ionized water at room
temperature for one day.

X-ray diffraction (XRD) 260 — w scans of both the as-grown LSMO/SAO/STO and the freestanding LSMO thin
film on PDMS show the (001) and (002) diffraction peaks of LSMO [Fig. 1(a)]. The lattice constant is changed from
3.85A for the as-grown LSMO layer strained by STO to 3.88 A for the freestanding LSMO layer. Given that the
pseudo-cubic lattice constant is 3.876 A, this result indicates that the LSMO film detached from the substrate is
relaxed. The as-grown sample also shows the (001) and (002) diffraction peaks of SAQ, indicating that both SAO
and LSMO layers are epitaxially grown on the STO sub. From the MCD spectrum and hysterysis, the freestanding
LSMO thin film is confirmed to be ferromagnetic. The MCD peak positions vary by substrates [Fig. 1(b)], meaning
that the band structure of LSMO is changed. Magneto-optical Kerr effects indicate that the the feature around 3.5 eV
is attributed to electron excitations from the O 2p to the minority-spin ta¢ band [3]. Therefore, the peak shifts to the
lower energies with decreasing strains [¢ = 0.75% on STO, 0% on PDMS (freestanding), —0.21% on LSAT] are
possibly due to decreasing distorsion of electron orbitals in the LSMO thin films.

4
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Sl Sl g 1.0 STO sub. (e=0.75%)
2l s 2l < i
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Fig. 1 (a) Out-of-plane XRD spectra of the as-grown and freestanding LSMO thin films. The inset shows the optical
image of the freestanding LSMO thin film on PDMS. (b) Normalized MCD spectra measured for the studied films
with various strains under a magnetic field of 1 T applied perpendicular to the film plane at 300 K.

[1] D. Lu et al, Nat. Mater. 15, 1255 (2016). [2] Z. Lu et al, APL Mater. 8, 051105 (2020). [3] S.
Yamaguchi et al, Phys. Rev. B 58, 6862 (1998).
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Nonthermal melting and its dynamics of charge density wave order
in 3R-Tai+xSez by using terahertz pulses
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Control of spin fluctuation in Co-Si co-substituted YIG thin film and
Electrical detection of spin glass state by spin waves
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Observation of Neel-type skyrmion
in a room-temperature polar ferromagnet Gd-Pt;
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[1] H. Gamari-Seale, J. Less-Common Met. 75, 43 (1980).
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Stable isotope labeling of membrane proteins expressed in a
baculovirus-insect cell expression system
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TENTED R LT, RFEIEMMO% < OEZAEY Rk L

iz 7O NMR EFTIZAE I Ch D LB TN D.

[1]1.Shimada et al. Nat Rev Drug Discov 18, 59-82 (2019)
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Trapping Magnetic Field in Bulk Iron-based
Superconductors Sintered via Hot Pressing

Department of Applied Physics, The University of Tokyo
Wenxi Wu, Ryosuke Sakagami, and Tsuyoshi Tamegai

Superconductors with a large critical current density (Jc) can trap a high magnetic field when their
powders are pressed into bulk and sintered, which could be used as superconducting magnets. In
this work, we attempted to improve the Jc and the trapped field of bulk iron-based superconductors
by enhancing the texturing of grains in the sample via hot pressing with an uniaxial pressure.

In the present study, We fabricated two bulk superconductors of (Ba,Na)Fe2As> using a cubic
press and hot press sintering techniques. Polycrystalline powder was synthesized by the
mechanochemical method as described in Ref. [1]. For bulk #1 sintered by cubic press, despite its
small dimensions, with diameter 4.1 mm and height 3.64 mm, a trapped field value of ~9.97 kG has
been achieved on its surface, which is only 230 G lower than the value reported in a bulk with a
diameter of 10 mm before. Critical current density (Jc) is estimated to be 81.2 kA cm2 at 4.2 K
under self-field, which is larger than the value reported before. It suggests that the improvement of
Je achieved by high pressure could make up for the negative influence from the smaller dimensions
and achieve a large trapped field. In the second larger bulk #2 sintered by hot pressing technique,
with diameter 9.45 mm and height 4.58 mm, the value of J: is ~ 33.9 kA cm2 and the trapped field
is ~8.81 kG on the surface. The expected better texturing has not been observed, as shown in Fig. 2.

Possible origins for inferior properties of bulk #2 are discussed.
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Figure 1 The measured magnetic induction by a Hall probe set at a position 0.5 mm away from
the bottom of (a) bulk #1 and (b) bulk #2 at 4.2 K.
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Figure 2 XRD patterns of (002) and (103) peaks for the cross sections of (a) bulk #1 and (b)
bulk #2 normalized by the intensity of the intensity of (103) peaks.

[1] S. Pyon et al., Supercond. Sci. Technol. 33, 065001 (2020).
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Development of superconducting transition edge sensors for the
detection of heavy ions
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Measurements of atomic-layer structures on SrTiOs surface by in situ
four-point probe electrical transport system with scanning electron

microscopy equipped for controlling probes
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Second harmonic generation in layered antiferromagnet CuCrP2:Se
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Quantum interference measurement of Higgs mode
in s-wave superconductor NbN
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Expression, purification, activity measurement and inhibitor screening
for thymidylate kinase pA240L from African swine fever virus
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[1] Kandeel M, Kato A, Kitamura Y, Kitade Y. Nucleic Acids Symp Ser (Oxf). 2009;(53):283-4.
[2] Moore DM, Zsak L, Neilan JG, Lu Z, Rock DL. J Virol. 1998 Dec;72(12):10310-5.
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Photo-induced change in polarization of SH light emitted from
Ln-[Fe(CN)sNO] complexes
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Second harmonic generation (SHG), the phenomenon that materials ’

generate new light with twice the energy of incident light, has been studied to
develop wavelength converters. Nowadays, photoswitchable SHG properties
draw attention as a candidate of new optical devices especially for optical
computer. Our laboratory has reported photoswitchable SHG crystal,
[Dy(NOs3)(1,10-phen)2(H20)][Fe(CN)sNO] - 3H2O (DyFe) in 2021 [1]. This
complex showed photo-induced change in intensity of SH light accompanied
with photo isomerization in nitrosyl ligands. In this study, we report
[Tb(NOs)(1,10-phen)>(H20)][Fe(CN)sNO]-2.5H,0 (TbFe), analogue of DyFe,
which showed photoswitching in polarization of SH light.

Crystals of TbFe were obtained by mixing an aqueous solution of Tb(NO3)3
and Na,[Fe(CN)sNO], and a methanolic solution of 1,10-phenanthroline. Single

crystal X-ray analyses revealed TbFe has a one-dimensional structure along the

a-axis with space group Pna2;. In the structure, nitrosyl ligands aligned in the

same side about the c-axis and it is obvious that TbFe has polarization.
Measurements of photo-induced SHG properties were performed on the Figure 1. The structure of

crystallographic bc-plane of ThFe crystal at 100 K. In the measurements, TyFe viewed from the b

incident laser was 1040 nm pulse laser polarized along -14.7 degrees to the c-

axis and transmitted SH light was measured by photo multiplier tube before and after the irradiation of 473 nm light.

The polarization angle before the irradiation was 15.9 degrees to the c-axis and that after the irradiation was 37.9

degrees to the c-axis. Therefore, TbFe crystal showed photoswitchable polarization of SH light. Moreover, this

change was repeatable by irradiation of 473 and 804 nm light.

at 100 K

Figure 2. The schematic image of polarization switching with photo irradiation.

[1] M. Komine, K. Imoto, A. Namai, M. Yoshikiyo, S. Ohkoshi, /norg. Chem., 60,2097 (2021).
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Switching of magnetization and chirality in
ferromagnetic Weyl semimetal Co3Sn2S: using mid-infrared
circularly polarized laser pulses
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[1] Tsai, H. et al. Nature 580, 608—613 (2020).
[2]Han, J. et al. Appl. Phys. Lett. 119, 212409 (2021).
[3] Yoshikawa, N. et al. Commun Phys 5, 328 (2022).
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Gate modulation of the spin-dependent transport
in the metal-insulator transition region of

Lao.67Sro33:MnQOs-based spin-MOSFET structure

I'The University of Tokyo EEIS, 2 The University of Tokyo CSRN
Tatsuro Endo!, Shun Tsuruoka', Yuriko Tadano!, Shingo Kaneta-Takadal,
Le Duc Anh'2, Masaaki Tanaka'-?, and Shinobu Ohya!-?

Within a single perovskite oxide, transition metal cations with different valences may coexist, and at specific
composition ratios, they undergo abrupt property changes or phase transitions [1]. For example, (La,Sr)MnO3
(LSMO) exhibits metal-insulator transition (MIT) when oxygen deficiencies are incorporated [2]. This allows us to
induce MIT at the intended locations of a thin LSMO layer by implementing oxygen vacancies. Recently, we formed
an insulating nano-channel region by inducing the MIT in the LSMO and made a planar two-terminal spin-valve
device with an extremely large magnetoresistance ratio of 140% [3].

In this work, we report a current modulation of a nanoscale MIT channel by a gate electric field. The composition
of LSMO used in this work is Lag 67Sr933MnO3. This LSMO film was epitaxially grown on a SrTiOs substrate by
molecular beam epitaxy (thickness: 30 unit cells = 12 nm). Afterward, we used the electron beam lithography to
define the nanoscale Mott-insulator region, conducted the MIT process to implement the nanoscale Mott-insulator
region in the LSMO layer, and prepared the back-gate electrode by sputtering an aluminum layer [Fig. 1(a)]. The
Mott-insulator channel showed a nonlinear current (/) — voltage (V) characteristic that can be well-fitted with the
theoretical curve of the tunneling current with a low barrier height of 55 meV. We experimentally confirmed that the
electric current decreases when the positive gate voltage (V) is applied [Fig. 1(b)]. We also reproduce the current
modulation theoretically by considering the change in the tunnel barrier height induced by the carrier density
modulation due to the capacitance of the STO substrate [Fig. 1(c)].

This work was partly supported by the Grants-in-Aid Scientific Research and ARIM programs of MEXT, CREST
and PRESTO of the Japan Science and Technology Agency, and the Spintronics Research Network of Japan (Spin-
RNJ).
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Fig. 1 (a) Schematic illustration of the LSMO-based planar spin-valve device after the MIT process with a back-gate
electrode. (b) /— V' data of the LSMO device with the MIT region (yellow colored) under the gate-voltage application.
(c) Comparison of the experimental data (dots) and theoretical curves (solid lines) of the I-V characteristics under
the gate voltage Vg =0V (blue) and Vg =100V (red).

[1] A. Urushibara ef al., Phys. Rev. B 51, 14103 (1995). [2] N. Manca ef al., Appl. Phys. Lett. 106, 203502 (2015).
[3] T. Endo ef al., submitted.
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Metabolomic analysis of honey samples using NMR and GC-MS
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Structural transformation of a nanochannel molecule-based magnet

leading to magnetic anisotropy changes

HERAMRFEEER PHILEHRE
THEEAR, $#Et—, Kunal Kumar, RKis{E—

Molecule-based materials have structural flexibility and hence have possibility to realize a variety of
nanostructures [1]. Some of these materials can change their structure by external stimuli such as light or pressure.
Recently, our laboratory successfully synthesized a molecule-based magnet with nanochannels of
Co7[W(CN)g]4Cl2-29H20 [2]. Here we report an analogue compound, Co7[W(CN)s]4Cl2-24H,0-3(acetone), in

which the solvent molecules inside the nanochannels were changed from water to acetone molecules using an

alternative synthetic method.

The crystals were obtained by delivering Rb'Cl and Rb'3] WY(CN)s] aqueous solutions by drops into an acetone-
(b)

water solution of Co""Cl,. Single crystal structure (a)
analysis revealed that this material (open-CoW) had
large open nanochannels. When the crystals were
exposed to humid air, the open-CoW underwent a
structural change and transformed to a different

structure. In the structure after the transition (closed-

CoW), the nanochannels were almost closed. le i
b

Magnetic measurements results indicated that the both O’ﬁig. 1. Crystal structures of open- SW and closed-
CoW. (a) View along the c axis of open-CoW. (b) View

structure showed ferromagnetism. Angular dependent
along the ¢ axis of open-CoW.

magnetic measurements suggested that the magnetic
, , (a) o (b) .
anisotropy of closed-CoW is smaller than that of 0 oo «
— — 0°
open-CoW. To investigate the origin of the anisotropy = 07 / § 104 ﬁ
5 £
change, we performed CASSCF calculations by g0 g g0
extracting the non equivalent cobalt sites from the both ~ £ -0 / g0
structures focusing on the single ion anisotropies of 20~ =TT B e S
-70 -40 0 40 70 -70 -40 0 40 70
cobalt ions. The results hinted the single ion Magnetic Field (kOe) Magnetic Field (kOe)
. . . . . Fig. 2. Angular dependent M-H plot of Open-CoW (a)
anisotropies of the cobalt ions and the dipole-dipole and Closed-CoW (b). 0° and 90° represent the states

interactions caused by them are one of the reasons for where magnetic field is applied parallel and

the change of magnetic anisotropy. perpendicular to the ab plane, respectively.

[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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Unconventional magneto-optical resonances derived from
massive Dirac fermions in kagome magnets
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[1]J. X. Yin et al., Nature 612, 647 (2022).
[2]J. X. Yin et al., Nature 583, 533 (2020).
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Relationship between Critical Current Density and Texturing
in (Ba,Na)Fe:As: tapes
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1] H. Huang et al., Supercond. Sci. Technol. 31, 015017 (2018).
2] S. Pyon et al., J. Phys.: Conf. Ser. 2323, 012020 (2022).
3] S. Pyon et al., Supercond. Sci. Technol. 34, 105008 (2021).
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Development of Low-Frequency Sub-Terahertz Absorption
Based on Coordination Polymers
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and Shin-ichi Ohkoshi

The latest technological c b} 25

advancements including the vol

development of terahertz time-

domain spectroscopy (THz-TDS) and

o
|

low-frequency Raman (LF-Raman)

scattering spectroscopy, open up the 051

0.0
05 06 0.7 08 09 10 11 12 13 14 15 16

Frequency (THz)

possibility of studying a variety of

molecular ~ materials in  the
underexplored range from sub-THz (f Figure 1. Crystal packing (a) and THz-TDS spectrum (b) of 1.
<1THz~=33.36 cm™) to a few THz [1]. Notably, Fe"' complexes are promising metal centers to create multifunctional
materials that can act as tailorable THz absorbers and THz switches. Additionally, the building block [Hg(XCN)4]*
(X = S or Se) is a good candidate for generating various Fe-Hg"" assemblies. Such unprecedented coordination
polymers (CPs) are promising for the development of a diverse type of multifunctional Fe(Il)-based CPs and have
never been reported for THz-TDS and LF-Raman response. Given the aforementioned trends in advanced material
research, we reported a series of self-assembly Fe' complexes with the general formula of
[Fe(L)m][Hg(XCN)4]-solvents (L = Phen, m/X =2/S,1; L = Qxn, m/X =2/S, 2; L =Qxn, m/X = 1/S, 3; L = Qxn, m/X
=1/Se, 3-Se; L =Tmp, m/X =1/S, 4; and L = Tmp, m/X = 1/Se, 4-Se) and investigated them the sub-THz absorption
and LF-Raman scattering as well as paramagnetic properties. 1, 3, and 3-Se show an intense sub-THz absorbance
centered at 0.63, 0.61, and 0.61 THz (Figure 1), respectively, mainly due to the vibrations of solvent molecules
coordinated to Fe(Il) centers as well as crystallization organic ligands based on first-principles calculations.
Meanwhile, crystals of 1, 4, and 4-Se reveal low-frequency (LF) Raman scattering with exceptionally low values of
0.44, 0.51, and 0.53 THz. This study indicates that heavy metal Fe!'-Hg!' systems provide an alternative strategy for
designing sub-THz absorbers and broaden the knowledge to unravel the nature of vibrations in the LF region. It
should contribute to fine-tuning of materials to an even lower frequency close to 0.3 THz, which may be realized by
applying heavier elements such as bismuth or lead or by modifying the solvent environment to meet the requirements

of 6G communication technologies.

[1] G. Li, O. Stefanczyk, K. Kumar, Y. Mineo, K. Nakabayashi, and S. Ohkoshi, Angew. Chem. Int. Ed. 62
€202214673 (2023).
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Electronic phase diagram and Orbital-Selective Mott Phase of Te-
annealed superconducting Fei+yTe1—xSex
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Introduction for Millikelvin Quantum Platform
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