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Step-wise spin transition and photo-reversible spin-crossover
magnetism in an Fe-Nb cyanido-bridged metal assembly
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[1] S. Ohkoshi, H. Tokoro, Accounts Chem. Res., 45, 1749 (2012). [2] S. Ohkoshi, K. Imoto, Y. Tsunobuchi, S.
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High-temperature ferromagnetism in both n-type and p-type

Fe-doped ferromagnetic semiconductors

ONguyen Thanh Tu,' Pham Nam Hai,"** Le Duc Anh,"* and Masaaki Tanaka'"
"Department of Electrical Engineering & Information Systems, The University of Tokyo.
*Department of Electrical and Electronic Engineering, Tokyo Institute of Technology
3 Center for Spintronics Research Network (CSRN), The University of Tokyo
* Institute of Engineering Innovation, The University of Tokyo

Ferromagnetic semiconductors (FMSs), which have the properties and functionalities of both
semiconductors and ferromagnets, provide fascinating opportunities for basic research in condensed matter
physics and device applications. To realize practical semiconductor spintronics devices, both n-type and
p-type FMSs with high Curie temperatures (7¢) are strongly required. However, the 7 values of II-V
FMSs reported so far are 200 K in p-type (Ga,Mn)As, 100 K in p-type (In,Mn)As, and 80 K in n-type
(In,Fe)As, which are still much lower than room temperature [1-3]. In this paper, we present the magnetic
properties of both p-type FMS (Ga,_,,Fe,)Sb with x = 3.9 - 25% and n-type FMS (In,_,,Fe,)Sb with x =5 -
16% grown by low-temperature molecular beam epitaxy (LT-MBE) [4]. Crystal structure analyses by X-ray
diffraction, scanning transmission microscopy and transmission electron diffraction indicate that the
(Ga,.,,Fe,)Sb and (In;.,,Fe,)Sb thin films maintain the zinc-blende crystal structure. We carried out the
characterizations of the magnetic properties of the p-type (Ga,_,,Fe,)Sb and n-type (In,.,,Fe,)Sb thin films
by various methods including magnetic circular dichroism (MCD) spectroscopy, anomalous Hall effect, and
SQUID, and found that (Ga,Fe)Sb and (In,Fe)Sb are intrinsic FMSs without any second-phase
precipitations. Figures 1(a) and 1(b) show the MCD-H characteristics of two representative samples
(Gay_,, Fe,)Sb with x = 25% and (In;_,Fe,)Sb with x = 16% at various temperatures, respectively. Clear
hysteresis curves are observed, demonstrating the presence of ferromagnetic order even at 300 K. 7¢ of
(Ga,.,,Fe,)Sb and (In,_,, Fe,)Sb increases with increasing x as shown in Fig. 1(c). The highest 7¢ is found to
be 340 K for sample (Ga,_,Fe,)Sb (x = 25%), and 350 K for sample (In;_,,Fe,)Sb (x = 16%). Our results
show that the combination of new n-type (In,Fe)Sb and p-type (Ga,Fe)Sb is promising for semiconductor
spintronics devices operating at room-temperature.

This work is supported by Grants-in-Aid for Scientific Research including the Specially Promoted
Research. Part of this work was carried out under the Cooperative Research Project Program of RIEC,
Tohoku University, and Spintronics Research Network of Japan. N. T. T acknowledges the support from the
JSPS Postdoctoral Fellowship Program (No. P15362).
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Fig. 1. (a) and (b) MCD-H characteristics of p-type (Ga;.,,Fe,)Sb with x = 25% and n-type (In,.,,Fe,)Sb
with x = 16% at various temperatures, respectively. (¢) Fe concentration x dependence of 7¢.
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Observation of quantized Hall plateaus in a bulk antiferromagnet
EuMnBi2 with magnetically confined 2D Dirac fermion

IZZRHARY VEIZFEKR REWRE
IMARR, BEHERH, BETARR

T ATV ERIIMEEEFNEEY 2 ORI & AT WETHY, BB TO G ET

BR—ARNR, BERRESIERGUR E OB 2R BLOESE & L CGIFEREZED TND . FIETIE MR
1Y h R IR E, EIREERER a-ETals, 3KITT 4 7 v 7 B1-5% CdsAs, 72 E X 72 MB M B &
U, RSN ED DTV, ), MRS R GH CORREREREEIL, EFIChE-
TR T O BERFREN R E 72> TD. T HAED - - -
Wi, RBF LT 4 T v 7 BIRET 2R TIEES HITH &2 g
DD SIS SIS, 20 L 5 AW AEEE THE & A Y ‘*ﬁ A ¥ nes (s=512)
BAFE ST, f 3 ¥ Bj3-

Bexl3fal, FHlT 47 v 7 &F% BEUMNBi (IZHB W T, T o _

L T e R A N N AR T W anan anan andel
PR HRIE RS 2 R TE L7 [1]. EuMnBi, D ik S 2 X 1 127
T, ORI BIVEFKETORERE L, BlEA 4L ThD Eu,
Mn? % Z itk @ 6 72 D EIRILG W TH v, (Z8EO Bi IES
¥t Bl 2WT7eT 4 7 v 7 B EBHFIET D, Eu ORERE—
AU MI2KEUT, a1 0L 51T ¢ Bl AT 7 SR
PEAFMBR R 2R L, S BIZ ¢ fili b s 2N+ 5 & Eu
F—RA 2 hAabENICEIN D 2 B 7 1y 7 (spin-flop) s & 7=
T4 2). BRIEWNZ LT, A7 uy FEHEBICHE - TERE
PUR pp WA K Z T, ZUIAE 78 v ZHIZE W T
T4 Ty 7 EFMEERNICIR S B TIAD b, BT {58k
SO Y DIl snD Z 2R LTWAD. S BICHES T
F o B KM U7z SAH IEEV BRI X B 43, F ORIE z 8
(315 T T~50%IC HEEL, /L7 il & LTIRpAMOIcRE V. § 6
Ey
£

B Euz (S=7/2)
| [+ ]

X1 EuMNBI, D fili il &
e .

ZOZEF2RERITHADHZTH D BA B —NAZRD, T4

T vV EFD2WITHRA CIADIZ K > T3 7 gz BN T oF 27K g
HRERATLE L THBESND. 0 . | . L .
0 10 20
uH (T)
[1] H. Masuda et al. Science Advances 2, €1501117 (2016); #53, ¥ [¢]2 ()R FE- I3 HER. (b)) ]
I, A, [E A9 EE 51, 491 (2016). W DRBE K.
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Quantum Hall effect in thin films of Dirac semimetal Cd;As,

IZZHRE EIFER JIIEHRE ",

ERAY YMHHER? BLEEHER AIRYHEETHAEE 2 -2
FTE EfR', b2 HNH, BRE B— ", BE FIA % M. Kriener 3,
IME BN, =€ BEE Y BO EZES, ik B2
kE BEAY, +& " e gy "l

Topological materials, which are characterized by non-trivial electronic band topology, have great potential for
novel quantum transport phenomena. Among them, topological Dirac semimetal (TDS) has attracted attention as
emergence of the Dirac fermion in three dimensions, where conduction and valence bands touch to form a
three-dimensional Dirac dispersion at a pair of the Dirac points and a surface state appears connecting these points.
The three-dimensional TDS state is intriguing also as a parent phase of exotic topological phases, which are
realized by breaking a symmetry in TDS.

In this context, fabrication of high quality TDS thin films is of importance for discovering its potentialities.
Unlike other topological materials, however, crystalline materials of TDS (Cds;As; and Na;Bi) are difficult to
handle and it has been highly challenging to prepare their high quality films. Most transport phenomena including
surface transport in TDS have been investigated using bulks so far.

Here we develop growth techniques to prepare high crystallinity and high mobility Cds;As; thin films (Fig. (a))
and observe quantum Hall effect at high magnetic fields up to 55 T (Fig. (b)). By analyzing the quantum transport
for different film thicknesses, electronic structure change depending on the confinement thickness is identified, also
revealing the presence of a two-dimensional topological insulating phase. Our demonstrations of quantum Hall
states in the Cd;As; thin films pave the way for further investigations of unprecedented quantum transport

phenomena in topological Dirac semimetal and its derived topological phases.

T* T T T T T . T T T T T

10*F T = '

(@) 15 (P) t=12nm, T=1.4Kk 120
210° 1 -
S - _
c 101 8= <
£
10'f -

L 1 L 1 L | N I i 1 -
0 20 40 60 80 0 10 20 30 40 50
20 (deg.) B(T)

Fig. (a) X-ray diffraction pattern and (b) quantum Hall states observed in a high-quality Cd;As, thin films.
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Characterization and electrical conductivity measurements of
dislocations in Bismuth-Antimony topological insulators

IZ2RMAERTTYFILIEER &) - fEXHRE
BIRL, EAREL. BIE—

Skt bR v Y hUHERRIL, NERITHERIR TH D8, REICEBW IR RS E 2 R =—
BETHD, ZORBMOIRBEREBIL. [ AR o —] LTI 2B PR EIC L > TRESNT TEY
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AL TWD, Wl O =FIekEmITIL, 500 & TN D — RO TR EASIILTWDN, hARrY
T AR S D = DR 7K Ifa N do D Seth A 7=, ZAUCI - T £ & BUE - 7= Rk 7o Bk
RENEND Z &3, BRRMIC TR S TWA[L], PR e P VSRR OEIRRE Tlise 2k L GE
B 5 10% 180 EAE X HHGEL) MEEIE STV A28, REIZBN 2 IREEIX IR TTOREIRETH 5720
EZERWMNDF ¥ Y 7L 180 EETRWAE THELI UGS, T &tz LT, 567l ofﬁﬂéké
NHREIZT—KILTH LD, v U T PR ELEZZ T 5 Z LW & TV A v—& LTR
ZEEIBDEEZOND, ZOX O RMWEERAL T, BELWIERED KR e & ~OIG AN s
EhTnsl2l,

AT, RO bR a DAV PIC, SRR OISR S e ROT R IR B O AL
FUEERM T TERMPEAIND 2 &, BROEAINIZEMIZH > TR EERENERIND Z &
DEGFEEZ HIE LT D, xTﬁF’%{?Etﬁ‘iﬁUﬂ%]\éh D M ARu DI NMEREL LT, AT AT
FEZFR L, FRUCRESICEBEEE 2T 2 L IC L > T 28 A Lo, A I NI 3SR
BT IR i ﬁ”aa?ﬂﬁﬁfﬂ(TEM)%ﬂ%b\f AT, EORER, B2 TRTHZ LT, &

1 % it 7= HRNL DS FEH NS E B T 30

30

HASNDZ LRSI, v B/ E LS
(73 AP AZBHZ 33U TR R 25 % 25§
AT AR E G 2 BB & LT 20 3 L ZRZET 20 o R
12 s

ZHIE L& Z A, BT ADD ﬁ o
BT FATH T T 7 L 72 %15 P e
YTNVIENT, TR = 10
WIRFLEO BB S s (9 s

5 )
1), g ;

0 0
[]_] Y. Ran et a|_, Nat. Phys_ 5 (2009) 0 50 100 150 200 250 300 0 50 100 150 200 250 300
298.

. BE (K
[2] O. A. Tretiakov et al., Appl. Phys.
Lett. 97 (2010) 073108 - 1. R AR AGUEHC 350 CIRH I AT/ R 1

it LR O BREST (SRIROME THRAAL)
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Nonreciprocal electric transport in materials
without inversion symmetry

TERAREMBEFHEILY O AR5 — BEPHRE
HFL Fth

Ze SRR FRIE DL 7= /G G CTld, B30 RO A B V3RS0 R FMEA K L C. RS 72 A & o it
ERMEIISE L, FRa RBIRROCMERN BT 5 Z ERMbTnD, RERTIE, 0 X5 7pzEH
FRAERKIFRIE DAL R T 2 WP D—-> T b 2 FEFA R BRI S [1-3] 1B T 5 . Bl OWFER I B
FTAMEERIT D, K EMHEILEROM XL > CEKIRHEN RS LW H BT, BFICET
LM (—HARNCERE I LT VWWEE  BEE) CEEICET 2 SIROIEREIGE L2 5 2 L
INTE D, AREFTIE, ZWRoCERMMEEE BiTeBr 135V TR RS A i > 00 JEFH K B A i
PBIG 2B U7 R (4]0, ZIRIEHES MoS, B L VWS, A TV ) Fa—T7 O — Mk Shi-#
[REDRREIC RV T, MK BRIGE 25 0 LR R[5, 6] 2 W35, Th 2o CoIMl S -FEE
SCEARE G ORI B 2 8y (B - B - FARTEESS) MR RIRICBE L CimT 5 &
[FIRFIT . — M DXIFRPEASAL 72 56 S 12 351 2 FEFH I BB A LG Ok & 72 B 7RIS 38 1T 2 FERRIE BiIG
B, SROBLEIZEHL LIRS,

4 1. M-SR BiTeBr (7£), “WRITHET MoS, (1) BIUWS, T/ Fa—7 (F) 2B 23X

[1] G. L. J. A. Rikken and P. Wyder, Phys. Rev. Lett. 94, 016601 (2005).
[2] V. Krsti¢ et al. J. Chem. Phys. 117, 11315-11319 (2002).

[3] F. Pop et al., Nat. Commun. 5:3757 (2014).
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Photoexcited nonequilibrium dynamics of c-axis Josephson plasma
in high-T. superconductor Laz«xSrkCuOs

HPRWER DEPER BEFMRE" JST IZH(F?2 ELH
BREt>4— HrEpAHkEHA
ABAAN T, EEME ', kM "2 Dongjoon Song®, Kki¥: BERE'!

SRR FREBAR AR LaoxSICuOs 1, EBARE(S)Z 1 5 CuO, i »S itk i (1) &2 B A C ¢ il 7 M IS FE A
Rol=BGMEDOEVEEEZ LD, SIST S a7 VU EBET LA ERRTZENTE D, ZDED T LA
TTO cWiFMEHERANRY MUIZEBWT, CuOzfiMa a2t —L v MIBEIT 288X v UV TICkD
Va7 VT T AwIBUPR)NEL, DT T A<lI T T~V (THZ)H I B4 A [1]. PR 1
DaAb—LV ADBI ZESENIT LR TH D720, HHEBLE[2)7: EOMEICBWCIFEEE %2
EDOTND, RFETIE, N7 7 m—7 0565 % AV CTEbE (1.55 eV)#% DR 7 THz H =4
WET D Z &T, MBI EERRIEIZI T 5 PR DR D MOV TEEMIC I~ T2,

[ 13 Bt 5 La.esSro.15CuOq (T = 35.5 K)IZ

7% 5 K TO THz # ¢ B a s R A~ | 1.0 o
T TR (M) BEOERBENS 5, 08F - |- 3o
3 ps HOMEHR AT MV EKKRLIZHD 2 0.6 . 1800
Th B, HBMEOROTHERETE PR BK 2 4l | [Z 3
DT AL T meV @M s, @ | S} | |z o

BRI & 1T Bl o T T R~ AT % [ t=3ps ~ 73

NENCT T N T B L& BT R T TR 00— — g o

~IRAE TN B FEEL, 2 DD T T Photon Energy (meV)
A=l R L T LR RBl Sz, T*
FUGRER L [3]°ma s T YBa2CusOe6[4] TH. 5
D HFEME 2R PR B— R & DN S |
ZDT T ATy VHROEROBME LT, HEICK2EMY a v 7 Y UG ORI 22 AR DR
N5, HETIXZOLRNBAE L DOV CREMICERT 5.

B. 5K IZEIT DI D 3 ps 2D
WPE SR AT NIV D il R AR 7

[1] K. Tamasaku et al., Phys. Rev. Lett. 69, 1455 (1992).
[2] D. Nicoletti et al., Phys. Rev. B 90, 100503(R) (2014).
[3] T. Kakeshita et al., Phys Rev Lett. 86, 4140 (2001).
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Nondestructive Analysis of Fermented Milk by NMR Spectroscopy

REPLEGRENRE - CREGLELEENR - EREVHEEFNHRE
OEE. MiFF. FHE, HdRt, B2

Fermented milk products are usually made from milk fermentation by lactic acid bacteria, and the health
benefits of fermented milk products have been proved to be improving digestion [1], normal function of the
immune system [2] and so on. Meanwhile, the studies regarding chemical compositions of fermented milk were
also carried out. In these studies, the organic acids, acetaldehyde and other compounds in fermented milk were
extracted and separated, then analyzed by some conventional techniques such as LC-MS and GC-MS. However,
these conventional methodologies were all compound-targeted, and they require appropriate extraction and
purification method and chemical derivatization of each component. Qualitative and quantitative modifications of
the original mixture would be caused by even a simple treatment.

NMR spectroscopy is highly quantitative and reproducible, and its sensitivity does not depend on the types of
metabolites. As a non-targeted method, NMR measurements do not require separation and chemical modification;
therefore, comprehensive information regarding the chemical components of mixtures can be rapidly and directly
provided. Here, we assigned the signals of fermented milk by combining 1D and 2D NMR spectroscopy without
changing the chemical compositions. Furthermore, quantitative difference spectra between quantitative *H NMR
spectra and diffusion ordered spectroscopy (DOSY) spectra were applied to quantitatively analyze the fermented
metabolites whose signals overlapped with broad signals from milk fat. In the present study, this quantitative
method was carried out for in situ quantitative monitoring of organic compounds in three kinds of fermented milk
during fermentation. As a result, 10 types of compounds were observed in Bulgarian yogurt, and
N-acetyl-p-glucosamine-1-phosphate is detected for the first time. The chemical changes in concentrations of
o/B-lactose, a/p-galactose, lactic acid, citrate, ethanol, lecithin, and creatine were monitored in real time, which
revealed the differences among the three kinds of fermented milk products. Moreover, pH changes were also
revealed by the chemical shift of citric acid during fermentation processes of the three kinds of fermented milk.
These results would be applied to study microbial metabolism, and help control the fermentation processes and
storage of various fermented milk to improve the quality of fermented milk products, which may indeed influence

human health.

[1] D. Guyonnet, A. Woodcock, B. Stefani, C. Trevisan, and C. Hall, J. Dig. Dis. 10 61-70 (2009)
[2] F. Nagao, M. Nakayama, T. Muto, and K. Okumura, Biosci. Biotechnol. Biochem. 64 2706-8 (2000)
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Charge-glass state in an organic conductor with geometrical frustration
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RTIELEHZIIERLTWD Z &2
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Transport property of bilayer graphene on SiC crystal
and the influence of Li intercalation
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287 7 7 = 1% AB stacking #3&E[[X] 1(a)] & . AA stacking #EIE[X 1(b)] & FHIEN D REEMEE 2 & D [1].
INHDOT 2V IO/ R OIRITZ N E NIRRT PR T 5 Z E BB TV H[2],
AA stacking 2 JEZ 7 7 =L, TOWENRLZETHDH I Lo REEICERT 2 Z L IxREE - ST
TN, A, SIC000DfEEE R FICER SN 7T 7 = VI IO RT LI LiRT2 A v X —h
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7= v OBRIEHRIC L5 BRBEEORSAE £ S |3
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Cooper-pair splitter realized in InAs double-nanowire junctions
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The Role of Substrate Surface Roughness on Superfluid Film Flow Velocity
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VIR E RO B R 580 i EOMALE I e g o (02D OBIRE flow rate &
T % D7, MR (morphology) it S L &k ATEOBIMR. RIBIH O i
ERBONE, Ak, RESIH T 2 T BEER 1 SRS MOERE, AT
B AATH T & THER LU, BB 7 4 V57 0 — R KR

[1] J. G. Daunt and R. S. Smith, Rev. Mod. Phys. 26, 172 (1954).
[2] J. G. Daunt and K. Mendelssohn, Proc. Roy Soc. (London) A 170, 439 (1939).
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FRAMBMZERDET HIEEMMORMEERDAIE &
mERFE - SKRIKEFEICET S0

Measurement of thermal conductivity of mainly foaming insulation
material and its temperature /water content dependency

REXZEXRER TFHRE BEFEN BEMHARE
FHXEK - LERE

ARSNGB T L7 ECTHOWONAH LI LIER Y AF Lo 7 4 — AXPS)PRFIZ L D EK L, Wik

MREDIE TG & SN TV D, BEM B OBWMIMITEEN DB = xR R E S BHb A0, FrEE
SN DMMEREIE LB EROT — F U E T 2 Z ENEEN TV DA, IRIRVVEERE &
WIVEERR T DEk % 7RG B OBMAE R 2 ZEICHIE CE 2 EEITIZ LA LR, ARRT — 2 )8
HENTOWARWIRITH 5, AHFFETIZ PPMS 2 AWV TEK L7 XPS, ALC, £ OB R Z 1 E4
DI DFELMBIZER L, L ORE RS b MRS RO EARFNE G KR A s 2,

Table ¥ 7/t PE TIIBIRE I L DA AS—%2 H, T ANOKS
Material ID  plglem®] ~ Volume(mm) ~ &7k%E(vol%) IRV K D ICHRE L7-, BIER R % Figure 1Figure 2
1 XPS(¢0%) 0.036 53.21 0 12T, &Y 7NV OBYRER I E KBIKENES L ONEE
2 XPS(¢2.6%)  0.036 52.87 2.64 . -
J = N ] FIC > Z
}NER) 0w RS2 bt AR D, ALC T ORIRICEE Th o 12,
4 XPS(¢5%) 0.036 53.25 5 F I EREE KR 4.2%LL D XPS 130K A T TEMBE RN A0
5 XPS(¢9.6%) 0.036 47.54 9.65 < ~
6 XPS(A13%)  0.036 55.15 13.81 W ER L, Bz EEBIE T LTS, —FPBR
PlasterBoard L1 . ALC 2SO BT R 5720, ZIUTEE KEDOES
(¢0%) ' '
Plaster Board ﬁd\f B%‘ ®%L%{ffz7k7j){%fx— ]\/Tl/\}:)f&- N 7km Bﬁ‘?b)t
0.69 134.39 1.36
(¢1.36%) ToTWn5L0EEZLND, LEXDARTIECL D #B5
8 ALC(¢0%) 0.48 110.3 0 - .
9 ALC(41.7%) 0.48 138.25 173 B OBMREROBUS D FIRETH H Z L 2R LT,
ol o 0% o 2.64% OOZZ [ N
ST T 1 ] poe 0B.23% ke 55% T o |
c 33 I a- $9.65% W $13.81% Eout
0.13 A 3 o2
o012 | - . 02
.g 011 E‘&mm o g 0.18
.§ 000; : " @) - A GEgE-0ee- oo -EEE- mm Jg gii : [ P —
ol o o | .
S oos | e S O o1 | O @ e e @ Qi ng AOLc?Jty
g 005 A“A akhAL _ * g 008 [ @ oo
g% T o 00 oooooooooooooo0000000000000000000000000000 S o006 L @ ALCHL.7%
€ 003 000000090 € o - PB$1.37%
0.02 = ke PBHO%
0.01 0.02
° 250 260 270 280 290 300 310 320 ° 250 260 270 280 290 300 310 320
Temperature (K) Temperature (K)
Figure 1 XPS DO EME S| EfE H Figure 2 ALC, PB O#YRE R E R R
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BIVOXRDTTFIALYTO—TH%K
Optical pump Terahertz probe spectroscopy on black phosphorus

BPRARRHNYEZER - BEHEWRE ', BRE 45— - TRERHEM
BHED . WKEE . BERE

BIRMETHDH T T 77 A NOBNBETHD7 T 7 2 DREENREII L, 7T 7 = > ORI YIENR
FHAROND LI/ oTe, ZHIKE, BEEEXY A Va2 T A4 K (TMDC) EDT T 7 = LS D
JERMEICBIEEDREE ST D, BIRWEIZESNRR N T DAL R EDT AL ZEHIZHE L TV D
EEBEZOLNTWVWDHOD, 7772 3m0NX Y VT BEEZROLODNY KX v v 7OV
TH PR T N AL LTUIHAWICS K, TMDC IR R¥ Yy v P2 RO ERTHLHLODF ¥ Y
TBHENME, LN X ELLICHLRARH D, HFFEREZEDTNWLIRY Ty T 7=k
TMDC O HHIPEE Z RO EIETH Y | TS A~DIEHABEIRF STV D, 2, BY 38
BIZE > TRV RF Y v TORE EVENMT 2HERLENELGELZFF S, IREIRO R HZR~DISH 72
EbHiIfF s TS,

FEEOYIEL LTHRERTEN TR I LD e oo y

WCEFEALRND D, LEERIIAN Ry o7 ED 75 X /,.//
TARAR—ZEHONE RIS 5 L EEA T ICAER o o7 BETMoukR

N > . 7 / BT BT IEAL
EHOWT & EEHE BTN S N5, I s SR

TR TS < 7 —m AR EERIC L D BT & EfL

310 AR S AU T3 Tl L 72 T IEALT 9 R~ & LB 2

57 E K1 ORI ICEFELRITIZERAREZ R, o oo O
LoaL, RIRICH T D & FEMIAB IR ZFEB S T R 7BEC
R, BY ATETORTGHERLET L IELLOANEENR 1. BT TEAROMEARHER

PN Z & 70 B b B EEMTE O S2BLC [E1 T d B E

BEFO]l, 207, BV OF v VT ORIBICBIT 2RI BNEND Z LIIEFICEETH D,
TRRICR TR At S NF v VT OMWE L7200, Fxix7e—7L LTT I~
VNEAWZ, T IV HIEE meV BEDO TR AT — 2L, FEEKRFOX v )V T OWEERHARD Z
CIZHELTWD, £, 2O R X —HIRIITERY VORI T INERES N IEE L[2]. i T OIFEEI
LREDOHHPENTRETH D, N FXv v 7L 0 HREVT AT —DN & AWV 5 IELIBE I X
DAEMRLIEXF Y VT Z2UELTLEZA, MEFICEIAEFITHRTET, BHFY U T ER-oTWDH T
EMIRIB S LTz,

[1]K.Mizoo, T.J.Inagaki, Y.Ueshima and M.Aihara, J. Phys. Soc. Jpn., 74, 1745 (2005)
[2]A.Morita, Appl. Phys. A 39, 227 (1986)
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Low Temperature Properties of Cyanate Ester Resins

A #F A BRI RRIAD ) REE B FIR Sz B Bl BAC
MEREY Y — - TRERRARERM. B =ZZHREFE (k). CBERMAR - YEZFR

TIRAF Y 7 IEBEICHARTEHES - OMENE L, BR - BdtRMESRIFTMTIICEEBN S, K
2. IREMED B BREE S AL X B THW 2 BB LIEBIEIX, BEEPEZEY —VICHWS 2T TR,
WANTHHZRBRIZEATESNED T, MMIEX—rIDOL WVHERFOBG TEEI NS, L,
KIED T I AF v 7 3B HT % L ififb U TENPT < 25 O CHYEIR CTHHATE 2EIZ% < . FER
SN0k, TRFY (EP) HEEAID Stycast . 1@ F IR OYIMEMAHE X TV B HRE DR
MFIZIR S5 S, — T EP I LT OREEV M I N TE 0. RIRHEEHIPHEM O L ViR
FakdonTnwg, TITHLIFZYT 2 — T AFIVEHE (CE) I2#%H L. %@%%@%Mﬁbﬁo

CE &, OV 7 *— Mk (-O0-C=N)2HT2E/v—»3 &L, HIAE &FUT//PW T%
B URNSEE LB EBIECH 5, RFED R RIS BWE ) ~ — 2 NEGARL - %ﬁb Gl
T 250°C T2 £ CTEBEMIZINET 2 LR o N5, B OMEEIZEP IZBITWBEA, K EnH
7 AEERBIRIERARBE T A, ARIRK, B 1 TN~ DOBREINEEDBAMEL D D, TN FE TIEFIENCPHTZE
T KRS KA O IR EREE T DM MEIR (LS (FRP) & L CoR MM HLT, BHgRARDKIEYIME X
EACHIEZINT WA, F 2T, KR TOR % &HEIZ, %ﬁ@i@éCE%ﬂEﬂAPmLwa
EZDOREYNIOWT, BRTOWKRE | Fifh SWUEIRICE 2 HE, B8, 77K £TO *He 4 A
FERE L WE L7z, B BREROWERF (M) ITHIEEME 2R3 2 BE X<, JERERA OB
FEE Y BYRER TS =2l S 7z, BIEOHh CIRERI R E S, BYRERIINI DT, £D CE OF
REFEREROT, HERE M) T Y VEOEARGRIZHEK T S LEZEZ 5N 5, MMlLE ~10%D PET
O SCHME [1] 1TIFIE— 20T 5 OIFBLIRZE O, KR IZFIROKFTE 0.6% & @D TR, RO ‘He A
BEERITD UG, T < 130 K O CIILEUZMED T, B o1 2 VBB ZM U b o 7z, BALIRE X

e NS, ORI & 2 D SR DX 27 A, AR % 1G5 U 71 R S B,
0.06 [ .
o~ PET B Epoxyglue W|th ﬁIIer J
005k 3 crystalllmty 0-58.3%, Ref.1) 15 (Stycast 2850FT) E
- ‘ i L
g’ 0.041 ; \ Cyanate Ester - . LEpoxyglue y g
N4 ’ = (Stycast 1266) _ g
EOOF g - s o0 :
poxy glue & % = ]
oy | . | Cyanate Ester
oo Polyimide Mo @ Polyimide
(Kapton, NIST database) . 17 o (Vespel SP-1, Ref.1)
001+ % e - , . 0.01 /2 -
Epoxy glue with filler %3 é PET (crystallinity: 0— 51% Ref1)
0 L LSYCRSt2850FT) ) G | (3051 vl 0 40 ,
1 10 100 1 10 100
T (K) T (K)

LUT R— FNIAT LR GG ORIGO () (RED 3 F) (F) &EEEE (),

[1] Woodcraft et al., Cryogenics 50, 66 (2010); Collocott, J. Phys. C: Solid State Phys. 20, 2995 (1987).

27



P-05
STS Studies of Graphene Edges Produced
by Hydrogen-plasma Etching

ADept. of Phys. Univ. Tokyo, "°CRC Univ. Tokyo
A. E.B. Amend”, H. Sato", T. Matsui” and Hiroshi FukuyamaA’ B

Graphene, a one-atom-thick hexagonal carbon lattice, is attracting much attention due to its peculiar physical
properties and potential uses for future electronic devices. Because of the hexagonal symmetry, graphene has a
linear dispersion relation crossing at the Dirac point. The hexagonal geometry is also responsible for the two
graphene sublattices, as well as the two types of edges, i.e. armchair and zig-zag (ZZ) edges. Only the ZZ type
breaks the sublattice symmetry at the edge, which creates a sharp increase of the local density of states (LDOS)
near the Dirac point [1]. This causes charges to accumulate at ZZ edges, which may lead to notable features such
as a spin polarization at ZZ graphene nano-ribbons. In addition, 0.06
due to the high sublattice imbalance, the LDOS at ZZ edges A
should also show gap-like suppressions on both sides of the L1y 77
peak energy [2]. < 0.04Fh A{ edge-state

While such a LDOS structure at the sublattice imbalance & T
created by a single vacancy decays as a power of distance (d) - |
[3], that of the ZZ edge decays exponentially away from the = 002
edge [4]. The existence of the ZZ edge state was first observed I
by scanning tunneling microscopy and spectroscopy (STM/S)
as a peak in the local d//dV spectra around naturally existing 006 B0 50100 isg
step edges on graphite [4,5]. The exponential decay with a Bias Voltage (mV)
decay length (&) of 1.2 £ 0.2 nm has also been observed [4].  Fig. 1. Tunnel spectra taken at different
However, no gaps next to the ZZ edge-state were reported  distances from a ZZ-direction edge on a
before. graphite (Ugy = 0.2 V, I; = 0.06 nA, Via =

Recently, we found that many monoatomic-depth hexagonal 3.3 mV, T'= 78 K), the arrows indicate peak
nanopits with edges, which are aligned to the ZZ-direction on  and gap energies.
graphite surfaces, can be created by anisotropic hydrogen- —71©
plasma etching [6]. Here we report clear LDOS gap structures
on both sides of the edge-state peak observed in STM/S
measurements at 7 = 4.7 and 78 K on edges around the
hexagonal nanopits. As shown in Fig. 1, d//dV spectra taken at a
long distance (d = +8.0 nm) from the edge and on the lower
terrace (d =— 1.5 nm) are V-shaped, as expected on bulk
graphite. However, nearby the edge (d = +0.5, +1.0 and +1.5
nm) the spectra have a peak around ¥ = 60 mV as well as two s; — ’_1'00 =00 50 100 150
gaps near —15 mV and +100 mV. This structure of one peak and Height (nm) Bias Voltage (mV)
two gaps disappears with increasing d as is shown in Fig. 2. The  Fig 2. Line profile and colormap of dZ/dV
peak’s decay is exponential with &= 1.3 + 0.3 nm. Since sucha  gpectra plotted as a function of distance
structure can be produced by a high sublattice imbalance [2],  from the ZZ-direction edge. In the
this LDOS feature indicates that the edges created by this  ¢olormap, the arrows indicate the peak and
method are more ZZ rich compared to naturally existing edges  gap energies, the horizontal lines show

on graphite. locations of the data shown in Fig.1.

10

YbIH

ZZ ed e--svt-ate;-G

(=]

T
[o]™
o)

o

o
3

]

" £

N
—T—
mJ

N
T
('n"e) Ap/IP

Lateral distance: d (nm)
(=)
—2

Mo

[1] M. Fujita et al., J. Phys. Soc. Jpn. 65, 1920 (1996)

[2] A. Cresti et al., Phys. Rev. Lett. 110, 196601 (2013)

[3] M. M. Ugeda et al., Phys. Rev. Lett. 104, 096804 (2010)

[4] Y. Niimi et al., Appl. Surf. Sci. 241, 43 (2005); Y. Niimi et al., Phys. Rev. B 73, 085421 (2006)

[5] Y. Kobayashi et al., Phys. Rev. B 71, 193406 (2005)

[6] H. Sato et al., 2015 Annual (6th) CRC Res. Forum; H. Sato et al., 2016 Annual (7th) CRC Res. Forum
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Nonvolatile current switching of electronic structures
in a two-dimensional material

TERURE PMEIFER Bk - DHHR=E
SHFR #HHER HKE= PHEHR SEER

BE, RoW'E (two-dimensional material) & FEIEAL 5 @ IRV E BRI X, DPERROEAE L LT
FTETEEICR->TWND, —RORIIRIESHT, BERIC LD FEEOEEFIAT 2L T
bb, 777 xR MoS DELIYVEIZIBW TR, BEREORER N RREEIZEED < 8RO B
DD HILTW D, HITIE NbSe, 72 E DS EWEIZB N TH, AN FMEEOELAEFHIERIZ G 2
HRBEFNR LM MADIEE > TV 5,

—J CETHEORN R ITEWEIZIBW T, Sy RBECIE PHIRRE /22 < 5 LWL R, %
RGN CTE D, T2 TRITIT-TaS IZEH LT3, 1T-TaS i3V E A& FHHAEER 26 L —k
D EMEEE WIS 2 R IR E T, 20 L7 X 1970 R GREICFE S T & 7o, s
1377 7 = Rk E O CREIES T ) A — Lo 1T-TaS, il & /ERL, il 722 B & 3% & L CF
A A LT, D&, HEBBOXIRT 4 7 ANBIMITIEL 725 T, BEHANREMUIR TEBL LT 72
2 EHEYID TR UL, ©F 0 EEIZ X > TRV FMICERE/RIRENEB LT b 2 En
B &2 o7,

Z L C1IT-TaS, I8 B 2 N2 5 Z & T, 7L 7 REECRIEOERTIRENERTEHZ L bbn
S T& T, 9 1T-TaS HIKIZF 1 2 BB WA S [2. S BICH & 13X 1T-TaS, MR N 7 1]
(2 10 kV/em FLE D )V AR RS 2 NG 5 2 & TEOIZITIR L CRIE T E W HER EIRREA B
T5Z L &FER L3

F I REM e BRASERHEZ JIE L2 R, iR OBM AR L@ T &R, SRR E R KR
¥ v TOWIZMERAR, £ LTV AELRZAML TEY HE 2 L EREBIESR E Raeb 2 b
Moo lz[4], 7R BIKIR CIRmANREOR
BHZ MR N 7 ) 7e K& S OB % (a) (b)

FINg4UE, ¥ a— 8T L » TEU) % &\W\Ta r—pl E
ERERBOBTTE D, SE0EH SRS Y
FTEDLZEPHALMNIRoT, ESIT X 1. “WRIchESET 31 A, () 1T-TaS, D ftEid. (b) 17-

OTaRJE, MR, ERROMEZ AL v

BEHES AT RS Cho,  TASEMIRT S X 27 S L pm 2R

[1] M. Yoshida et al. Sci. Rep. 4 7302 (2014).

[2] L. Stojcheska et al. Science 344, 177 (2014).
[3] M. Yoshida et al. Sci. Adv. 1 e1500606 (2015).
[4] M. Yoshida et al. submitted.
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BEJTS 7B 5FFMHRS > FIEMD
HEERERE T IALYIEE

Ultrafast nonlinear terahertz responses of

non-equidistant Landau levels in monolayer graphene
HEXRHRHDEZER - BHEHMRE' ERto 42— - HRARSHM’
EAB, wkeE', sFR"

IRFZFF- D HARIC R TTES LT-HE 7T 7 = VBT AEFZR T, Ko VX —fETcE o=
POV = EEE R I D L W IOBE R = RV — AR L, fxEmiki - ChHEEY 1 -

TAT IR FERIRT kfﬁf“%é %E7§7:‘/ (ZHREC
WG 2 FN9 % & Gl o IRoeE BT LERBEO T &
DHENL LTI e 0 R RO %E%Ltﬁéﬁ%ﬁ7/&?
RPN S VD, —MRIC, ZIRITTEFRICBIT D T & U BN
[ OXIGF-E— A > Fid~elg (gERER) FREDOERZREZ R
7o O RE RN T DRI SN D03 @ H O —RouEF#
TIXHEMIR T v & UL OFAFIMEC X 0 IR RITAE U2,
— BB T 7 2 BT DEERMRER T X UM T, T
VHEUEMB LR —ITHY T 5T T~y (THz) #0HR
SMEIRIZ 31T D K& 2B P R s PII S TV B[],
ZZTHAITSICEM EOHBEIE ST v LT T T =0
KU, B T CO THz N> 7-THz 7' — 7 0 kik & VW CIES
[WIBR 7 o & O NI 1T 2 IERRIE THz & 2~ T, 7B
BIRHIE A (F2) [\ FURYE oo )33 5 T o & o YT [
 LLy-LLn 13 n>0(n<0) THFA L 725 (M 1) o o4y ollxT 5
R ART MVEREST D & @mE THz R 72 k-
T o TR, o CIHREWIMAAET S Z BBl X7 (X
1(b)). c\ZXT HFHEWINIL, LLs ’ﬁ%@“é7:ﬂﬂ/ii*/uﬁe“
— XV IEDTOEEMEN, FEIE THz g2 XV IESHA

@ N
+f

3 33
nnn
= PNW

3
n
o

33 3
nan
WN =

Energy (meV)

(@) SUADELRE 6. o lTHIG

L iot T LR L, THZ R TIC & B TR soxman. ©)B=3T I8 2E0 5

Az BRI Lz, SoIio, BETHZHVWEES I 2 L—
a2 L D AITV, B S T IERRY THz & ORI 72
PR ZAFT-, R CIEZ ORI OV THET 5,

[1] X. Yao et al., Phys. Rev. Lett. 108, 255503 (2012).
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Hamiltonian estimation of a single-electron spin qubit
in nuclear spin bath

TERUREADEIFER 8% - ILATIRE
NI PN

B Ry NEMEIND T/ T RCALIAD GNTEE AL AL BADO X D 2EEEZF D, &
WEELHIF T LICL o TAY DO MEEET L2 N TED, ZOREFETFEY FELTET
FHEE T ~OICHPNEIF S L, T, EFICEAZB TS, LL Ry NROEBE AL EHALE
A LI 0109 S D Ga i, As B2 SR T ab — Lo 2R MliL 2o T D, O
AAEMIE Overhauser 35 & MHIN A HIMES; & LTS 2 &R TE, Zd Overhauser L3 EH <2
ETTab—L U RAZSIERILTWDHERZADIENTES, ZD7H, Overhauser HOFED X%
BHL, #8727 0 — Ko Z7HliliZ21T> 2 Cab— LU ARMOM ETE 5 2 ERHIFFS Ty
Do

AWFIETIE, 28— L AWM EIZMT T, Overhauser HOMHTFIEORFI L OB EZIT-72, 2O
FERMNDEWHIERFIZHBV T Overhauser HOFEL EOKE I, ERFMTEHICBIT 52RO E &
TR DN T— PR TN 2T 5 2 E N h oz,

I HITMZ T, Overhauser H[OFOLEEAMIET HE 27T 4 — Ky 7 RZOMEETT > 72, Post-
selection {EZ HIWZETIC K - T, kD b — L 2 X 20 ns ITHAT 25 5RO 500ns F2E
FTab— L ARREOM EREIFTE L2 L 2r Le, BIZEBREOREICHE VT feedback  H & HW
feab—L R EOFGEE T T2, ZO/REND T — L AKEHAY 100 ns FREETH ETHZ L
WZRKE LT,

Spin qubit
Spin coherence of confined electrons in GaAs @
.. . . ubit

quantum dots 1s hindered by the magnetic fluctuation Nuclear Vvv
of the nuclear bath. This is because an electron spin is N fpllg6 f%ﬂ;}?}‘
coupled with an ensemble of thermally fluctuating

: ~106 : : : Feedback signal
nuclear spins (~10°) through the hyperfine interaction. /7< .
In a semiclassical description, this effect is treated as FPGA
fluctuations of the effective magnetic field known as Charge sensor

the Overhauser field. These Overhauser field fluctuations can be kept track of in millisecond time
resolution. Since the field typically fluctuates rather slowly, with correlation time ranging from
milliseconds to seconds, adaptive control can be a powerful tool to enhance the qubit coherence time and
the qubit control fidelity. We track the nuclear spin dynamics by Ramsey interference, and investigate the
non-ergodic behavior of the Overhauser field. We observed the transition between the ergodic regime and
non-ergodic regime in qubit dephasing. In addition this, we construct the feedback system by using FPGA
and, the response time is less than 10 ms. Our feedback system is succeed in demonstrating the

enhancement of the qubit coherence time.
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NILY GaAs ICBIT S ERGEEMEFRETO
BEFRBEERAOHRE

The exciton-exciton interaction in a low-temperature and high-density
exciton state in a bulk GaAs

WA A HAYHERE FTYVURMUKC EXEBERPD
BIWIESTA =EA/XK”r £®£EFB  PUUZEIXEBE  Loren N. PfeifferC,
Ken W. West€, EH®xEAD

Jhie F I AR — AR T & 72 2 &R

0.33 mevV{dD
T, BT TR AR < 3 O e e | T
& IR - BEIRICENTR—X - 74 v %‘ (5| [PEEELexi0n 1Y
vad A VEHEBEC)N BT 5 L < n & - ﬁm"ﬂ-wh uy H
MENTEE, BE, METRT Y FrRT  § 1OF . edond/l Y
3. CORNREEMERMLERRES & oy weiton * '
JET R —DT 7 FAEH S [1]. WEIER ) ‘
FF0 BEC 10851 B FHHT XL F— L7 | Wt - | |
L OB R ST B, 7T 1512 1513 1514 1515
MM, Bl BT A 5 5 Photon Energy(eV)

[2] - BEER[3] Ot C & BT #am S AL, R « WINARY MZBT D F= R L F—D 7 M e L
TS TE T, —F, AR IWITHKRTRIET S BEC OBLENDHIL, VL7 FEERICI T D b 1
B A OERIFMENEE Ch 5, + 2 THRa I/ VL7 OESERTER GaAs 2 VT, K
I - S EE IR CORE FRMEEFERZFEL SN, ERIVER 7 -7 e —T7 05 %17 -
72 MRIAEHEIZ LY . FIHHRAE L L CA B Rl L RIR OB IESL (LH) 1s il 7% @@ 14
T 5 & BUTR L2 L D ICEWIEAL (HH) 1s il F ORI E— 27 BNE= 32— 7 MO
RSN, BETIEZORE =R =27 b 3RITHE 7RIS 2 TR AER O
A A=A LB L CREIC R T Do

[1] S. Utsunomiya et al., Nature Physics, 4, 700-705 (2008).
[2] T. Amand et al., Phys. Lett. A, 193, 105 (1994).72 &
[3] S. Schmitt-Rink, D. S. Chemla and D. A. B. Miller, Phys. Rev. B, 32, 6601 (1985).
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BE MoS: 2B T 5 EFHR—ILHE

Excitonic Hall effect in monolayer MoS;

RABRL A, BRKEME, v v I XTS5 EER C, B CEMSP
BATK A, BREH ABC, HF LR A, BIERRE P

BBV AF (TMDs) [ RTWEO—FET, BRI N7 P R 2R & I HDCHEIPH O
Ny RE vy 7P EERME L LTEERSIES N TE 72, FHICEORELZRY T2 & TR
HENEEBEBL L 25 2 RO TS, ZORICBIT DMISEFIZBNTIE, Bl 78 R E
R, BEFITEERFOE LS L EAN T —r I THE LRI Th 0 | 8 DFSE
IZBWTEERR L o> TE T, HE TMDs IZB W T HITHE, £ DL E IRBIZEE 3 2 BF5E s
HATND, LPLARBE I )W oeilF 2w - = xrF—Hk s LTHEMMICImEL LS L5

WFFRIEZ LUy,

FLZOWEIZBWT, £OT RV F—HYITHER L 7 FESEAM
7z VIRTy b (N—) BFLVHBEL LT 2 &
LD “Ne—hr=/" NEHEZEDTWVDL, TDONL—
H IR & P v 7 v 7T h T, Z DN L —
HHE &l FIREDSRE S Le N —Fhil 723 S TE
[1]e A EIZ DS U—Jihid 7 D22k, Frlo~~ Y —ghisRiH ko
BRI R — VR OB Z B & L TR EIT 2 72(K 1),
AHFFETIZ, TMDs D—FETdH 5 MoS, V. ZDIKIRTD
JIhiE 7 DEEERI ST HOWT PL ~ v B ZHIE A IV THFZE L
Too TORN~ Y B TERNDHET D2 LITED . S —Ji)
2B L Cum A —# —OZE Mgk 2 845 Z L Igkh L
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Study of exciton Mott transition using ionization by a THz electric field
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Carrier Control of (Cd;.Zny)3As, thin films by field effect
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Electromagnetic response of three-dimensional Dirac electron
in anti-perovskites
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Thickness-dependent electronic structure and quantum transport
of Dirac semimetal Cd;As, thin films
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Fabrication of Pb(Bi,Sb).Tes topological insulators
and their electrical conductivity
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Spin dependent transport in GaMnAs-based tunnel junctions
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Spin-dependent transport has been studied in tunneling magnetoresistance (TMR) and tunneling anisotropic
magnetoresistance (TAMR) effects. These magnetoresistance (MR) characteristics are associated with the density
of states (DOS) of the (ferromagnetic) electrodes of tunnel junctions. The spin dependent DOS in a ferromagnetic
electrode depends on its magnetization direction, which results in the TMR and TAMR effects [1,2]. In the previous
study, the band structure of the ferromagnetic semiconductor GaMnAs is discussed by TAMR measurements [3]. In
Ref. [3], the in-plane magnetic-field direction ¢ dependence of TAMR is strongly dependent on the bias voltage V'
applied to the tunnel junctions composed of GaMnAs/ AlAs/ p*GaAs. This result can be understood by considering
that the valence band (VB) and the impurity band (IB) in GaMnAs have different symmetries of the in-plane
magnetization-direction dependence of the DOS; the VB has a four-fold symmetry, and IB has a two-fold symmetry.
Meanwhile, previous studies of the magneto-optical spectroscopy on GaMnAs has indicated that the VB has a
small spin splitting [4,5]. Thus, it is expected that we can observe the difference between the VB of GaMnAs and
that of GaAs by comparing ¢ dependence of MR as a function of applied bias voltage ¥ in tunnel junctions with
one and two ferromagnetic GaMnAs electrodes. In this study, we systematically measured TMR and TAMR as a
function of magnetic-field strength, ¢, and ¥ in tunnel junctions with one or two GaMnAs ferromagnetic electrodes.

Fig. 1(a) shows the schematic illustration of the cylindrical mesa diode with two GaMnAs layers composed of
Gao.osMngosAs (10 nm)/ GaAs (11 nm)/ GagosMnoosAs (3 nm)/ GaAs: Be on a p*GaAs (001) substrate. We
measured the MR varying ¢ at V'=-100 mV, -5 mV, and 140 mV at 3.8 K (Fig. 1(b)-(d)). For the measurements of
the ¢ dependence of the MR, we applied a strong magnetic field H of 1 T in the opposite direction of ¢ to align the
magnetization directions at first, and then decreased H to zero before the measurements. After that, we started to
measure MR with increasing H from zero in the ¢ direction. The measurements were performed at every 10° step of
¢. When V = -5 mV, clear spin-valve characteristics were obtained as shown in Fig. 1(c), where the uniaxial
magnetic anisotropy along [110] is dominant. The MR characteristics are well explained by the relative
magnetization direction between two GaMnAs layers. Meanwhile, by increasing the magnitude of ¥, additional
TAMR characteristics appear. When V' = -100 mV, positive MR with a biaxial anisotropy along <110> was
observed (see Fig. 1(b)), and when V= 140 mV, negative MR with a biaxial anisotropy along <110> was observed
(see Fig. 1(d)). These characteristics are reproduced by considering the H and ¢ dependence of the DOS of
GaMnAs, and the TMR and TAMR effects. The TAMR characteristic was different from that observed in the tunnel
junction with one GaMnAs electrode, which may be caused by the difference between the VB of GaMnAs and that
of GaAs. A more detailed discussion will be presented in the meeting.

This work was partially supported by Grants-in-Aid for Scientific Research, Project for Developing
Innovation Systems of MEXT, and Spintronics Research Network of Japan. Part of this work was carried out under
the Cooperative Research Project Program of RIEC, Tohoku University.

= V=140 mV
O 1.0 3.8K
SN = 08
0.6
GaMnAs v B4
D02
GaAs Y=
L 02
GaMnAs 504
c 06
28
= 14
00 07 14 -55 52 16 -0.34 -0.08 0.17
MR ratio (%) MR ratio (%) MR ratio (%)

Figure 1(a) Schematic illustration of the tunnel junction with two GaMnAs electrodes. (b) (¢) (d) Color contour
plots of the MR with the various in-plane magnetic-field directions at V'=-100 mV (b), -5 mV (c), and 140 mV (d).

[1] Li Gao et al., Phys. Rev. Lett. 99, 226602 (2007). [2] H. Saito et al., Phys. Rev. Lett. 95, 086604 (2005). [3] L.

Muneta et al., JSAP Autumn Meeting 2014. [4] K. Ando et al., Phys. Rev. Lett. 100, 067204 (2008). [5] H. Terada
et al., Appl. Phys. Lett. 106, 222406 (2015).
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Skyrmion formation and electric-field control
in SrRuOs/ SrirOs heterostructures
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[1] W. Koshibae et al., Jpn. J. Appl. Phys. 54, 053001 (2015).
[2] N. Nagaosa and Y. Tokura, Nat. Nanotechnol. 8, 899 (2013).
[3] J. Matsuno and M. Kawasaki et al, Science Advances 2, e1600304 (2016).
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Analysis of 3-terminal and 4-terminal spin signals in Si-based vertical and lateral devices
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Recently, we have studied 3-terminal (3T) Hanle signals using a bulk Si substrate with Al/Mg/Fe/
Mg/MgO/n*-Si junctions (vertical device) and demonstrated that suppressing a magnetically-dead layer
between Fe and MgO leads to the reduction of the broader 3T Hanle signal (B-3TH), which is not related
with spin injection, and enhancement of the narrower 3T Hanle signal (N-3TH), which indicates spin
injection into Si [, The striking point is that the simple 3T measurements with proper analyses allow us to
accurately estimate the junction resistance, spin polarization P;, and spin lifetime zs, since electrons
vertically pass through the junction. On the other hand, studying spin-related phenomena with the
four-terminal (4T) nonlocal method is also important, because both zs and spin diffusion length As can be
estimated from the 4T Hanle signal (4TH) that is the strong evidence of the spin current transport.[
Previous analytical studies pointed out that N-3TH measured in a lateral device with a thin channel is
different from that measured in a vertical device, ending up inaccurate P; and zs estimation[>l; however,
precise analytic function and experimental demonstration are missing. In this study, we introduce analytic
functions, and analyze N-3TH and 4TH signals measured in 4T devices and N-3TH signals obtained in our
previous study, leading to the accurate estimation of P; and zs.

We fabricated a 4T device with Al (10 nm)/Mg (1 nm)/Fe (3 nm)/Mg (1.0 nm)/MgO (0.8 nm)/n*-Si
tunnel junctions on a (001)-oriented silicon-on-insulator (SOI) substrate, in which the doping concentration
of phosphorus and the thickness dso of the Si channel layer are ~ 102 ¢cm and 50 nm, respectively, the
width of injection and detection electrodes are wi= 1 um and wq = 5 um, respectively, and the channel
length is Len= 2 um. Figure 1 shows our measurement setup and the vertical view of the 4T device
structure. We observed a clear nonlocal spin valve signal (Fig. 2(a)), a 4TH signal (Fig. 2(b)), and an
N-3TH signal with a B-3TH (Fig. 2(c)) at 4 K. Considering that the amplitudes of B-3TH (dashed curve
in Fig. 2(c)) were almost the same in the 4T and vertical devices (not shown), the N-3TH signal in the 4T
device became about 20 times larger than that in the vertical device. This is caused by the enhancement of
spin accumulation by the channel confinement. Taking this confinement into consideration, we
constructed the following fitting functions for N-3TH and 4TH signals in the 4T device:

AVaTH(son(H):JpﬂsplpD};SRe BN 1 7 {m—ﬂf(l—exp(—al'))}
tsor @+iyH7) |

AV AT (1Y = 3p A P! PD%% Re{wexp(—aLm)ﬁg(l—exp(—aID)Xl—exp(—al'))}

where Pj and Py are the spin polarization of injector/detector, respectively, psi = 1 mQcm, and J = 1/180
A/um? is the current density in the injector junction. The fitting curves are plotted as black curves in Fig
2(b) and (c), in which P' = 5.3% (assuming P' = PP), zs = 1.4 ns, and As = 1.0 um for the 4TH signal, and s
= 1.6 ns and P'= 4.2% for the N-3TH signal. The comparable values of P; and zs in both the 4TH and
N-3TH signals indicate that the channel confinement should be taken into account for analyzing spin
signals in lateral spintronic devices with a thin channel thickness.

This work was partially supported by Grants-in-Aid for Scientific Research (including (B)) and Spintronics
Research Network of Japan (Spin-RNJ). References [1] S. Sato et al., JSAP Autumn meeting, 2016. [2] F. J.
Jedema et al., Nature 410, 2001. [3] A. Fert and H. Jaffrés, PRB 64, 2001. [4] Y. Saito et al., JAP 117, 2015.
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Fig. 1 Device structure and measurement Fig. 2 (a) 4T spin valve signals. (b) 4T Hanle signal(red curves)

setup for 4T method. 3T and 4T signals are  and fitting (black curve). (c) 3T Hanle signals with B-3TH

measured simultaneously. (green curve) and I-3TH (red curve) with B-3TH fitting (black
solid curve).
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Characterization of EUNbO3 thin films fabricated
by pulsed laser deposition

HEPRHRE LFER BREEHRE
Oh L, ENRE, MEFRES, \LAEHE RANIEH

[FFim)] Eur (@) 2 S5 b, TORELTZAE ALY SR E RT3 Z & TmHETWD
5o BIZIE, EUOIEF = U —EE (To) 25~70 K TH D588k TH Y | Te i TE AR
WP A R [1], £72. EuTiOs lIHIIC I\ TRt & Mah mrE N RIFFC I L, vV F 7 =
nA 7 AMELE L THEASNTWSR, ZnboPEE, REAE Y NEFILES 7 + / > L8
HAERT % 2 Llchiskd b, —JF. EuNDOs 12/ 5L 7 BEfERD A filix 3 % 25[3]. Bfbm<oxT b
Z X2 VIR BV TV R\, WPEICBET 258 LWl 1T, & 2 TRIFZE T, 3
JV A L—H—HEFE 1 A VN C EUNDOs BURE AL TEIR 2 /ERL L . Z Ot E T THE 7 5,

[FEBRFIE] ML UL R L —H—HEREVEIC L 0 SITIOs(001) b LIcERL L 7=, #—4 » R ign
)L BERETR EUNDO, & AV, 1X 108 Torr OEZEH TR 21T - 7=, HAORE L 200°C 7> 5 900°C
F O E T, HEIROR BEE T X BREHTEXRD) 2 VTR L, BERAEE & s Rk 2 51
~Tz,

[R5 & 552] X 1 FEHGRFE 400°C CHRUE L 7= R D I B 5 171> XRD /3% — 2 Tdé %, EuNbO3
HEDOE—7 ORBHI S, Az L b e —2
B S AU T, AR 500°C, 600°C D
iz :Io‘b VCHRBROE—7 28I L=, kTR
H#HZ L D XRD Bl TlE, B =27 B ARy MR
fv;b;ot_ & 75, EuNDOs D HEfE S s 2315 &
Nl Z ERRIEBEEI N,

2(a) 12 1000 Oe #HIINL CTHIE L7=®{bD
IREARAEMEM - T)Z 7~k 77, 400°C THUK L 72 5 a0 0 80 100

13796 K THEAEICETS L 7o, B 20)iCH U Fig. 1: XRD patternszoé:‘(('::zl)EuNbOe, thin film
D 2 KIZB T 2HALDO HNBEHEAFEM - H)% fab'ricéted 2t 400°C
T, Eu— 12472 0 ofaFiE k6.3 us TH o '

Log Intensity (arb. unit)

770 Z O IE Eu?t (@F YASRT Tus IV 2 &b ) L 1000 oe
EuNbO3 G > Eu D KERS N 2fli T 5 Z & % 4] °]
RLTVS, TsL _
ST CITBE R R IC DV C b iR 5, 0 b

[BFEE] AHF521% ISPS ﬂfaﬁ% 15H05424 DEhEL . =L ]
JST, CREST 0¥ % %) TEMS iz, r 7
[1] Mauger et.al., Phys. Rep. 141, 51 (1986). 0 "1 — -l L
[2] J. H. Lee et.al., Nature 466, 954 (2010). T (K) H (kOe)
[3] K. Ishikawa et.al., J. Electrochem. Soc. 128, 1374  Fjg. 2: (a) M — T and (b) M — H curves of the
(1981). EuNbOs thin film fabricated at 400°C.
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Electric field effect on induced magnetic moment in Pd
deposited on Co layer
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Co LBEE L THEE S &5 &, TOREITICHARTE — A > M OSFHE S 4L 2 2 R (GRBEMETHE
MRV HDLZERMOENTNDER, TNLERTHE L LS LW IRBEBLEATHD, K
FFETIE, 2D X 9 2REED Pd OREMED BN TN OV TR,
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NEIERI T CORRE— A > b OREKIIE S T
KL THH, ERA)DS — MNEEPD OFEREN 1: e NEEEFI 5
f%ﬂﬂ(ﬁi’?))f?ﬁi{ﬁmﬁuﬂ% A2 N b HEIN (R AR OREETE— A R,
YT B Z EnbooTz[3]. 2 B s k
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XAS B L UXMCD A7 MV OB ZAT S T2, ZNEND AT MUZEBWTS — &
JEIZKET 5 R e B A IBIR S v g o Tz, 2 b, BitEDZKiX Co Tid7z< Pd
POKRTE— AL M F— MEEICE > THIE S NZ 720 TH 5 Lt 7=,

ARFFRIE, FHFE SRR (S) DR 2% Tz, 72, ARBFEO—HIZ R K
IR > % —. SPring-8 Oftix |2 T{THiT=,

[1] D. Chiba et al., Nature Mater. 10, 853 (2011). [2] K. Shimamura et al., Appl. Phys. Lett. 100,
122402 (2012). [3] A. Obinata et al., Sci. Rep. 5, 14303(2015).
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Effects of nitride and fluoride introduction on perpendicular

anisotropy at CoFeB/Oxides interfaces
THERBMAE ITUTILIFEER BEZHWR=E
F AX

1. Introduction: Magnetic tunnel junctions with perpendicular magnetic anisotropy (PMA) is one of the key
technologies to realize high performance magnetoresistive random access memory. CoFeB/oxide structure is
verified to show interface anisotropy energy (Kint) which induce the magnetic anisotropy of ultrathin CoFeB film to
be perpendicular [1]. CoFeB/oxide PMA stacks with high Kin: have already been achieved by MgO deposition on
CoFeB[1,2], but exploring the materials to induce higher Kin is still an issue. The formation of Fe-O bonds is
considered to bring Kin of this stack due to the degeneracy lifting of Fe3d orbitals and the hybridization of Fe3d
and O2p orbitals [3]. Hence Kiy manipulation is reasonably expected if we replace oxygen with anions with different
electronegativity. In this study we introduce fluoride and nitride to the CoFeB/oxide interface, to investigate the
possibility of Kiy enhancement.

2. Experimental: After thermal oxidation of Si substrate, Ta (2.9nm)/wedged Cog.sFeo.2Bo.2 (0-2nm)/dielectric
layer were sequentially deposited by sputtering. Three kinds of dielectric layers were investigated: (i) AlFs (0—
0.6nm)/Al2O3 (4nm); (ii) AIN (0-0.5nm) /Al>O3 (4nm); (iii) MgF2 (0-0.5nm)/MgO (1.5nm)/Al>O3 (4nm). Those
stacks were annealed at 250°C or 300°C in N2 for 10 minutes. Magneto-optical Kerr effect (MOKE) measurements
showed the saturation magnetic field Hs at the different positions on each wedged structure. Saturation
magnetization per area Msterr (Ms is saturation magnetization per volume and terr is effective thickness of
ferromagnetic layer) at each point was determined by using superconducting quantum interference device (SQUID).

3. Results and Discussions: From the typical results of SQUID shown in Fig.1, dgead (the position that tess
becomes zero) was estimated as the x-axis intercept of the linear fit. With the result of MOKE, Kestert =1/2 tioHsMistest
of each position d could be determined. Here, po is permeability of vacuum, Kes represent effective magnetic
anisotropy energy density of ferromagnetic layer. Kin: was estimated as the value of Ketefr at d=dgead by considering
the relationship: Kesterr = -1/210Ms? tess + Kint as shown in Fig.2. The Kin obtained for each stack were shown in
Fig.3. The insertion of both 0.5-nm-thick MgF> for the MgO stack and 0.5-nm-thick AlF; for the Al,Os stack brings
around 50% increase of Kiq in our experimental conditions, while the insertion of AIN at CoFeB/ Al,O3 decreases
the Kin. Thus we can surmise that higher electronegativity anion introduction at the CoFeB/oxide interfaces is
beneficial for the enhancement of Kiu, even though the maximum value of Ky achieved in this study was not so
high as the reported value for MgO/CoFeB[1]. The physical origin of this observation is not yet fully understood,
but we speculate that the transfer of more electrons from ferromagnetic to dielectric by the introduction of higher
electronegativity anion would enhance the Kin of CoFeB/oxide stacks.

[References][1] S. Ikeda, et al., Nature materials 9.9, 721-724 (2010). [2]D. C. Worledge, et al. Appl. Phys. Lett. 98, 022501
(2011). [3] H. X. Yang, et al., Physical Review B 84.5, 054401 (2011).
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Pt/Co & Pd/Co RIZHITHREVEE b LY OREKRES
Temperature dependent Spin-orbit torque in Pt/Co and Pd/Co system

TERURE HEIFER

FERARE

CHLHAB /MUEA TFEXH

Switching of magnetization direction using the spin-orbit torque (SOT) is intensively studied in the research field

of spintronics [1,2]. The SOT effect can be observed in the system of ferromagnetic material/heavy metal (FM/HM)

heterostructure. Although the Spin Hall effect in the HM layer is considered to be crucial for the SOT [2], it is also

suggested that the interfacial effect at the FM/HM interface such as Rashba effect contributes to the torque [1].

Investigation of temperature dependence of the SOT is
expected to be helpful to understand the detailed mechanism.
In this work, we investigate temperature dependence of the
SOT in perpendicularly magnetized Pt/Co and Pd/Co systems.

The multilayers of Pt/Co and Pd/Co were deposited on the
thermally oxidized Si substrate using rf sputtering. The SOT
was investigated using the harmonic Hall voltage
measurement [3]. The measurement was performed in PPMS
to control the sample temperature T. The figure shows T
dependence of the SOT efficiency of 2 component (damping-
like and field-like: &pL and &r) per applied electric field
through the channel of the Hall bar structure. In both systems,
monotonous increase of &p. and & with increasing T is
observed. The T dependence of the SOT originates from the
temperature dependence of the Spin Hall effect in Pt (Pd) or
the proximity induced magnetism in Pt (Pd) at the interface
formed with the Co [4]. From the simple spin drift diffusion
model, we estimated that the spin Hall angle of the Pt
suppressed up to ~25% by lowering T. In addition, we
observed that in the Pd/Co system, the sign of the effective
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efficiency per unit applied electric field of Pt/Co (a)
and Pd/Co (b) system. Black (Red) data shows the

damping-like (field-like) torque component.

field changes with decreasing T in both longitudinal and transverse components. This might indicates the existence

of the strong interfacial effect such as Rashba effect at the Pd/Co interface.

This work was supported by JSPS KAKENHI. A part of the work was performed using facilities of the Cryogenic

Research Center, the University of Tokyo.

[1] I. M. Miron et.al, Nature 476, 189 (2011). [2] L. Liu et.al, Science 336, 555 (2012).
[3] J. Kim et.al, Phys. Rev. B 89, 174424 (2014). [4] W. Zhang et.al, Phys. Rev. B 91, 115316 (2015).
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Impurity band conduction and magnetism in
group-1V ferromagnetic semiconductor Gei-xFex
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BEPATHFZED TN TRz, — T IV ES—Z FMS 1, BUIED ERERE R EEE L X2 D SiN—2A
DA & OREENHFFIN D0, ZOERIIREECToH 0 BFEFIT Do T, Foex D7 N—T12 80 B
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L2 ENARETH Y Si N— 2D & DG VIR TE 5, GerFex (THffn CTH— DM B2 5
FMS Tk % Z & NEEOFHI > B R ATV A [1], S04 4K X #R ARPES[2]IC L ¥ GewxFex (x = 6.5 %) / Ge
(001) Fetle D /X R4 HEASHIE S 4 light-hole,  heavy-hole. split-off /3> R2SAREICEIHI SNz, 7 =1
THRNAF—(E)IEINY RX¥ v v FHOMEFHOTE END 0.35eV EICLE L TWD Z E/RS 4L, 1EAL
1% Fe REIMNEAL ZARES 5 Z E AR I D, MOSEITHFSE[E8] T, M7 Fe IRED WD L XN KX
WEEAIZF 2 U —IREN LD @< R FENRIN TN D, ZHUS KIS GerFex DRI DFEELIZ DT
T A=A OZERR Fe IRER O ENEERKRHZ L TNDHLEEZXONDIN FRIRERLELAUR
EREDO L IR L THNDNIIHONTIE, FE L2 TR, Ee 3N REp » FHICArE
T 5780, RO Fe AUMINALLIZ I T 2D “EREM A/ER EHEE SN D03, 2O\ TRE
FerE 2 BRI L CORGEIL 12T T o T,

INBDORERAOLNIT H72OIT, AHFIE Tl GewxFex (x=1.0-140%) (27 787 & —& L Thr
(B)Z F—t 7 LIEFUREZ 2t S, GeruFex DIRERHMECWENE & OBIFRIZ OV TERMICHH~72, BiK
BT, HEBUR, IESLIREE. BB OMEERANE, (R R/E Hall [REROBMR, ELRELF =Y
—IREDRRN D, A —7 Fe IREENMBERMEROMNME~E 2 2T 5260, £k B K= 7
WA FHBICEZ 2R E#w T 5. 2 2 TB & R—E 27 LTV GepFex I TAERR AN 22 EH TR O
R AR L. 2% Efros-Shklovskii /XU 7 7L L ViR B Y OERTIVICE DT 5 Z L T
Ry BT YA ROV A RFET DRERE/D 2 & TR Ml RER v B0 R8T 2 g
MHFEETH D, RNy B YA MIETHIRTHRE SN TWD T/ 27— 0 Fe IRERES EITER L
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[1] Y. Shuto, M. Tanaka, and S. Sugahara, Appl. Phys. Lett. 90, 132512 (2007).

[2] S. Sakamoto, Y. K. Wakabayashi, Y. Takeda, S.-i. Fujimori, H. Suzuki, Y. Ban, H. Yamagami, M. Tanaka, S.
Ohya, and A. Fujimori, Phys. Rev. B 95, 075203 (2017).

[3] Y. K. Wakabayashi, S. Ohya, Y. Ban, and M. Tanaka, J. Appl. Phys. 116, 173906 (2014).
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Magnetic anisotropy and anisotropic electron distribution in
LaixSrxMnOQOs thin films revealed by angle-dependent XMCD
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[1] Y. Konishi et al., J. Phys. Soc. Jpn. 68, 3790 (1999). [2] F. Tsui et al., Appl. Phys. Lett. 76, 2421 (2000).

[3] H. A. Diirr and G. van der Laan, Phys. Rev. B 54, R760 (1996).
[4] M. Furuse et al., IEEE Trans. Appl. Supercond. 23, 4100704 (2013).
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Origin of the large magnetoresistance in Ge;_,Mn, granular thin films
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Ge_Mn, (GeMn) granular thin films are a promising material for spintronics applications due to the large
positive magnetoresistance (MR) up to 280% [1]. Previous studies on GeMn suggested that this large MR is
related to nanospinodal decomposition into ferromagnetic (FM) metallic Mn-rich nanoparticles and a
paramagnetic (PM) Mn-poor matrix; however, its microscopic origin of the MR has not been clarified yet. In
this study, we clarify the origin of the MR by using a new method to investigate the magnetic properties of the
nanoparticles and the matrix separately using X-ray magnetic circular dichroism (XMCD) [2].

The Ge;_Mn, (average Mn content x=0.14 and 0.09) granular films were grown on p (or n)-Ge(111)
substrates by low-temperature molecular-beam epitaxy (LT-MBE). Figure 1 shows the XMCD spectrum of
Geo g6Mng 14 at 6 K with a magnetic field uoH = 7 T applied perpendicular to the film surface. By analyzing the
XMCD-H curves measured at various energies and temperatures, we have decomposed the spectrum into the
FM and PM components (Fig. 1). The FM component shows a broad single negative peak at the Mn-L; edge.
This is a typical feature that can be seen for the delocalized 3d electrons of the FM Mn atoms in metallic
materials. This confirms that the FM component originates from the Mn-rich nanoparticles, each of which is
locally metallic. Meanwhile, the PM component has a negative peak a and positive peaks b and c¢ at the Mn-L;
edge. This is the characteristic feature of the Mn”" states in the Mn-poor matrix [3]. The measured MR at 6 K
reached 200% at uoH =7 T applied perpendicular to the film plane of the GeggsMng 14 film (Fig. 2). We found
that the MR ratio is proportional to the product of the FM and PM components of the XMCD intensity. This
means that spin-polarized holes in the nanoparticles penetrate into the matrix and that these holes undergo spin-
disorder magnetic scattering by paramagnetic Mn atoms in the matrix, which induces the large MR [4].

This work was partly supported by Giants-in-Aid for Scientific Research including Specially Promoted Research,
Project for Developing Innovation Systems of MEXT, the Cooperative Research Project Program of RIEC, Tohoku
University, and Spintronics Research Network of Japan.
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FM and PM components of XMCD.

[1]A. P. Li et al., Phys. Rev. B 72, 195205 (2005).

[2]Y. K. Wakabayashi et al., Sci. Rep. 6, 23295 (2016).

[3]Y. Takeda et al., Phys. Rev. Lett. 100, 247202 (2008).
[4]1Y. K. Wakabayashi et al., Phys. Rev. B 95, 075203 (2017).
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Crystal structures of sophorooligosaccharide-binding protein
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X-ray crystal structure analysis of novel guanine nucleotide exchange
factor SmgGDS
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KL - BRREEF - ABZ - RERA - BFKBZ

K1 G AL GTP A OIGHAL & GDP #EA M O ARNIHHRL & 217 & 35 2 & THIRDHEAHS
BRI ZHE L TB Y EMIGEENCSNEAD Y 7 F ST Th 5 80 T8 G & AE OJEMEHIFEIX guanine
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&%, SmgGDS X armadillo repeat motifs (ARMS))> 572 % B E TR D EHFIRE 2oL s d —
DDT A YT 4 —2 (SmgGDS-607, SmgGDS-558) THEAkK S 41 5, BLEETRV Y Z & 12 SmgGDS I3 C A i (2 poly
basic region (PBR)% ##-> RhoA, Racl, RaplA, K-Ras4B, Di-Ras & W\ o 7=k 4 Ky F B G EHE LS T
X, RhoA 7 7 2V —LADOERS TEGCGEHE Y 7 I U —IZX L THAEAEEZ AT 5, SmyGDS I% GEF
& LTOEREIDIENTHFv v m | ik, RERERET L LTl ShTuno,

A lalFk 41X b b SmgGDS-558 Dt dniih & 2.1 A O @& /y e THEFUZ JEBR I TR E L7z, IRIKE R %
UWNTHRERD 2 BRE L. X AREITSEER P X R RIS K o TR OIRE 2 100 K IZHERF LG O X #IEE 2
e/ RIZHN 2 72, SmgGDS-558 1% 12 @ ARMs 7> & il D MR D 2 L T e, A aniid & X/ i
TLIC X BB G ERHE & OEARIAEREE L OlE S, SmgGDS [X MKy 8 G EAE &4
HLTWDZ LRI, #EE e P I L7z SmgGDS-558, -607 D7 X ik a2 T 7 =1Z
L 7228 BAR Z W VER L, HCHE3% GDP % JV /= RhoA I2%F9° % GEF iGMEHIE & 7V iilic X 2 A1
{bakBr 2 Fhi 4 2 & Bp AR H L C GEF VEME & R A RENME T 9 2 2Bk % fLH L 72, £7-. SmgGDS-558
ISR E &R S 7= RhoA %, SmgGDS-607 IIAEEESfi %4 52 1T TV 72 v RhoA % 1 0 5 < 785% L GEF 1& 1%
ERETDHEH LN LT, MERERE AL FEROR R4 U T &4 1L SmgGDS 12 L 51K 1% G
EAE ORI 2 >OFEATE B Y . SmgGDS I T A Y 7 4 — LG U TR 8 G EHEE DI
BEMIRREZ R LI B DA 74—t D2 EE LM LTz, 2 OHFJEIE SmgGDS DORE & 1
WL ZFEODT 20O TOWRETH D,
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E7« AXAEHEE FMEHAHEER NahK O X 6 REERHN
X-ray crystal structural analysis of human oligosaccharide degrading
enzyme NahK from Bifidobacteria

RFEGHPHRY - EAEGIFER - BREHRE
EkRRES - mIER - RIEEKX

AR, AN L IBNMIEE & OBIRITE WSO EZED, P THE Y  AREITFERBEER &
LTIRSHE L EN, SREAM L RIEMG R EODRBMON TN D, BT 4 ZZXEDIHFN TORIRE
TRYEGE « EEFIEOMSL A B L, REHEECRGER - O EA TV D, B 7 ¢ AAEIX, /MHT
D KIGZDT TOSEAEEREENIZ L A ERP WA REBREPICAEE T2 0D, =¥ —
JRE LT, BHEPCMOMENFIH LI WERHLEDIFE TH D, B FI s AU T8 (BRICEEN
%77 h—=RAUSNOKE 2 AV ia A ) TRE) 0 B FOHLERIEDO L TF gL R EOREHR E S
FIALTWS EEZX NS, RFETIEIZINOOR#EHNORB SN TEL 2 THDL, T 7 M-NEA
— A (Galacto-N-biose; GalB1-3GalNAc; GNB) & 7 7 ~-N-v 4 —2A (Lacto-N-biose; GalB1-3GlcNAc;
LNB) OfUH#REE T o GNB/LNB T < i, N7 F i~y #I 1-%F—€ (NahK) %
xtgr Ll Uiz, NahK X, i 7' F 70 ah 32 (GleNAe) e N7t F /v Z 7 F% 32 (GalNAc)
D 1L at R ko ATPIZ L2 U Uil 2 fifid 2 fih BB RFSRIEDNR < BRx 7e8E 1- U o fe e ARk
T& %, AWZETIE NahK 276 L7724 U TFEG A B L. MIEMT & BB 21T o 72,

[NahK 0 X #i i G i ]

ML N DFBL KR, b EIT o7, M E O — 7 TRG LRI ERIT L Dk
MRS 21TV X E DT —ZHEHIRIED Ne A M —2AHTITH Z L2k v, fEfo#EE % K/ R
& 8D, mWRRREED T — 2 157, EH 7 UV —. ATP, ADP &K (open ##i%) . GleNAc, GalNAc
AR (closed ffid) @ 5 FEOSLARKEIE A E L, HEREAIZHE D K& 72 open-close &AL DAL %
O LTz, 2 BROFMTEERIE/Z SI2 L0, i RNICBE T 252 oM Lz, (1]

[NahK DOBéaEL 2]

NahKIZ L VAT 28 1-V VOS> D, a~v /) —A 1-U VB2 (a-Manl-P) %, B-~v 2/ ¥ N
HIRHARIAR AR Y 7 —BOWRISIZ LD FFEB-~ > 2 A a2 G 280 EE L 72 5, LA L NahK
D~/ —A (Man) (T DIEMHEITA RO EE GleNAc D) 1/13 & EH

{BIZIEAR 0 Th o 7o fod FEFFAMEE GleNAe 705 Man ~> 7 b & e o
B 5D BRRESE E R LT, 60 LA EOZREZIEM URF LR, A0 (8

Y RN B AR D 10 5Ll B EJ- L- 2 BoOZR KRSz, b
DOUWEFERII Man 260U 0 AT v 7 TEEREA) 72 a-Manl-P O& %% v
BEICTA2HDOTHY, v~ /4 THEESRICET 2FZAENRIAENS,

o 1. NahK 04
[1]M.Sato et al., Biochim. Biophys. Acta 1854 333 (2015) =
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ERENAZHBIBBOHR

Study of the Minimally Invasive Magnetic Medical Devices

RERTIFRURE . ERRIFER, EHWRE
B E—, RKERSA, BTH<HE KFEHS

DATFICER T 2B L EMOBROBRREA B & LT, BEHERET 5~ — b — A B EERR T
HZW O 72 OBGEZWHEEE O EALFR 2 ED TN D, ~— D=3 FEOT V4T A Y =T~
— 7 — L i LHY W DIE S T DHMERIR O 24878 L T\ 528, fiTik 0B ORAHE A KRT 5
7o OITITBEME TR AR D FBFE ~DIEANTTIE L R~ — I — AR O ER R R TH 5D, F-Ev Lz
B A HICZ L, EOREFRICIS U THI &V TIThL 5 R KB S 5 ik v, Bifko g

P L fEEE DS E O BB WHEE O KA RO DN TR Y . ZhE ERALT 5720 OEIE
SOSE-CBEERUR DB D TV D,

FRE | BRI—h—&A Rt F Wras 2 EMBREEESHR

ZH | BRNERRERESE | BELK *“B?Fﬁﬂiﬁﬁﬁ
$ ¥ & a
;fé'?‘;-e ’-,'ggh 3 r*
afer e date s o
}‘:‘3?‘-(" ‘}%;O'C'ﬁy'?;)nf or” z W'u’
""A_? “-& Ta ?D rca" o ?o g
v Oy
= b oo S
<O O . T4

M. 7mv=s Mpolliifb e BT ERE S
~—H—OFEANFEOR FIZE L TIE, BR~—8 — g E F W BRSNS . B ERIC
£578 ha—nroBBEEZEDTWD, SRIZHOEWEY 7O T, MEREK~Y— T —=
DEDREZENDNE DN SQUID EEZHWTHIETE, v—F—FEALL FiE TOL| & & X
FHZOWTHE R RN ZGD Z N TE 1, EEBOBRIY 7 VICE 5 BRI B KR B
THY ., T T NOBACRIEIZ IS D IFREMER S DTS . PREIFRPEIZ DUV T O AL A7,
(Z D#FFEIE AMED OB TiThbhT-,)

[1]M. Ahmed, et al., Nanomedicine: Nanotechnology, Biology, and Medicine 12 1045-1052 (2016)
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lonic conductivity of cyano-bridged metal assemblies

BERMAFMEFERKMBIERE
I, KisiR—

MIFRRIIZNE TIT, U7/ 4UERIE RIS Z AV C, TRAE-TRREIESE IR, WSS RIME R &
BRMREE 227 ) R R A B R 2 I L C & 2[1,2], 2010 4Ri2iX, ~FH o7 A TH D
Co[Cr(CN)gla/3-4.8H 0 (2B W THE A A U AENE & JRBEEDN I F 95 Z & . F72 V[Cr(CN)glas-4.2H,0 125
WTCHEA MG LBREEEN T v ) 7T A Z LR R L TCWA[R], £72. V7 /N 8 OfIAL L
oA 2T 7 BESEIRTIX, BRI LA A AN AT T DR % WL LTV 5[4], AWFETIE
XYV UT ) EBEERD S L, FILEENEETH D M[Fe(CN)lysZH,0 (M= Mn, Co, Ni, Cu)lZ D\ T, i
K & A A B RET LT,

®Gr L Ui 4 3BHE, MR X MR N F — L U — h~UL Mg
WrOFERMNS BB A AN T ) ETREINZV Y I Y A
WD 3TN TS 2 RO Z EPRBR S LIz, R D F > T —
JIE, BAANT U ADTD—EHRENELTEY | ZDOZERITKSS
FBIFEL T, BBA A ATENAL L TV D, 2D DR L 72Ky

XL A T OZEBICAAAET DK & 3 IRTUAKRFER Gy U —
7 aE L T RiRE 2 — XD e S A RIEA~Y v A& H
WT IS DRBIOBKFHEDIE ZAT o T2 & 2 A Wik —¢
LA 2 R LIBMEIR T 5 Z L VRIBE S e, & 51T, HiRIC 1. M[Fe(CN)g]z3°ZH,0 D
BWTINGOREIOMEFE A B — & 2 ZHEF L O Cole-Cole 7
By MENTEAT o 725G R 1B 100% TOEERIT 2x10° S em™! -5000

(M=Mn), 1x107° Scm ' (M=Co). 2x10°Scm ™' (M=Ni), 3x107*S g

em ' (M=Cu)& RS S, BEZIEKTESES L b ORER

HET L RS FHA A AREHCHFE LTS 2 LRI ENT, % 10600
Bk s KON B 725 3 Wt AKFMA T Y FT—2 2 L zie

NS . S —— E N =S} . - - N % 2. NI[FC(CN)6]2/3 ZHzo ZBITD
T. ATV L—nkoic7a bhrMeE L2 Licky, A4 WA i R B R
[REMEZ R LT EEZILND,

[1] S. Ohkoshi, H. Tokoro, T. Matsuda, H. Takahashi, H. Irie, K. Hashimoto, Angew. Chem. Int. Ed. 46, 3238
(2007). [2] S. Ohkoshi, K. Arai, Y. Sato, K. Hashimoto, Nature Materials 3, 857 (2004). [3] S. Ohkoshi, K.
Nakagawa, K. Tomono, K. Imoto, Y. Tsunobuchi, H. Tokoro, J. Am. Chem. Soc. 132, 6621 (2010). [4] K. Imoto, K.
Nakagawa, H. Miyahara, S. Ohkoshi, Cryst. Growth Des. 13, 4673 (2013).
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BH2RTISAFL— FREBBHED
&R - BAEEBAEFEIZHIT SR E VEED NMR H%E
NMR study of spin excitations near the metal-insulator transition
of quasi-2D organic conductors

THERAVREMEBEIFERNEFERRE, ERXHEE"
HEMTE, BRIt ARELY LBIE-" EFH-—F

WARD K DMEIRIC TEIROK ISR 2 L 212, WEEZHHEIL T ERERERE N ELMEICE X B
ERRFFFA 7 SRS EFHE SHIIE U < B L= R ~OEEB N U D, WEOBMEOHWETH HE
FDOAL L TH—RANIIFERED Z L3 FE 2 5, BFHBEDROGIE O HRITILEF D56 DKM I
JRTE LT-HkxiR (Mott #afxiR) IR 2 00RH Y, £ 2 TIEd HIBE AT U CRBMER (BFF
FB) 7 DiRigEE « SORIEMER (BRFFHH) ~OMIEBRNAE LD b D EEXBND, & 2TAN, 2L
EICTHEY &5 AV VRN CEATICNR D X 9 e AER OB < Mott fifxikn cx 5 &, §ToD
A URITOMAER = AN X — 2 R EENIED L)AL ORESINFELRY (K1), 20X
HIRRITRTFNR T T A M L—3 g UIMEET D L EHLE oD EBIETF oD SEIET

NnNod, 79 A M —3 g SFIAECORFALEDIT AER%E
KIFL., BRIl 7T A R L—3 3 VRO R T EFE 2R

lp
WTH AU RNEFNFERRIRIC L > TR E LR, W '

DIEAE O RIK) RENRECDZERHD, ZDXH7%
B A IRBBITE T A ARIKE PRI, #2000 = g1 ZABTFOTIISARL—ay
¥ RAEIRK-(ET)2CU2(CN)3s 72 E D7 7 A F L— h KT
Z DIFTENTE S LTV DL,
AWFFETITEA A ARARD T 7o/ E OPRR & B AR
(2, B2 on =AM RARER B-(BDA-TTP)Is (X2) @
JE/) T COMMEE IHNMRIEIZ L > TE LT, ZOWE
IXHTETIE Mott #EfxdA TH 0 7203 5+ RIRIC B W T H
LRI RIS D IRENR RN & D D 70 BBV S AT
FFRIC L0 s S TnWe[2), FE DRI X - T +HB
ZHIET 5 2 L CRBMERRIEE AR T ERmLNTE
D, AREETIFENFTOHNMRHIEDFK RN ET ALY
EIRD FTREMEIZ SOV AT 0,

X 2 B-(BDA-TTP):ls D&iE [3]

[1] Y.Shimizu, et al. Phys. Rev. Lett. 91, 107001 (2003)
[2] J.Yamada, et al. Chem. Commun. 2006, 1331-1333 (2006)
[3] H.Aizawa, et al. Phys. Rev. B, 92, 155108 (2015)
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Development of novel molecular-based magnets
with unique properties at low temperature

ARAXPEPRMRABEFERBRMRE,
AHFE. EXER, BRE

BREME D T T D VT A L U8RI, P Toa RIS L CTEERERD - BKMEE 2R
TILTHOND, B TITFHDMEOHEZ A& LT, ThisDo-hole &) LW 5 . @V ITHME
Al A T BT A REMNLTH 5 [o-hole] &7 =4 L RLIIAE X 72 EOMIZH < FFEA251 71T L > T,

S TEHNE IR 5 2 & 2T, T Do-hole f5 6] 18T s

HEMER ST ThH S, 7 L OBEE B bbb, EC <§£§> ): :K
A O BRI SR TV A BT TR W], AT \x ) s

IX Et-4XT 7 F 4 (X =Br, )&, &FE YT 4 L &K M(mnt), 7 (Et-4XT)n[M(mnt)2]r,

=AY M=PLNDOHZ G L, i TR Oo-hole ity 2/ T Y& . anonA
v [
- N\
.,

L7238 LW PRI OREEE & Frar e OBl 2 B8 L 7=, . ~ ,/;*j'__.“ NP
HOSAL A (E-ABIT),[P(mnt),]s |25V T HUE S X BIsAelT L v-;:""‘\j& v TN
DGR B AL D o-hole f& & &2 ST L2y FHIEN TR S W7o i@ ??\_‘7,/«_* ~ '.}\"‘
VIR INTZZ ERH LN R o7, F2Z OHEIX 150 K fHF ;I,“ anion B

MR A, MR T, B TSR (X %

L D) BT BT = A OBEAE S D T b B 1. (Et-4BrT),[Pt(mnt),]s D i fi ik

ZPEVEENE S AREMER L T 2 Z L 2B 6T LT, S ST T T
F 72 ALE(EC-AIT)[Ni(mnt)]2 (23T, B & XA IS AT C;J 1.4F :‘ ~.
DFEFRMN B | T E Do-hole FIEAEHABIMI S, 7 =F g 12k -.‘

VDRI TR & AT B R ey TRIOME 2 1op i i

B DML 2o T, BALRHES LOBK ML 7 MIEORERN L. E g b1t |

25 mK F CREBBERFIBRFEDS RSNV ERHLNERD %,C;U.B_ |

DALEH A il £ LTHRD B 5 AT R S © ool |G U

BIEE BER N2 WIS BV TR KPR L Ok - 8 0.1 ﬁm 10

BHERTIEHE O FIRME SR, SFIBA—#0R, MBS RE g o (BAIT)Ni(mnt)n]s OB

BUFEC R £ L, ZOBEMY TRMILR L TR, V2 RIB O K7

[1] (a) T. Kusamoto, H. M. Yamamoto, N. Tajima, Y. Oshima, S. Yamashita, R. Kato, /norg. Chem. 2013, 52,
4759-4761. (b) Kusamoto, T.; Yamamoto,; Kato, R. Cryst. Growth. Des. 2013, 13, 4533-4541.
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Co,Si Bt LusFesO1 ¥ SR 2 —J 5 ABIEIZH 1T HRBERIE
Memory Effect of Thermal History on Co, Si-substituted

LusFesO12 Cluster Spin Glass Thin Films
IHRPFRE NAATOO=F YT /BERIZER AAHARE
IR shif, =48 &S, B RE. B =

AT TRAFIAE D “TGUHARAR” L “TTARNL—vay” OBKMBEICEY, [KIRETAY
VHASIREE L DWETH D, Xt/@%hﬁfif%)ﬁ%@i%V/7ﬁ%kﬁiﬂéxb/77

NP 7R GRIE A R Uy A B BBRRDNVEE & U CHEH STV D[], ARAFFETIZIA B L/
BIEEBMELE L COIGHABHIRF SN T DA LES T — 3 > hExtg L L, BHMEORV Co KU
M ILH SIMEBATH 2 L TY T AX—7 T AHZFEBL L 72 LUFes.xCoxSixO12(LFCS)) I 35 1 % ZL
JBIRERIESSG: (XY 2R KOWAE U R—ARRIC K DEEDREERFAEIZOWTRET 2,
*fwr TV A L—H—HEREE (PLD %) 12X > TLFCS (x=0~0.5) HhEAERLZ Y3Als01(111) 24Kk

(CHERE L. BESURRIE 2RI & o & — SR AR O MR8 &1 T3 HSQUID)IZ L - T~ 7=, LFCS (x =
QaiXE/@ﬁmE(u>%1%amK AT D7 TAE =TT A AR Z &R MER LT\ 5D,
AE U IRIE Sun S STV D HIE TR L72[1], BT
#HHE (FC,H=100 Oe) i&FRIZIV T Tsop = 180 K THREKEFNI & 1T
W (X 1@FFAKD) . E Dk, AiEEREOBIEEILE A E ) #k
(Mmem) &%, Mmem 1 Totop (I W THRER 2B (LA R L, B
REMEHEDRNT 77 L AL DS (MunemMrer) IRy
(AMmen/dT) (IZBWTEAFEIZRND (M 1), ZAUIREFER 2
Rm:BQBQHOK?@M%KM%&%@T%@%K%%M\Z
V7T AR OABRAFLET 2 ATV R ERL TS, W
A B AR — VEEOFHAIE 10 nm JE D Pt FEE A HERE L 7214,

—
&

T
— Reference
—o—Cooling T
(Stop at 180 K) |
—e— Heating T

-
o
T

%)

—
571 = 180 Kj
— Fittingj

D
—
M(t) (emu/cm
S

SRR I —

0 5000 10000

Time (sec) 1
T v

a1
o0
T

——dMye /dT

. E Il |

100 150 200 25(? 4
Temperature (K)

1.5 T

—_ 3 A
Inverse spin Hall voltage (uV) & M-Mret (emu/cm®) Magnetization (emu/cm®)

A gdEE (AAREFS) ZHWTEREILZ, E%%Tﬁ% N LFCS (x=0.1) ot P .
BN REN A o B0 7B R & < B35 7=, LFCS(x = 0.1) i} J. ]
D (Tg ~180-200 K) (ZkF U CIREEKATYE 2 RFAlE L 72 (X 4o 3
1(b) . TEEE DR FIZHEVIREENEILIE D v — 7 BiIE (AH) DB & 45 L y .
ICBEMOBIBRONEN, A7 T AEE T A B il ol e 4 4
HEE(TYLL T D 90K £ TEEMH AHER LI, Temperature (K)

(a) Tawop = 180 K \ZRESEAN 22

. . . ££ 95 . LuFesCo0.5S10.5012 7 /5
BiEE ARFIE0 MR R AR S [EKO L XICEROLEZLY  Ofifb e AT U 2R, (b)

fa=7 x|, HFB IBREELEZFIImITEB{M I FAX—AE T LuF:e4.8COo.181F(');1012 I D i
7 ADAE PR B LU A ARERRAR O (im0 R ORI
(AJEBSILEB R | DB 2 B CRIT S h i, E,

[1] M. Adachi et al. Appl. Phys. Express, 8 043002 (2015)
[2] Y. Sun, M. B. Salamon, Phys. Rev. Lett. 91 167206 (2003)
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One-dimensional magnetic coordination polymers exhibiting second
harmonic generation

HERAWRIEFERKEHRE
INEFH ., Szymon Chorazy, H A, PMHt—. KEkE—

SRR 2 B 72 72O o P REPEAR I IR I & et ORI DBl S D Z E B HIfF CE 5 72
DOREHI 72 IR R TH D, BHIRETIE, A~V T EBEBA A oA 7 2T )& BEsA 4 v
SIRBHYUT RS BV TRMEB S m ik RE (MSHG) 72 EoMBEEL 2 HE LT 5, M
AW TIE, N2y T )= bainEw ) 77 (DA 42 [Mo(CN)s(NO)* 45+ & L THWEE
TR R AR A T — R OB 4y [Ln™ (dmf)g] [Mo'(CN)s(NO)] (Ln = Gd (1), Eu (2), dmf = N,N-2 2 F
NWARNVET I R) OARITKE LD THET S,

a1 & 2%, dmf EP“C“[MO'(CN);,(NO)]S’}: L Z2IRATHZ L IC ko THERE LTELNZ, H
FEEAEIEREAT ORE IR LV | 1 & 2 1XRIE R ARG auid C s FtE & F£7 72 72 WO Z2 8 Pna2, IZB LT\ D
:kﬁ%%ﬁmﬁotom”%@izo@VT/%_iéN
FIT-& 600 dmfic k5 O K7 /AEE LT 8 Ko A 7 =7 ‘%**
7T T Y R AOENEE &> TEY ., " & Mo iy T J 7 \ﬂ;\
Lo TRBINTIRITOEHRBELIER L T ;%%9 ;%&F

(1), 12K 1064 nm O 7 = A MLV R L—H —%

B35 L, &E%mmww—*ﬂﬁémﬁﬁé & B X 1.1 OBk,

iz 1 DI RITEEYE L L CHWLND U R 11
m%wij@ﬁ01%f%oto1@&%@&@&@% e obs.
300K T82cm*Kmol T v IRENTFA LI >R TN 7 1] — fitting

E< 720 108K THYIMEZ & > Tz, Gd" DA (S=7/2) E}
FEIIRAL Y, MO DALY ($=12) #ETe&nix & |b
ByrE R T A N CRERD Y S 2 L PE&L/" —
varE{Folrl A, Gd"oar L Mo A DRI
IR 2R BRSBTS 2 E R S, F 0 50 ?&Qim£)£°3m
7=, 2 ORERIEDFE R LY Bl ICH KT Db K& 81X

BENRTRDIZONTINEL 2> THEY, 2 K TIHEE Mo
ICHET BRSO D 2 ERH BN, B

%%Mu% 5000 Oe |Z81F % 1 DL
TR OFE OV B A1k

-N E

[1] Y. Tsunobuchi, W. Kosaka, T. Nuida and S. Ohkoshi, CrystEngComm 11 2051 (2009). [2] J. Seiden, J. Phys.,

Lett. 44 947 (1983). [3] M. Komine, S. Chorazy, K. Imoto, K. Nakabayashi, and S. Ohkoshi, CrystEngComm 19 18
(2017). (Highlighted at Back Cover picture)
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B-(meso-DMBEDT-TTF),PF ICE 1%
BN — DR
13C NMR study of dynamical heterogeneity
in charge-frustrated system S-(meso-DMBEDT-TTF),PF,

EAEA HEBEEA F)IMtA BES® EHERC FUORC BEFE-—IA
ARAI. BEYIMEE. C RAYIMER

FaPEBREIZTA2YEONIMBTIEEBDOETFAOLDEH>THH, TDE %%I@?&éﬁw i U
T, WERBREEZREYME RO, Kz, (REEFEOMEFHAI R “SRHEE 7R WEIR, @%¥ o
BRI TIERA SN VA RYNEEZRT I s, EEOYMEMEICBEVWTAEREHZED T
5, WMHBE TR T (REE RO —0 Y ROHEEEAVR @< 720, BZEPNET S N TEME
fEL. RPBEDP SHRIKANAEE T2 22D D, ZD K5I U THNSMBREDONREHH, “EY b
Midgih” & “EBARKPHIA” TH S, T o DM TIZ, AE U PEMAPEARKM S L OFRF %
H o TEAIT 20, $EREOR DRMAAMMEE 2 12 & > Tk, BEEORRFIRE P U CRLEIREDE
EFORKBRDTIAP L=V a V" OMEPELS LI HD, 775AML—VavDHdR(7ITAD
L—FR) Tk, ACVREMOKEBADGE TSN TR —2REBOF FHIET S, “AEV T TR D«
B AT A LV S IREDEND Z DD Db, TNOIFRAVPHETHIZT 207 AWE (BiEh 7 )
ERMEEROZENS, 7T A ML — PROMEIE, H T AEBBIG & S YIBLO AR ARHHA E % 7]
TEHRIZELRD DB EFEZONT WD,

FEYHE B-(meso-DMBEDT-TTF),PFy . A8 72 5 ik 5 BtHEE 7R T, WE=ERTIERRE.
W 2 LAKIE CEMBFHERA L 2D KO BYEBETH S (1), UL, @E-HBRAEEOBERAETE
TIRBIZAEG =D U 2 Z e PR A RERP SHO TR oTE D [2, 3, 4], ZOWHED =M TMEIC X
DEMELGIDT7 IA N =Y a VOFERREMINTWS 5], TSICZOYWETIE, €Y MiGAMHE
BHRTHBEILUTWELEZLSNTED [6]. 77 A ML — FRAFLORIFOFEA L L>T WD,

BARZOBETREOFE %, HTHETu—TL
-
o

'ﬂl -

BONMR HIE%#{To72, FOFER, HEH I ADE DM

L7 32 O 5B 5T 57010, REWED i -
B T®H 5 “Dynamical heterogeneity” ® & 5 7%, EWFE S

EEMS BN A 2 G PRENREATEL TS S t=t, t=t,
¥ ( 1)‘ AV RBMOHBELVRITEHZ 5NEEN 1. Dynamical heterogeneity D&M,
S E DRI E DM L CRIEING & 0152 L7z, e
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[1] S. Kimura et al., J. Am. Chem. Soc. 128, 1456 (2006). [4] A. Inoue, HAMBEZEREE 69 FI4EIRKRS (2014).
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Synthesis and physical properties of new layered oxyfluoride
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Superconducting gap measurement in HfNCI
by ionic gating and tunneling spectroscopy
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Contributions of Higgs mode and charge density fluctuation on
third-order nonlinear susceptibility in superconductor NoN
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FPEE B LT Higgs T— RAKRELL HFLELTWDH I L ZEKRLTWD, & HICAKNEY & REERRES
MICEIT 2 THGE BN B SN2 N2 LD b Higgs E— ROTFERLERITH D &V ) fima 57,
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Thermoelectric effects in the organic superconductor
K-(BEDT-TTF)4Hg2.89Bl’8
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[1] H. Oike et al., submitted
[2] H. Taniguchi ef al., JPST 76, 113709 (2007).
[3] H. Oike et al., PRL 114, 067002 (2015).
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Exploring electronic phases in electron-doped cuprate La>-xCexCuOs
by electrolyte gating
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ARPES study of the electronic state of Te-annealed FeTe1-xSex
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Theremopower and Nernst effect of FeSe under hydrostatic pressure.
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Terahertz pump-probe spectroscopy of iron-based superconductor FeSei.xTex

BFRAMRHMBEER - BHEHRE', JSTSEHT?
BAXEHRBEENFER - fIEHRES, ER+5— - HREARSM*
EH E#H, Wk BE'L JE #BES RR KRS @R £4°

HE =AY &% =

7 2V I A ROREHEBSR Th D BCS BE - BInEREEIX, 7 = I A UM O5I M EEH % R
HTNL & RN TR—AROETEHEHS Th 5 BEC IREE~ L #kiIc 95, Z OB S % BCS-
BEC 7 1 A4 —/"— LIRS, SR AMEI TIE 7 =L 2 437 — =% OTERE & (R ehEeiE 2 i = 3
N, D7 g 24— N—f IR TP EEBIRE LY S RN EL EEX LN TVD, 2O X
IRBIGIT, ZNETHHEFRICBNWTEZL OFENRRINTELN, FEERTIEZ v A4 —/—H
RICALE 9 D OFIN 7 < OVEZIIRIBIA T - 7=, ITHFER A S8R ER FeSeixTex 111
EXY v T T2 VI XNVF—RERBETHY . 207 v 24— N—fEIAE T DR R BRE
KTHLAREEDRE N ENLRERIFHEZED TN D,

T2 TSNV A =P —HEFRIEIC L 0 ERL S 4172 CaF,

HAM D FeSeiTex EIE[111Z % L TT 7~/ (THz)# mmo3

ERWZR 7T a—T 0% 52170, IEEERRIED sk 45K |
B A > AOBINEITo72, THZ R 7L LTI — w/o pump
BSHE— 27D 7kV/em, FLJEBE$ 0.7 THz OE / S 6 = w/ pump

A IS AR B, E SR 20K 2, |

D x=0.2 OFEHIHRT 5, 4.5K TO THz A > 7 fif

DFEHRIRHAE & THz P > 7% 3 ps TOHFAZEE D 2 -
B %R LTS, MO I BT 5 0 ! . . .
FEE DAY MVEARTBIRENE IR L TR Y, 00 05 10 15 20
ZAUA THz AR THRIZ I LTS Z b Frequency (THz)

THz AR o 713 7 — =t 2 il U =85 2 3+ 5

Bz 2 LTH 2 ehbmD, RAFIOLS B 1. PHRIEGDE L O THz K270 3
T —TEENEBRE LD bR TEND 2 & ps % DWZEZMEEE 2~ | L DR

R LT, BT OE S OFEM AR IR AN
DOWTHE L, IBRBIRELL ETo 7 — S—5BRIZ D
WTEBLZEITIH,

[1]7Y. Imai, Y. Sawada, F. Nabeshima, and A. Maeda, Proc. Natl. Acad. Sci. USA 112, 1937 (2015).

67



P-45
QLVE/ B3tV U EAOBTFEEREICET SEBRHTR
Experimental study of electron transport of Corbino-geometry
Josephson junction
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Enhancement of superconductivity by the parallel magnetic field
in ultrathin Pb films with magnetic impurities
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Enhanced upper critical field and nonreciprocal charge transport in
superconducting MoS:
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Resonance Property of Quartz Tuning Fork at Low Temperature
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Chiral Superconducting Transport in WS, Nanotube
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Tomoka Kikitsu®, Daishi Inoue®, Daisuke Hashizume®, Yoshihiro Iwasa*®

Transition metal dichalcogenides (TMD) nanotube is a new platform for searching novel superconducting transport.
Here we report the exotic nonreciprocity in superconducting transport due to the nanotube chirality, in which the
forward and backward supercurrent flows are not equivalent because of inversion symmetry breaking, as shown in
the Fig. 1. Such superconductivity is realized via ionic liquid gating in individual nanotube of tungsten disulfide
(WSy)[1]. The nonreciprocal signal is measured through the second harmonic component in AC resistance, which is
significantly enhanced in the superconducting state. When applying magnetic field parallel to the axis of nanotube,
the nonreciprocal signal shows unprecedented quantum oscillation in conjunction with Little-Parks effect[2]
originating from the interference of supercurrent along the circumference of the nanotube. This work implies that
nanomaterials with peculiar lattice structure and broken inversion symmetry offer a new route to manipulate
superconductivity.

Fig. 1: Schematic figure of nonreciprocal superconducting transport in WS, chiral hanotube.

[1] R. Tenne, Nature 360, 444-460 (2006)
[2] W. A. Little and R. D. Parks, Phys. Rev. Lett. 9, 9-12 (1962)
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Development of a Compact and Continuous Sub-mK Refrigerator
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Current tasks in the re-inspection process of self pressurizing type
liquid nitrogen vessels
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Annual update system of registered information about cryogen using laboratories
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