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Flux pinning in 122-type iron-based superconductors
with splayed columnar defects

Akiyoshi Park®, Sunseng Pyon”. Tamegai Tsuyoshi®, Tadashi Kambara®
ADept. of Applied Physics, The University of Tokyo. ENishina Center, RIKEN

Stabilization of flux lines, often referred to as pinning, by material defects is the key in establish-
ing the superconductor’s maximum dissipation-less electrical current density, a fundamental issue of
technological interest. Parallel columnar tracks of defects artificially engineered into the superconduc-
tor via swift heavy-ion irradiation effectively localize flux lines to columnar defects, forming a Bose
glass phase in which a substantial increase in the critical current density (J;) has been observed [1].
Moreover, it has been proposed that the J. could be further increased through dispersing the angle
of the columnar defects, giving rise to the splayed glass phase [2, 3]. For the case of Bose glass phase
in which columnar tracks are parallel, thermal activation may prompt a segment of the flux line to
extend to a neighboring defect, allowing the rest of the flux to relocate itself without any expenditure
of energy, ultimately leading to hopping (Fig. 1(a)). However, for the case of splayed columnar defects,
the variable inter-defect distance makes relocation of vortex through thermal activation energetically
unfavorable, thereby strongly suppressing vortex motion (Fig. 1(b)). More importantly, the splayed
defects may promote entanglement of vortices at the intersection of the columnar tracks, additionally
enhancing J. (Fig. 1(c)).

Here, we report the enhancement in the J; of Ba;_, K, FeaAsy (x = 0.40) crystals irradiated with 2.6
GeV 238U ions in a splayed configuration, surpassing the J. of those irradiated in a parallel manner.
Specifically at 2 K under self-field, the J. of those with a splay angle of £5° exhibits a value of 17.7
MA /cm?, 11% greater than the J. of those with parallel tracks, while for splay angles of £10°, +15°,
+20° a steady decrease in J. along with increasing splay angle is observed, indicating promotion of
flux motion (Fig. 1(d)). Through this presentation, we will delve further into the possible pinning

mechanism taking place at differing splay configurations.

(a) Bose glass (c)Splayed glass  (d)
1 2 2 3Tt 4 i
> _ £
{ =
(b) Splayed glass e
1 2 3 4 5k
238 Irradiated By, =8 T
T=2K
O 1 1 1
0 5 19 15 20

6 (%)

Figure 1. (a) Time evolution of thermally activated vortex hopping scheme in a Bose glass phase and for the case in a (b)
splayed glass phase. (c¢) Representation of flux entanglement at defect intersections. (d) Splay angle dependence of J. at 2 K
under different fields.

[1] D. Nelson et al., Phys. Rev. Lett. 68, 2398 (1992).
[2] T. Hwa et al., Phys. Rev. Lett. 71, 3545 (1993).
[3] L. Krusin-Elbaum et al., Phys. Rev. Lett. 76, 2563 (1996).
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Superconductivity in Ca-Intercalated Bilayer Graphene
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[1] K. Kanetani, et al. PNAS 109, 19610 (2012).
[2] S. Ichinokura et al. ACS Nano, DOI: 10.1021/acsnano.5b07848
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ZnO two-dimensional electron system-superconductor junctions
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[1] J. Falson, Y. Kozuka, J. H. Smet, T. Arima, A.
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(2015).
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Anomalous magnetic conductance in correlated Dirac electron systems
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[1] Y. F. Nig, et al., Phys. Rev. Lett. 114, 016401 (2015)

[2] J.-M. Carter, et al., Phys. Rev. B 85, 115105 (2012)
[3] Y. Chen et al., Nat. Comm. 6, 6593 (2015)
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Magnetotransport properties in three-dimensional Dirac-electron

anti-perovskite oxides

BAREA TYvHI9R - FTSUOOHEMS,
ERR AKXA EL BEEL AW Rost®, C. Muhle®, J. Nuss®, Bk Hgahrt

TR =R RORRIE & 72 B AT O Dirac EFRI1E7 7 7 = U [A1R bR Uh /Vf@n‘%ﬁi[Z]@%\é
Lok, #EROPBEITIZRWHT LWIIMERR OB E L L CERZED T D, filx 1L, Landau HEA7IZ
T— FBNAEU D Z LIk 5 BE R EA R — VR BICHEIEII S 25 L TR fﬁéﬁﬁéﬁfiﬂﬁﬁ
IRBIDBIND ZERHMBNT WD, £z, EFITBOAZEEO DR TOREIZED L EF D K
? Landau ¥ERZIZ A 2D BEAMRR~DRNZEN A S TH D . K% v U 7 Dirac & -RIL & MROYH
ZfRHIT DR OB L7 D,

TrFXa T AhA MY AsEO(A=Ca,Sr,Ba; E=Sn,Pb)ix/ N REHFEIZ LV 3 kIt Dirac E1R & 77
5L FPEENTEY[5]. Dirac FEF LIS D Fermi [l A IFEEET, T @%?ﬁ& X % Dirac mass BN
EDRT A= DEFI L DR TR ATRECTd 5 72 & 3 Wkt Dirac & 152 DWNERSE OG- 0 B
HBLoTWA,

JE3 Tl SrsPbO Dk HIE 2 31T 2 B RBIHERHRFUN R (X 1)5° SdH #REIN HHEE S 2 AAVE &
DFEHNTEEN Z & (X 2)72 £ D Dirac &R 2 FHETT 2 RICHOW TR T 2 TETH D,

AN /o~ - = —
1000 \ 10K / 15 mg = 0.019m,

MR(%)
Osc. amp. (a.u.)

05—

00 =

20 40 60 80 100

B(T) T(K)

[X] 1:SrsPb0 O E R TERL KA H [X] 2 : SrsPb0 @ SdH fRENCII1T 2 A 3NE &

[1]K. S. Novoselov et al., Science 306, (2004) 666

[2]D. Hsieh et al., Nature 452, (2008) 970

[3]Y. Zhang et al., Nature Phys. 438, (2005) 201

[4]A. A. Abrikosov, Phys. Rev. B 58 (1998) 2788-2794

[5]T. Kariyado and M. Ogata, J. Phys. Soc. Jpn. 80 (2011) 083704.
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Valley Hall effect in bilayer graphene with electrically broken inversion
symmetry

T2RURT MEIFER 8% - LEXHRE
BigEt, IWAMA, I[van V. Borzenets, EBEL, A0, BEXFIE

FEEDREER DN RGO FITIE= RV F—BITHE R L7z N L — E I D B O E DN FET D,

ZONL—OEEABEAFREALE LTHANANL— b= 2035 LB ST\, /57 <
VROEBBEBRB A NN AT A RIgEDON=H A RICBW TR AL U EEHT52 50
NL—K K BEFEELTND, ZNDHDORICBWCTEMMESHEZMD & N —I&F L7eRY —
HRICE DN =R — VRN AELDH[1], S—FR— IR EHND Z & TN —iaElkT o2 &
MNTEDL, —HTHHIRLGEL, ZNEHWDZ L THIANL —iZEXMICHRET S Z ENTE S,

N —R— /L RITEE MoS, RCHJE 7 7 7 = h-BN BB+ & Vo 7o &R Z2 B Bt o R v 7=
RICBWTHEN R SINTEIND THDH[2,3], —FTEXIZ BT 77 22 HWTeT 7 a—F &5l A
TE[M], ZB7 77 3mEESEZHNT 5 2 & CEMUERIFRE 25 2 & 23 TE DD &
WRTHD, SHIINANY RXy vy FZ2EISFICIVHIITE 20, LVFEMRRHENRFETH D,
HEES L v ) T BEZMSICHET 5720, BxlZT7T a7V — MEEO G777 =2 Hn
Too NL—R—AEROKMETTELE U COERPFHGUREZ vz (K1), M1 oEMIZsWTE AN L —
RV RIZ L VAN —FRBEL S L. ANV THAS =R — L R K0 i — il & B 7E
LLUTHRIE LT\ 5, B AGEEHC 3\ C B S —
BN LTOL &I RO O % 5 & ik A S
LCENICRE WIERFHEFAHENS 2 L BHER SR | =
=0 AR PR RIS 2 RPTHRGUER o & IERPTHRT
Rnu DA EL RS RAEE . IREERAFIE & el d 5 & R
7 27— » ZBAfR Raeec o 3 MBIl S LTz, 2
Z LIIIERATERRE SN L — R — VRN L2 R
—HIC VbR TWAZ L ARB LTS3, 5], £/ M 1. MAL—iEd LI IRRIE
WD T N—T0 6 b REROW|ED 2 STV D [6],

[1] D. Xiao, et al., Phys. Rev. Lett. 99, 236809 (2007)

[2] K. F. Mak, et al., Science 344, 1489-1492 (2014)

[3] R. V. Gorbacheyv, et al., Science 346, 448-451 (2014)

[4] Y. Shimazaki, et al., Nature Physics 11, 1032 (2015)
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Spin-dependent transport properties of a GaMnAs-based vertical spin
metal-oxide-semiconductor field-effect transistor

T#ZBRT ERRIFENR HPHRE
EARGE. ZRAB. KXEB. HPTEHA

A spin metal-oxide-semiconductor field-effect transistor (spin MOSFET [1]), with ferromagnetic source/drain,
has been studied as one of the most promising devices for the post CMOS technology. Previously, lateral-structure
spin  MOSFETs, whose source/drain are MnAs [2] and Fe/MgO [3], were fabricated. However, their
magnetoresistance (MR) ratios are too small (< 0.1%) to be put into practical use. Here, we fabricated a
GaMnAs-based vertical spin-MOSFET structure, as shown in Fig. 1(a), in order to obtain better performance.
GaMnAs is used as the ferromagnetic source/drain material, because we can form high-quality
GaMnAs/I11-V/GaMnAs heterostructures which show high MR ratios [4-6]. By applying a gate-electric field to the
sidewall, the spin-MOSFET operation is possible.

We grew a magnetic tunnel junction composed of Gagg3sMngo7As (20 nm) / GaAs (9 nm) / Gag.gsMnggsAS (20
nm) / GaAs:Be (50 nm) on p*GaAs (001) by low-temperature molecular beam epitaxy. Columnar mesas with 200
pm in diameter were formed by standard photolithography and chemical wet etching. Then, 27-nm-thick AlO, was
stacked by atomic layer deposition at a substrate temperature of 150 °C. After contact holes were opened, electrodes
were defined followed by evaporating Au. As shown in the schematic device structure (Fig. 1(a)), the upper (lower)
GaMnAs layer is the drain (source), the intermediate GaAs layer is the channel, and the sidewall AIO,/Au is the
gate. Drain-source current (lps) vs. drain-source voltage (Vps) characteristics were measured with various
gate-source voltages (Vgs) in the parallel and antiparallel magnetization configurations at 3.5 K. A nonlinear Ips -
Vps characteristic was observed at Vgs = 0 V (Fig. 1(b)), which suggests direct tunneling from the source to the
drain. Clear tunneling magnetoresistaice (TMR
ratio 60 %) was observed between the
source/drain electrodes. Figure 1(c) shows Ips -
Vps characteristics at different Vgs (+10.8V,
-10.8V) with parallel and antiparallel
magnetization. The Ips-Vps characteristics are
modulated both by Vgs and by magnetization
configuration, which  means that the
spin-MOSFET operation is realized in the
GaMnAs-based vertical spin-MOSFET structure . .
[7] -0.1 VODS(V) 0.1 0.097 DADBE_VDS 0.099 0.1

The authors would like to thank Dr. Chiba and
Dr. Koyama for useful advice, and Dr. Takagi

Figure 1(a) Schematic illustration of the device structure.
The actual device has a cylindrical shape. (b)

and Dr. Takenaka for the gate-stacking process.
This work was partly supported by
Grant-in-Aids for Scientific Research, Project
for Developing Innovation Systems of MEXT,
and MERIT.

Drain-source current Ips vs. drain-source voltage Vps
characteristic at gate-source voltage Vgs = 0. (¢) (-Ips) Vs,
(-Vps) characteristic (the data at -Vps ~0.1 V) at Vgs of
+10.8V and -10.8V with parallel and antiparallel
magnetization. All the data were obtained at 3.5 K.

[1] S. Sugahara and M. Tanaka, Appl. Phys. Lett. 84, 2347 (2004). [2] R. Nakane et al., Jpn. J. Appl. Phys. 49,
113001 (2010). [3] T. Sasaki et al., Phys. Rev. Applied. 2, 034005 (2014). [4] M. Tanaka and Y. Higo, Phys. Rev.
Lett. 87, 026602 (2001). [5] D. Chiba et al., Physica E 21, 966 (2004). [6] M. Elsen et al., Phys. Rev. B 73,
035303 (2006). [7] T. Kanaki et al., Appl. Phys. Lett. 107, 242401 (2015).
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Protein crystal growth in high magnetic fields and
strong magnetic force environment

FEGHPEHAREN RBRALEGLELFER BREVEEFHRE
i BE, FIE ., BZ2E 2
ENRFARZEAN ME - HHTRRE
EH Tz

AEMBROMNFEThH DX /N7 EOSARKEE &HERE & OFRBIZ M L. AISECBER O mfgae ke &
ISHT 5 2 & & BIT, X SRS i siiiT ic ko TH U VB T OB ST T VAR T 5 7-
DI, @AWV X BREITREEZ AT 28 ERENNETH S, DILhIULEMIGRESCTROERIIIC L S
WRIRGEREE & & 7 BRI LR 21772 o TR0, 2O X ) e ERREN, \SihE Y v
R ERERBIRICRATE D Z L2 ME L TE 1,

AWFIE T, SR X OSERBSIBMER T 2858 &7 L X 7 B RERICH 2 2BV TR
Too FEBRCERE L LT, KRt o2 — SR ERI AR ISR E LTV D MBER AR OBIRER A (K
K35 153 T) BLO, DILOIVHBRE LR
24 L DMFIEAS TR TRRAT LTz in situ BlER Y
AT L Bl Uz FREOBEMA (K1, &
K5 161 T) & Hwi-,

R DRERTRIZB W T, X 7]
FEm bR A £ L, T OfMmRE O T2 4
ALTTARHIT TR LIZE 2 A, Sl -
PRGBS T, RO END Z &
Nohot- (K1), ZIUIEEKINTERT 2 i
LI O TARBEIRIC L 2 b D EHEZ 5
N5, Filo, WHENPRKE B ABLDS LI/
X7pfElk (B K) & AKDERIZEE T D
KRAMFEEL T D (R TRR) I8N
TR LR Z T o 70 & 2 A, mlYs
CWRNEPRTHZ LT, MmOy T AL —
LI RN E L 72D Z E RSN, 2D
fi, KMEDORWRIREME S @S - RS
BRIEICBT 2% o7 g o N E R Bl
H32% 2 LAURE ST,

BHiE - RERARE  XEEER
(13.6 T, 0.16G) (0T, 1G)

1. SIS - B DA B & 2 kg O i,

[1] A. Nakamura, J. Ohtsuka, K. Miyazono, et al., Cryst. Growth Des., 12, 1141-1150 (2012).
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0-09 Polycyanidometallates in the construction of low
dimensional coordination systems revealing
Single-Molecule Magnet behaviour

2 Ohkoshi Lab, Department of Chemistry, School of Science, The University of Tokyo °
Faculty of Chemistry and Institute of Physics, Jagiellonian University in Krakow
Szymon Chorazy,*® Anna Hoczek,” Bernard Czarnecki,” Koji Nakabayashi,”
Michat Rams,” Barbara Sieklucka,” Robert Podgajny,” Shin-ichi Ohkoshi?

Bimetallic cyanido-bridged coordination frameworks attract the great attention due to their diverse magnetic
functionalities including magnetic ordering, spin transitions, and slow magnetic relaxation.™ They are also efficient
in the combination of magnetism with additional physical properties such as ferroelectricity, chirality, luminescence,
zero thermal expansion, or photoinduced phase transitions."®! The interaction between this added functionality and
magnetism results in the extra cross-effects as exemplified by magnetic second harmonic generation (MSHG), light
induced spin crossover magnetism, and a 90° switching of the SHG polarization plane in chiral photomagnet.[4]

A considerable interest is devoted to low dimensional molecular materials called Single-Molecule Magnets
(SMMs) which reveal slow relaxation of magnetization due to the energy barrier of spin inversion. Below blocking
temperature, SMMs show the magnetic hysteresis of a molecular origin opening their applications in information
storage and molecular spintronics.”” SMM behaviour was found in two types of materials: (i) polynuclear clusters
built of d-, f-, or mixed d-f metal ions, and (ii) mononuclear complexes formed by selected d- or f-elements. In both
cases, the slow magnetic relaxation is caused by the significant magnetic anisotropy of the uniaxial type. We show
our latest achievements in the area of cyanido-bridged frameworks with SMM behaviour. We show (i) {Co"sW"}
clusters decorated by odd and even number of bidentate capping ligands inducing the enhancement of energy
barrier, and (ii) mononuclear Dy"' SMMs embedded into bimetallic cyanido-bridged chains with [Co"'(CN)e]*.

Polycyanidometallates play the important role in the improvement of SMM properties in both materials.
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[1] H. Tokoro and S. Ohkoshi, Dalton Trans. 40 6825 (2011). [2] S. Chorazy, K. Nakabayashi, K. Imoto, J.
Mlynarski, B. Sieklucka and S. Ohkoshi, J. Am. Chem. Soc. 134 16151 (2012). [3] S. Chorazy, J. Stanek, W. Nogas$,
A. M. Majcher, M. Rams, M. Koziel, E. Juszynska, K. Nakabayashi, S. Ohkoshi, B. Sieklucka and R. Podgajny, J.
Am. Chem. Soc. doi: 10.1021/jacs5b11924 (2016). [4] S. Ohkoshi, S. Takano, K. Imoto, M. Yoshikiyo, A. Namai
and H. Tokoro, Nat. Photon. 8 65 (2014). [5] D. Gatteschi and R. Sessoli, Angew. Chem. Int. Ed. 42 268 (2003).
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Cooperative interplay between electron correlation and disorder in
metal-insulator transition of organic conductors

IT#ZPRHDEIFENETHAMRE
EH Inid

BA O JFEME & BN RO PRI &> TEIBNCZE(LT 5 & BiEaifiagid, BiswHEso
FCHLHRLRMETH D, FHICETHO Y —a R EERBARER 255 A1 5 s RE R IR T
%E v MEBIE, TORG THIBBLRESE T AV VKL Wolo 2R B IREENEBLT 2 2 &2V
HITWD, —J5 T, fdh T OELiL(Randomness) DAFAE FClL, &1 O T RICEK 3 5 RTEBIG(T
VE=I VRN EL D ZERELMENTWD, Ty MERENETF ORI Z 50 < R UL
BRETH LKL, T U ¥—Y VIRTETEFORENEZ ZDOEJR & T oMt CcH Y | RVET
FHIBA & BN O T 2 RICE W TIE, WE ORPUC Lo TRERICRWIEA B 2B IRENERT L2 &
DHIfFE LD,

A Re-(ET),CU[N(CN),IClIZ, #E CThOBENEZ /R 9E v MEIA T, IEICX VT v M Ak
Z L. ST TRAOKIZEE MR AR o, IR, ZOWBEIIXIA BT 2 2 & 1C &Ko THALE RHAIIC
MATLHZENTED ZERRESNTEY XS 2 AW 2B OB AIZ L > TESRIEFEN K E <
W T B0, SOEBERRFE AT B [21 & W o T E HIREEDBIN R BN AE L D Z ERNbinoTE Tz,

X BRI & 72 k-(ET),CU[N(CN),]Cl D E S Rz 5 F 50
v MEBITE OB IREZFEMICTHIRD 2, ~U T LAY
R EENEAR L L2 E I T OBESESRE 21T o7 & 40
Z A, BREEOHEKCBEEEBIREDK T LV o7z &
<HEONTENDOERIZ T TR @BENLENL, £
v MEBOBESFEEPETT 2 & V0o le KERELAHRD
Nice FRCER T REFERAEDIK T ThH D, KR
DR I8 & MRS MEICIX BT E 22V ET) - IR 10
PERECHA LR T 2 v %Y, hurey Megemg 20
ZHRIFYE 2R D 72— REERS T & D KURAHERR & DX R % 0 :
BRDE R E RO KB T X Je\ RS G AR D R Pressure (MPa)

RL7ZZ LITHYET 2, SEELNHEIT. 29 LceE 1. X #RIRE & 72k-(ET),Cu[N(CN);]CI
EHFIEDRI TR E FEDWIEETIREED TELAL [0k > T OIREE-E MR, SC ITAB(EEIREE, Ins.
BEShEZEERLTND, ITHERRIR AR,

30

20

Temperature (K)

[1] T. Sasaki, Crystals 2, 374 (2012).
[2] T. Furukawa et al., Phys. Rev. Lett. 115, 077001 (2015).
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Novel Quantum Phases of *He in Two Dimensions

BYRHEY MELER FEUFRE ", BBt 5 — HIEEIRHM°
SRS, AR WSS B B

BAE 1R 2O T7 2V IR ThD He i %277 7 7 A MRIENTRAE SH72 2 RKoeRIE

RS FE DS HIN T 2 1224 Fermi RIAD D @B E O & TEEICE L ZE R ETHERT[L]. 16k, 2

2B H OPEIBERICIE, 1BHOWERT ¥ v VEBICEE LIZEAREME (C2H) BNFEETDH &
%z%hf%tomﬁmﬁfﬁ%f . CARTRE L SR T RBDOFIE DT O 7T A R
—hL7EFX Yy VR - BT AEURIKRIKEENFZBLL TV A1, Ll ZL<&EOM%E T, C2 HHIX
R AR Y RA—H—% b OB ~FYT 4 v 72 E “BTRECTh 5 AREMERIN T D
[21.

Fexlx, 779774 MREAFEAKFIAKFE (HD) oF2E T L a— kL7 RIWFE L7z 2 KC *He
2R ZO®ETFHEZ 0.3 <T <90 mK OJRVREEFIPHO LLEVAE )N OB ORSHE L TIkELTZ, Z
DFRIE, He2 JER L HEART, FHEBORT v LN L 0 EREMO KRR &V 9 Biila b o, HIED
fEde, KURL7o X 91, Fermi {&IAHH & C2 AHICEAEL L7248 (C2-like #H) & oW % (5.25 nm?) (T
TR ETHANMAET D22 L, oM, mEELEZD L LI TH 9 <IC Fermi ZIAFE & 7=
1% C2-like i & DILAFIREEIC 2D Z &, FHIHD JE & IEREIC 4 : 7 OBELLLE L O Z LD, 4T A
D 213 FlZ LIS DI A IR E R &> (AR

o m E m
Ao E LT, #RER IR DR Ty ocT 18 Ly 9 B i) LFermiBibt] | o/78 Sl | | €2 like 182

Z D AT EAEHOERIRLEUL, 0.5<T <7 mK OJEWEPH ClaE
SRS [8). —F7. C2-like XL Y 7o — RAKBOLEZ LS, 3Heﬁﬁf"

RIRCHBLREIC G L, £5 T Fermi iDL 5 TH 5 (f S .

T . BEREERITIEIRIC 72 2 IO PR KM N & < 72 B .,:/,}_"“'”
Mz 9 [3], MIHIZRRLMEZ b OF ¥ v 7LV AR AL iR %W & %w
REBbivs, BT 4T AT, A/ vdbbnii~a 557§ %\;
= AV E Vo T, SRR IS A BT R I, TR S "’
LED TR RS A ARKGMWE TIE b @E S 5102 oo FormRR (495 )
& DI e RSE L 2 © OO TOFERR & L TREEH . /?U °WMW“%W) .
SNnb, ok, BERLEEEDGHAESNS =Y he e —2{bE ? ﬂmfo °

HIET keIn2 £ 720 | HAEEITII S He BA VY HHED L ZBI L T D Z LR SN D,

[1] H.Fukuyama, J. Phys. Soc. J. 77 111013 (2008). [3] H. Ikegami, et al., Phys. Rev. Lett.,85, 5146 (2000).
[2] S. Nakamura, et al., arXiv : 1406.4388v2. [4] R. R. Biswas et al., Phys. Rev. B 83, 245131 (2011).

20



KRR —FEK



P-01
EEIcFER SN InAs EFHBROEFETS F—EREDORED
Conductance reduction of plateaus on InAs qunatum wire caused by
magnetic field

TITHRAERE - WEIZERK - BRBEE
REEE. t#HKX. EBH—. Russell Deacon, Javad Shabani,
Christopher Palmstrom, &%%:EIE

1 RTCEFRITEBFHO7 —a AAHEMERIC LY BB S OWEZFEST 280K T v T 4V
¥ —RIRTLL) L 720 DR T TOETROEHEN LT RE < RS, Z0 TLL ORGE & FERESE D

7o, ZAVE THEA R TRFZEAM T O T & 72, FRIC, JH5(K GaAs B HIfRILIEH 172 1 RoCE

F D FE s %%%%ﬁé’} W TE B2, IERITHFERN TN TE 7, 2 ETIZ GaAs & 1-fllfr T

@@%Kﬁﬁ CTLL OMEENR ED X IS N D MNTEIEHL SN TWDH[L], LaL, 20 1KRT
RINF %%@7—m/mﬁwm IMZ, AEUVEUEMAEREZ B OBEAICBE LT, ERIFERIRIZ

&/u&ﬁzbhf_&#Of:o 25 T T
2 THAIEL, AV CHLEHABEROKE 7 InAs ool B=0T

O BT O T T WL AR R CHE Lz, nAs 8 B3l /

HTMBIIE T HE A NS < LCRTIMA RS S 15 ;

EEAREE R TR LTS, ZOBE B § 40 |

A E S MEEORIICH LTl § -

ElcasE (77 ) BEmSh, 77 h—E 8 %P P

A R (L 269 ORI E(X 05,1, 15, ..) ool N

Ch B Lot DL, GaAs BT & 15 '”’Vt v 05 00
g

D7 T M—INBEFAREE DRI FIZ /D Z & LT
RES LD, ZOPEYETUEEETT F—I1X
AV UCHEA AR O K& g Bl RIS
HDHH[2,3]. EDOEIFITH E BT STV,
B2 TR AT 2REG A FIIN L, 2 O E T RS E T T N —OIRD BV AR~ To, T ORER,
ZO7T MHEEITHSZHINL THENRWR, GO L TT T b —TCOREEEINHAD LT
WL ZEDRHTITHL DT o7z, TORRIZ., TN E TIRESI N TV D P& T REE O RBL
BT D A ViR TR c & 20, Fixld, ZOMHBICE DT T b —mEE ORI E T
FEAERZME L7z L IRTE T ROET VA THHARETH D EEZTWND

Xl 1:0,3.5,5.5 T COMLREEDF— NELEKRF
P, 0T CHEMEUMZEEICHDL T T h—D
REFEN, BSEOEMC X v ED L Tn5,
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Low Temperature Transport Properties of Metallic Single- and Double-
walled Carbon Nanotubes

HERPIRF SUMIREA EBRtU 42— XRFAIMAE. B BRI C.
EMXRZE BEMEEEHRMRD
RILFIR A, FHERE®, AR A, BRAES, €FRXE" #IU BEAC

RFBIRA D= LSS ERICHFE o Tt 1 ROWETH L —AR T ) F2—7(CND)IE, 1
RILFE T RIZHFA 721K -Luttinger # A (TLL) DR 2 W DNHE S5 78 & HAEYNE O BLS D> & BT
<, TV 7 b= ARMEEMEHESDIRIAVEH IR STV 5, CNTI3EE (W47 U7 1) I
K0 & RE L OEEARNC SN DY, T, W OBERAMTES U, LRI L 0 MBI R 7o 50k
MAFTED LI otz, o ALF = ZIC L DM RBOMEL HH[1], £ 2T, MR
1.4 nm O EflEE 724 BT o0 B (SW) 3 LU 2 JB(DW)CNT 725 72 5 buckypaper B & 1ERL L. (KIE. « 1
B (T>04K+B<9T) TOEXUZERHEZ{KIEE X —O PPMS % > TEJ 4 b 5 THIE L
2o ZOFEN (EE 1020 um) 1%, ~10 AFEED CNT 206722 5 1 — 73kl D K 512 3 IRtk
HaoliErbo (K1),

2179 K 91T, BB CONT #UEHE. 1< T<20K OB\ EEFIPH T 3 YT variable range hopping
(VRI)IZITWEH R OIR R AT (K R#) 277 L. VRH 2> B HIFF S D K& 22 E ORISR IRBU

(X3) B STz, —JF7, 28 CNT R EHX, 2<T<90 K DLW EHIPHC TLLRFH D p o< TD
BERGEZRL (K2), ZO%E a=023+0.03 1, CNT ([ZEMS L7 Bl L7 & & OFHME (0.24) 12
FEFITE (K 2 FARICZEORELOFEEZRT), Z OFRIT, EMOREECMT S (g In, &7%
#E, WA= EEZTHLEDLLRN -T2, T<2K TOREFELD S EEGUI~OFIILH REH R %
AR5, ADMKIPENREOESFE N (X3) & VRH+H/EETHITE 5, ek, 1 Kuhehisg
FHAENTU S E7ZREL (S@CNT) OGE . [mEFEICRE RZTR S0, ik %
FIZ1E~1 emu/g A — X — OB S 72, S@DWCNT B O & A R m
BIREE (14mK) EFTHIELLE ZA (K2HAK), B8R EOREITIR LN
FOPRWEEFFE (50<T<110mK) TIiEdH 208, HE O 3 2 55 RIEN
RIRD BN LT,
[1] T. Fujimori et al., Nat. Comm. 4, 2162 (2013) .
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Magnetotransport in Pyrochlore Iridate Thin Films and
Heterostructures
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Study for the flow of superfluid helium four using nanopore array
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Measurement of charge states in multiple quantum dots
utilizing multiplexed fast charge sensors
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Exciton Mott transition and the correlated metal phase
emergent in a bulk GaAs
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Simultaneous detection of a photon and an electron towards
quantum entanglement generation between a photon
polarization and an electron spin
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Exciton Mott transition in bulk GaAs under resonant excitation of
excitons studied by optical-pump optical-probe spectroscopy
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P-09 Electronic structure near the Fermi level
in the ferromagnetic semiconductor GaMnAs
studied by ultrafast time-resolved light-induced reflectivity
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The determination of the Fermi level position is particularly important for the understanding of the origin of the
ferromagnetism in ferromagnetic semiconductor GaMnAs [1-8]. While a number of studies have indicated that the
Fermi level exists in the impurity band (IB) in the band gap [1-6], recent transient reflectivity (TR) measurement,
which is potentially sensitive to the band edges, has indicated that the Fermi level exists in the valence band (VB)
[8]. However, we should note that the pump fluence in this study is rather high. Thus, the accumulation of the
photo-carriers induced by the pump pulse irradiation can shift the absorption edge [9]. In this case, the definition of
both the band gap and the Fermi level is obscure.

In our study, we have performed the pump and probe reflectivity measurements with the pump fluence
carefully controlled to suppress the accumulation of the photo-induced carriers. The pump fluence was 160 nJ/cm?,
which is 2-3 orders of magnitude smaller than that used in the previous TR study [8]. At the delay time t after the
pump pulse, the low-power probe pulse with 1 nJ/cm? detects the change AR in the reflectivity R. The energy
resolution of TR spectrum was improved to ~0.5 meV by employing a picosecond-pulsed-light source. We used
GaypyMnAs films (x=0.1%, 1%, 3%, and 6%) with the thickness of 20 nm. The GagggeMngooiAs film is
paramagnetic while all the other samples are ferromagnetic. The Curie temperatures of the GaggoMng1AS,
Gag.97Mng3As, and Gag 94Mng 0sAs films are 13 K, 38 K, and 110 K, respectively.

In GaMnAs, there are two absorption edges, Eq and Er (Fig. 1(a)). E4 corresponds to the transition from the top
of the VB to the bottom of the conduction band (CB). Er corresponds to the transition from the Fermi level in the
IB to the bottom of the CB. To determine Er and E4 in the GaMnAs samples, we derived the fitting curves (solid
curves in Fig. 1(b)) for the experimental AR/R spectra measured at t=166 ps and at 5 K (plotted data in Fig. 1(b)). In
Fig. 1(b), Er (red) has a lower energy

than Ey (black arrows) for all x. This (a) L (b) Pump 160 nJ/sz2

indicates that the Fermi level exists in = g”gb?_11gé’cm

the band gap. This is consistent with the Energy : 9 = psﬂ

IB conduction picture. ) x=6%
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Crystal structure and first-principles calculations of a photomagnetic

Cu-Mo bimetallic assembly
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Observation of spontaneous spin-splitting in the band structure of
n-type ferromagnetic semiconductor (In,Fe)As
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The band structure of ferromagnetic semiconductors (FMSs) has been under active debate since their discovery.
Ideally, it is expected that the s,p-d exchange interactions between carriers and localized magnetic moments would
induce spin-splitting in the conduction band (CB) and valence band (VB) of FMSs. If it is the case, we can easily
design the material properties by using well-established band engineering of semiconductors. Spontaneous spin-
splitting in the VB due to ferromagnetism has been clearly observed only in Mn-based 11-VI FMS (Cd,Mn)Te
quantum wells (QWSs), but the ferromagnetic order disappeared above 4K[1]. In Mn-based 111-V FMSs such as
(Ga,Mn)As, although higher Curie temperature (Tc) was obtained, the hole carriers are in the Mn-related impurity
band (IB), while the CB and VB of the host materials remain nearly nonmagnetic[2,3]. The exotic IB picture poses
an awkward problem in modeling the material properties and designing devices. FMSs with both large spin-split CB
and VB and high T¢ are thus highly desired for the realization of semiconductor spintronics devices.

Here, we report on the observation of such band structure in n-type FMS (In,Fe)As, using tunneling spectroscopy
in (In,Fe)As-based spin Esaki diodes. The device structure, as shown in Fig 1(a), from the surface is 50 nm-thick n-
type (In,Fe)As (with or without Be)/5 nm-thick InAs/250 nm-thick InAs:Be (Be concentration 5x108 cm3)/p* type
InAs (001) substrate. Two different p*n* junction diodes, A and B, were prepared with the (In,Fe)As layers differing
in the Fe concentration (6% and 8%, respectively), electron density (by co-doping Be donors at 5x10° cm2 in the
(In,Fe)As layer in device B), and consequently Tc (45 and 65 K, respectively). When the bias voltage V is small,
electrons tunnel from the (In,Fe)As CB bottom to the p-InAs VB top, thus the tunneling conductance dl/dV directly
probes the density of states of the (In,Fe)As CB. Figures 1(b) and (c) show the dI?/dV2-V curves measured at various
temperatures in diode devices A and B, respectively. At 3.5 K, the dI2/dV?-V curves show double-valley features,
which evolve into single-valley features at temperatures above Tc of the (In,Fe)As films. These double-valley features
correspond to the spontaneous spin splitting at the (In,Fe)As CB bottom due to the ferromagnetic order at low
temperatures. The spin splitting energy AE depends on the Fe concentration, temperature (as shown in Fig.1(d)), and
external magnetic field. Furthermore, the magnetoresistance of the diodes depends on the direction of the (In,Fe)As
magnetization in the film plane, that is, tunneling anisotropic magnetoresistance (TAMR). At different bias voltages,
we observed different anisotropy components of the (In,Fe)As band structure distinguished by their TAMR symmetry.
The result indicates that the Fe-related IB lies very close to the CB bottom and VB top of (In,Fe)As[4,5].

(@) (b)
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Fig. 1. (a) Device structure and the band diagram (inset) of the Esaki diodes. The (In,Fe)As CB bottom is spin-split.
(b)(c) dI?/dV2-V curves of devices A and B, respectively, measured at various temperatures (the vertical axes are
intentionally shifted for clear vision). Black dots mark the center positions of the valleys obtained by fitting each
d12/dV2-V curve by two Lorentzian curves, which correspond to the spontaneous spin splitting at the (In,Fe)As CB
bottom (d) Temperature dependence of AE in devices A and B.
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Charge transport in the organic doped spin-liquid candidate,
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Exploration of new layered compounds with CrPn layer and control of its
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Anisotropy of the Thermopower in Iron Arsenide
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Development of high performance 1111-type iron-based superconductor
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Field-induced superconductivity in two-dimensional materials
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P-19 Temperature dependence of the electromotive force
in the topological crystalline insulator SnTe induced by spin pumping
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The topological crystalline insulators (TCIs), which have gapless metallic surface states (SSs) protected by the
mirror symmetry of the crystal, have attracted great attention for spintronics applications. SnTe is a typical and
promising TCI, and the topological SSs have been experimentally confirmed by the studies of angle-resolved
photoemission spectroscopy and electrical transport [1, 2]. In our previous presentation, we reported the
observation of the electromotive force (EMF) V in the SnTe layer induced by spin pumping at room temperature [3].
However, in our previous study, it was difficult to estimate the spin-to-charge currents conversion efficiency of the
SSs because the large conduction in the bulk states at room temperature. Here, we measure the temperature
dependence of the EMF in the SnTe layer induced by spin pumping to investigate the spin-to-charge conversion
efficiency of the SSs of SnTe. In our spin-pumping experiments, we used a Fe (20 nm) / SnTe (70 nm) bilayer
structure grown on CdTe / ZnTe / GaAs (100) substrate by molecular beam epitaxy. The root mean square (RMS)
roughness of the SnTe layer was largely improved to 2.3 nm in comparison with that on a BaF, (111) substrate used
in our previous study (7.6 nm) [2, 3]. At the ferromagnetic resonance (FMR) conditions, the dynamical exchange
interaction drives the spin pumping, injecting a pure spin current into the SnTe layer. This gives rise to an EMF in
the SnTe layer through the spin—-momentum locking [4]. We used a sample with the size of 3 mm x 0.5 mm for
our measurements (Fig. 1). The sample was placed near the center of a TEq; cavity of an electron spin resonance
system (microwave frequency: 9.1 GHz). An external magnetic field H was applied at an angle of 6, with respect
to the in-plane <110> direction.

As shown in Fig. 1, the measured FMR spectra for 6,5 = 0 and 180 deg showed two FMR peaks due to the
magnetic anisotropy of the Fe film [5]. The V-H curves also exhibited two FMR peaks. The sign of the peaks were
changed by reversing the magnetic field direction. This behavior is consistent with the expected behavior of the

EMF induced by spin-momentum locking [4]. We measured the temperature dependence of V-H curves with 8y =
0 deg and separated each FMR peak into symmetric Lorentzian and antisymmetric derivative Lorentzian
(anomalous Hall) curves [6]. We defined the components of the Lorentzian curves centered at xoH = 56 and 109 mT
as Veymi and Vgymp, respectively. The obtained [Vgm| and [Vgmp| increased with decreasing temperature below 80 K
(Fig. 2). Meanwhile, the resistance R of the bilayer monotonically decreases with decreasing temperature. These
results indicate that [Vsym|/R, which corresponds to the charge current induced in the bilayer by the spin-momentum
locking, increases with decreasing temperature below 80 K. This increase in [Vsyml|/R suggests an increase of the
magnitude of the pure spin current injected into the SnTe layer, or an enhancement of the spin-to-charge current
conversion efficiency or the spin diffusion length with decreasing temperature below 80K.
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In situ Measurements of Transport Properties
in Topological Insulators with Atomic Steps
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Vertical spin electric double layer transistor
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A spin metal-oxide-semiconductor field-effect transistor (spin MOSFET [1]) is one of the promising devices for
future electronics. In the spin MOSFET, the drain-source current /ps is modulated by both electric field and
magnetization configurations. In previous studies, conventional planer spin MOSFET devices have been studied;
however, the magnetoresistance (MR) ratios were very small (0.03% [2], 0.005% [3]). Recently, we have proposed
a vertical spin MOSFET structure composed of epitaxially grown very thin channel sandwiched between
ferromagnetic source/drain, which is preferable for the spin-dependent transport [4]. In our previous study [4], Ips
was modulated by 60% with MR and was modulated by 0.5% with a gate electric field. In this study, to obtain a
larger /ns modulation ratio, we fabricated a vertical spin electric double layer transistor (vertical spin EDLT) structure,
which consists of GaMnAs-based mesa diodes, a gate electrode, and ionic liquid, as shown in Fig. 1(a). We reduced
the size of the device compared with the one in our previous study to decrease the leak current which flows deeply
inside from the surface of the mesas where the modulation of the potential with a gate electric field is weak. In
addition, we applied the gate electric field by using ionic liquid, which is preferable to apply higher electric field.

We grew a heterostructure composed of Gaop.osMno.0sAs (9.2 nm)/ GaAs (11 nm)/ Gag.9sMng.osAs (10 nm)/ GaAs:
Be (100 nm) on a p* GaAs (001) substrate by low-temperature molecular beam epitaxy. After the growth, we
fabricated elongated shaped mesas with the size of 500 nm % 50 pm and the comb-shaped drain electrode which is
connected to the top of the thirty mesa diodes, as shown in Fig. 1(a). The substrate was used as a source electrode.
The gate electrode was deposited on the insulating film placed beside the mesa diodes. The gate electrode and the
mesa diodes were covered with electrolyte (DEME-TFSI). By applying a gate-source voltage Vs, the potential at
the surface of the mesas is modulated. As a result, /ps is modulated by Vgs. As shown in Fig. 1(b), the obtained /ps
decreased with increasing Vs, and the modulation ratio {/ps (Vs =-3 V) —Ips (Vas =0 V)}/Ips (Vgs = 0 V) reaches
17.6% when Vps = 10 mV, at 3.8 K. This is much higher than that obtained in the previous report on the vertical spin-
MOSFET. We measured the tunnel magnetoresistance (TMR) varying the in-plane magnetic field angle (Figs. 1(c)
and 1(d)). We found unexpected behavior that the anisotropy of the TMR (i.e. the shape of the pattern in Figs. 1(c)
and 1(d)) changes with Vgs. In the presentation, we discuss the origin of the change of the magnetic anisotropy
induced by the gate electric field.
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Figure 1(a) Schematic illustration of the device structure. (b) /ps-Vps characteristics at Vgs of -3 V, 0V, and 3 V. (¢)
(d) Color contour plot of the TMR with the various in-plane magnetic field directions (at V'ps = 10 mV) at Vgs = -3
V (c) and at Vgs =3 V (d). All data were obtained at 3.8 K.
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Ultrafast nonlinear terahertz response of
Landau levels in monolayer graphene
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Synthesis of a New Layered Oxide Film
Composed of Twisted Triangular-Lattice Layers
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Fig. 1: (a) Scanning transmission electron microscopy Fig. 2: (@) Observed and (b) simulated

image, and corresponding energy dispersive x-ray in-plane reciprocal space mapping of
spectrometry mapping for (b) Rh L and (c) Bi L edges. the new layered oxide film.
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Quantum Hall Edge States at Graphite Surfaces
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X-ray crystal structure analysis of Roquin-2 and its complex with stem-
loop RNA
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Development of magnetic probes with a permanent magnet for sentinel lymph
node detection and quantification of magnetic nanoparticles in lymph nodes
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Crystal Analysis of AusE,
a Dioxygenase Constructing a Complex Structure of Austinol
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Asymmetric syntheses of Clavigerins and determination of absolute

configuration
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8 Vw2
é, LHMDS, CIP(O)(OEt) éj ” . EDC:; : _—0OTBS —0TBS
‘0 ;o 3
PN 0-DCB, 160 °C; TBSCI OANQ o NQ
o LiOH COH
1 2 3 4
Natural form
0} 0} 0} 0}
3 . X B B X A B R B B B
—_— = ~ z ~ z s = ~
‘—O ‘—O ‘—O ‘—O
OAc OMe OAc OMe
Clavigerin B (5) Methoxy Clavigerin B (6) Clavigerin C (7) Methoxy Clavigerin C (8)

1. Clavigerin DO RHF G (HEH)

[1] N. B. Perry. et al., Tetrahedron Lett., 2003, 44, 1651 [2] Y. Asakawa. et al., J. Nat. Prod., 2008, 71, 258
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EE = & b GPCR OO E 1 it

Elucidation of the signal regulation mechanism of GPCRs under
physiological lipid bilayer environments

REZRUIRE SaPBELLEH=E

KA #hth. EEE X, F=6E #. LH £R. IRE —X
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T, FEM2 GPCR THDHT T/ v A Z K (AaAR) %, JEEH
% A AR U7 IR BE CRIRERE U AR Z o7& (rHDL., ™ 1) OfgE —EEIC
AL L7 9 2 C, ZOIEMEREIREE 275 2 12k v, DHAIZ X
% GPCR OIEVEREMERE A R 2 2 L 2 HAV & L7z,

FP BERRILRICTHEL L AsaAR Z Rk~ 22 lFEHM O rHDL 2/
R L CL %35 G # 27 B GDPIGTP &Sl i 2 4618 b L= 7
FTIBREIEE D IR ERAFIZ b 2T ~T2 (K 2), ZORES. AsaAR O 7
FIVEEEET DHA BERFEWVFEERmLARSH 2L, DHA 7 e /5T
HDHT 77X N (ARA) KFHNTIZEL LN ERAL N E o7z,

eV T, DHA KAFHI72 AsaAR ORGEZALEZ TR T-, AT A= I A
TV H A BT 13C 1555k L 72 A2aAR % kR4 ZRiEE AL D rHDL (2 H
R LT, TH-13C HMQC A7 MV ZEHIE L, ZOFER, AP ek

\ZAFE(ET % M48, M98, M106, M193 ® NMR > 7 F/Li, 7 3= MEA
RETITAEIEL TWD Z ERbhoTz, ZOZ b, 7= MEA
IREE AoaAR OHMIANGEIRIZEL D a2 >R A —3 a3 > ORI OFHERIREEIZ B
5T LRS-, &5, M106 27 F /L7 DHA
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. 3. M106 v 7w
DISEIRIEEAL.,

JEAF{E T & bl LT DHA fef6 F T IH 5L 019C Jyfiy [ Inthe absence of DiA |

‘ In the presence of DHA ‘

WCEREs 7 FLTRY ., 20 M106 ¥ 7 /Lo DHA open " s open A
B e R - L) U
ZDOZ D, DHA 137 2= MESIREE AsaAR D g
ML TR AE S % TR AR O Ae i e 0 B b e s o 2

LESH5Z LIk > T, AAR O 7 FfEEEEE2 K4, BEREL TN D,
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Glabramycin B R UEZHEDER L HBERTE

Synthesis and structural revision of Glabramycin B and analog

RRRFAER BPEGHPHRE TAERLPER FRIEFHRE
WARFE. A R, EAFR

(B ) Glabramycin B 1X % ¥ Neosartorya glabra DR N L HBE S N=HR Y 7¥F R TH 5, KMLEW
TUVRY =L Z LRI ESA BB ET DRI V—= WX ORISR, O EREF IR
fRIATH D, EINHALFEIT OV T H-NMR 123 5 f5 A 5K X 0 5455 H 72 M ST AL B 25208 S h
TWAHDHTH YD ZDFEMIZOWTIIRE I N TR, BAITERILEWE DRI M T —X2 Dl
BEZ L0 FRIBAEE &3 1 LN EF AN e D Glabramycin B O & &2 I FICHEE L7z, AHEEMREE
DERIZ L % Glabramycin B O RN KL FOREZ B & L THFEZ BRI LT,

(i - R NUBRBZAWEETICR VRN HAEERE FeXx oo 27 L2 HPEHFEEE L,
N R ONARRIRA 2 T v F ik, ~7 a7 7 bk, 7 a X0y 7Y U RIS AW THEERE 2 A
T A DOEREITo T2, AR LIZALAH D NMR A2 MVIZREHO LD L BW—8E/R LT, £
7o MARMEFORRE Th o 72 20 L0 BMERS, B I TV b P a2 6T 2 ZBRM b a ) b Rk
DHIFEIZTEREIT 720, ZTHEHD NMR ALY MVEREHO LD L KRE Bipo Tz, LLEDRE
B LY. RERMOEOSIELIT, Box ORBLIAALEMOLDOTH S & i LW,

0

dianion oTBS lactonization O o cross S A A
Q\\CozEt alkylation X _ o~ OTES i o coupling| 9 OH

> u | A SN0
‘\OT BS (o) 0
o
° o

prepared by our proposed stereo
yee(lsgtggjtducglon structure of Glabramycin B
0€.C.

(identical to natural product)

(0]
0— XA o
A0
%.‘\\\\

20-epi-Glabramycin B

tricyclic core of originally

reported structure o Glabramycin B
(These are not identical to natural product.) |_(originally reported structure) |

1. Glabramycin B & OEZIR O G AL (HBERE)

[1] K. Ishigami, M. Yamamoto, H.-Watanabe, Tetrahedron Letters, 2015, 56, 6290—-6293.
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Co-Si EMF T & H —xv FEERIZHEITS
DIRA—YJSRAREEAEIYHR
Cluster glass behaviors and memory effect in Co-Si co-substituted
rare-earth iron garnet thin films

IR2RPRE - NA AT UO=7Y VI /BRRIEEN - HARRE
WIR shif. AE Hth, BE =M. B R, BE C

PR, B ORNEFEDRVAE Ot (A 2R LAY b= Z5ER ST

5, ST —=x% v b (RIG) HMEWF VU T EREFT D Z

EIND AR PERELE LT OIS

SN TWD, — 7, s X RIG O—E8 % FERGME TR MER B M2 A9 5 I0HB CEflT 52 L T,
AEUEINE T VH LR AETTARNL—va B8 ALE (VT AKX —) A7 T2 (SG) 121
HLTWD[L], SG IHMEEIZBWTAEY VN T U X AZHRELIREZ LY, AU R EMFENDIE

JE - 1655 - S OINGIT R D RSN R BB R A v 2 L 3 Fn
LTS, ZDET NRITMHREREEMICK T D=2 —1 DR
KIS OFBMER R S TE Y . SG ORERIFH AW A v
R— VR L - TEKAICHE T 5 2 & ThbRe 2 Bl L 7-
FEERTOEIAZEHE L TWVD, T E TIZ LuFesxCoSixOrn
(LFCS) IZoWTZDHAEFIRBI RN F T A AR L 72
RUIHRBIG 2 mE L T 5[2].
AHFFETITHL D E 2 5 LFCS # B (x=0,0.1,0.5) Z/VLA
L——HEFEE (PLD E) Ik - CTERLL | (K& o & — 3[Rk
fifi « BT FEHSQUID)NIZ L » T T 2 & — 275 ZFHDAF
EEHMEIZT D L & BICBBIEICKTT 2 ATV R E2TH -,
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FHEICHREZR I AT 2R L, Z DJEEBUGE k=4T6 [Te 4 (10giof)
~0.01 N HIRIRIKICIBNT Y 7 AX —7 7 AMOFEE R LT
W5 (K1), 7=, 180K (<Te) IZBWNWTm—Y » JULE %
i U7t SRS ORMEREAFH LIS R, —=— v 7RI
BOWTHMERBLZ LR R o (K 1b), ZiUuIAE > 7Z
ANZHEHA 72 A€ VR BLLTZ LRI T & 5,
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5 [+ 5 H}Yﬁ? w‘:nizz ./,}{
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1. LuFesCoo5SiosO1. MRIZE T 5 (a)
ARyt OIRE A, (b) 180K (2=
— U TR EMN Y AT VIR

HEE ABTEO IR IHRIITE S [ERPLEITHSPHLET LY hu=7 ] BIU0H) H A
iR 0 THFEHLRERR S (ASEIRLRTERR) | OB G TE TS T,

[1] H. Yamahara et al. J. Appl. Phys. 118 063905 (2015)
[2] M. Adachi et al. Appl. Phys. Express, 8 043002 (2015)
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BRI 7/ BREEREBFORREG LE Y
Thermal stability and magnetic property of a layered cyanide-bridged
metal assembly

HERAWRIEFERKEBHRE
PRB= - DY RSID— BEREA - KiE—

U7 AUEIE RAERERIL, AR L R D ERBERA A WIS AREENL e KA A S D
LT EITHY ., AR EZ R o ToRME IR A LT 5 Z L Vv TH D, HHIEETIX, TN ETIZ
JNIRE T DRNERS T 1 N AREZ R TRIER 2 E RS LT D, ARETIE, mOmEWEE R
JEAR ST BG4 R AR R (A Cs4Co''[WY(CN)g]Cls (CSCoW) D i ds & OMIRIC 381F 5 f bbb . AUy
PEIZOW TS T 5,

JER T 7 BERE R A B AERE(R CsCoW X, A7 & v = “% s i ) °\ op f = \‘h t\
T T AT W LT b Coo WY(CN) AT i C°';V I~ «C\,m rx Ao S0
LSV T B ARIRICD > < DS E 5 2 21T ool o E‘f@c?“;fi\.“

L. B L LTEONG, ALAYO BRI 90 . ‘t;h?{. LYAY & Y

KB LA KIZEBWTLETH D, Hikdh X #iis
fRHT LD . EH LRIV T b RO kg E %
BALTZERHLNI o7 (K1), BE&BA A 0%
T TG STz 2 kot v — MM

{Co"[MoV(CN)g]Cls}* Z#TERk L, bt v AT
F o BRICEEIADETHEEL W, $5281C
FOBIREEEZ WD Z ERB LN oTo, o, K
AV T DA HWTERAEIIE LD . 25 KEATIZR W T
BORIEPERRRE 2 on L, ARG EIAINC & 0 RO )
BIRRETE~ZAL T D A Z BEVER B 2 v 4 2 LS B
IR o Tn, A ZREEOERIRIT, 2 kT — NN T
REPERRFE L 2 0 . Z OF@RENE > — M EVWIC R
REPERIIZELSN T D & 5 el R BRF 2 TRk L. MRS

(2 K SOREEMEAR D O SRR iR 95 2 L ITH Sk ,
FHEEZLND, X 1. 473 K IZEIF 5 CsCoW Dt dbiE

(a) b #7517, (b) a #il 7 1A]

[1] S. Ohkoshi, K. Imoto, Y. Tsunobuchi, S. Takano, H. Tokoro, Nature Chemistry, 3, 564 (2011).
[2] S. Ohkoshi, K. Nakagawa, K. Tomono, K. Imoto, Y. Tsunobuchi, H. Tokoro, J. Am. Chem. Soc., 132, 6620 (2010).
[3] K. Nakabayashi, S. Chorazy, D. Takahashi, T. Kinoshita, B. Sieklucka, S. Ohkoshi, Cryst. Growth Des., 14, 6093 (2014).
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P-33 Room-temperature local ferromagnetism and its nanoscale domain

growth in the ferromagnetic semiconductor Gei.xFex
Yuki K. Wakabayashi,* Shoya Sakamoto,? Keisuke Ishigami,? Yukio Takahashi,? Yukiharu Takeda,?
Yuji Saitoh,® Hiroshi Yamagami,® Atsushi Fujimori,? Masaaki Tanaka,* and Shinobu Ohya!

!Department of Electrical Engineering and Information Systems, The University of Tokyo
2Department of Physics, The University of Tokyo 3Synchrotron Radiation Research Unit, JAEA

Group-1V-based ferromagnetic semiconductor = o12

(FMS) GeixFex is expected to become efficient spin & 008_“” b oK - ]
injectors and  detectors in  group-IV-based Z T=sek — W2
semiconductor devices, because it can be epitaxially £ 0.04f pH=5T L, (A9
grown on Si and Ge substrates and the conductivitycan £ o

be controlled by boron (B) doping independently of the  _

Fe concentration x [1].  Furthermore, Tc can be & o

increased up to 210 K by annealing [2]; however, Z-go1f

detailed  microscopic  understanding  of the £_ggl

ferromagnetism is lacking. In this study, we g_ . J — 0.
investigate the local magnetic behavior of GeFe by £ 700 710 720 730

using X-ray magnetic circular dichroism (XMCD) at ... (a)'i‘;?gfd”?gx(mlj cpecta

various magnetic fields and temperatures. of the GeosasFeooss film grown at 240°C.

We have carried out XMCD measurements of the 9F
Geo.g3sFeooes films grown at 160°C (Tc = 20 K) and
240°C (Tc = 100 K) by low-temperature molecular
beam epitaxy (LT-MBE) [3]. Figure 1 (a) shows the
X-ray absorption spectroscopy (XAS) spectrum [u*, i,
and (u* + w)/2] at the Fe L2 (~721 eV) and L3 (~708 eV)
absorption edges in the Geo.gssFeooss film grown at
240°C measured at 5.6 K with a magnetic field uy,H of
5 T applied perpendicular to the film surface. The

I T
— 56K ® 56K
50K 4 50K
100K v 100K
- — 150K <« 150K
| — 250K » 250K |/
— 300K --- Fitting |/

o

mspin + Mo, (HB/Fe)
|

N
T T
)
=)
=
IS)
o
)
S
1

main peak at around 708 eV is assigned to Fe?* states in -4 -2 0 2 A
GeFe, which means that almost all the doped-Fe atoms HoHes (T)
are in the 2+ state. Figure 1 (b) shows the XMCD (= Fig. 2.  : Effective magnetic-field Hef

u* - 1) spectra at the Fe L2 and L3 absorption edges in  dependence of the XMCD intensity at 707.66
the same sample measured at 5.6 K with p,H = 0.1, 1, ren\ga‘;‘;rrggeﬁfﬁ;ﬁfg'::‘)tffn;g;‘;tgrr;’:"“ 'ili'th§4t(c))tacl
3,and5T. Figure 2 shows the effective magnetic-field magnetization M (= M + Mow) obtained by
Herr dependence of the XMCD intensity at 707.66 €V, tne xMcCD sum rules is also plotted by filled
which corresponds to the negative peak of XMCD in  red symbols.
Fig. 1 (b), in the Geo.ossFeo.oss film grown at 240°C at
various temperatures. Here, the total magnetization M [= spin magnetic moment (Mspin) +
orbital magnetic moment (mor)] obtained by using the XMCD sum rules is also plotted by filled
red symbols, and p,Hesf is obtained by subtracting the demagnetization from u,H. The fitted
curves using the linear-Hefr plus Langevin functions, corresponding to the paramagnetic and
superparamagnetic components, respectively, are also shown in these figures (dashed black
curves). As shown in a blow-up near zero magnetic field in the insets, one can see a clear
hysteresis below Tc (= 100 K). In Fig. 2, the theoretical curves (dashed black curves) are well
fitted to the experimental data above Tc. This means that local ferromagnetic domains, which
exist at room temperature, expand with decreasing temperature, followed by the ferromagnetic
transition of the entire system at Tc.
Acknowledgement  This work was partly supported by Grants-in-Aid for Scientific Research
including Specially Promoted Research and Project for Developing Innovation Systems of MEXT.
References [1] Y. Ban, Y. Wakabayashi et al., AIP Advances 4, 097108 (2014).

[2] Y. K. Wakabayashi et al., Phys. Rev. B, 90, 205209 (2014).

[3] Y. K. Wakabayashi et al., J. Appl. Phys. 116, 173906 (2014).
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P-34 HfREVYORA—/N\—idHMHEETT 2 BBER
FeNb A9 47/ €EBEFEDESE

BRERMRAFMEFER KB EE
HEAR, KEiRE—

(5] UFRETIE, BEA AL DTV ETRESNTZZ R Y T — 7GR, SRS T /48
fEeBEEIARIZ I W OEMBIGORBN IR e S hk % Zob8RetE 4 #E L T&72[1,2], FFIT. Fe'' & [NbY(CN)g]
ERAB DTSR T, K Fel' AV 7 v 24— "—BlGUT IS O EEBIG 2 Mt LT b[2], K
W22 Cld, Fel' & [NDY(CN)s]. HHEBINL 70D 4- 2 F LY DU 72 DR & T Icamk L, 2 Bz v
V7 a AF— =BGk LUOSEHR RN A R Lo Tl 53],

[5EBR] 11X FeCl,y, 7 AL EUVER, 4-AFVE Y U DIREGKIAIR & . Ka[Nb(CN)KIEIK DT & 0 48
AR L LTz, WMERHIIEoTE ST, Bk X BREHT(XRD), 846 TR A~ 2k /WU V-vis)Fs K VIR
He /i & L THWEHWBEEE - FFHSQUID)IZ L W 1T 572,

[FEHR L E2] THESH LD 1 1Z[F"@- A F LY DU NLINDY(CN)G]2H0 & W I #iTdh -7, XRD
/X8 — O Rietveld fi#AT 2> O dm S 3R 7 da Fddd, #7E#uLa=13.912 A, b=26300A, c=31.663
ATHU, F'IZ4ATFNALEV VDO NIRRT 42L 7 7O NJFEF 2 OWENL LTZ 6 BN TH - 7=(X
1o WALRDOIBFEMRANEDRIE DOFEE, 300 K TO T fEIE 7.73 K cm® mol™! TH ¥ Fell(Fm A 72, $=2) 2
DL NS =IR)DFHEMEE —E LT\ e, IBEAZIKTT5E, T EIZ 100K HEIC7T b—%2FHT 5
2 BEPE DRI 2o L72(K 2a), UV-vis A7 RV OIRERIFIEICB W T, mElE & 612 Fell's © d-d
ERIURBE SN E—7 BNBNTZ LD, T EOBIE Fl(F A B, S =2)1 5 Fell((K A £, S =0)
SNDAE T B AF—N—BREDH T ENREINT, 100 K TOpmT fE 4.17 K cm® mol™ 1, Fe'' D43
2 Fellls(RA B2, S=0) & 7 o o REDME & B A LTV 72(IK 2), i T LA BT D R R D
FE T o7, TIARIR T 532 nm O Y2 R 2 & BRBAL B L, a2 8L L 72 (4 2b),
e LA DO BEEAREERE IR E X 14 K. (Rf7713 2300 Oe TH o7z, 1B D IRMESRG D A 1 = X 1,
Fe'l 28 Nb™(S =1/2) & 3 WRITHIIZZEME Lo ASRICE W T, AR LI Fel(@mA B Y, S=2)& NbYV(S =12)D
OB AIERIZL Y | 3 RICHRBERFRTF DR LTc e B2 Hild,

(a) )]

Fe'(HS)-NbV-Fe!(HS)

8 < 20000,
g Fel(HS)-NbV
'E, 6 §15000—
E . ©
;4 [ / Fe'(LS)-NbVv-Fel(HS) = 10000
2
e ©
32 % 5000
[=)]
5 Fel(LS)-NbV- Fel(LS) Z ) Fel(LS)-NbV
0 50 100 150 200 250 300 0 5 10 15 20 25
Temperature / K Temperature / K
1 S5 1 Ofs SIS, 2 $ER 1 DALY 7 B A4 — =B8R E X OB S:.

[1] S. Ohkoshi, H. Tokoro, Accounts Chem. Res., 45, 1749 (2012). [2] S. Ohkoshi, K. Imoto, Y. Tsunobuchi, S.
Takano, H. Tokoro, Nature Chemistry 3, 564 (2011). [3] K. Imoto, S. Ohkoshi,, Chem. Lett. in press.
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BAEMNDF X ) TIEACLLBEEEFHFIZE TS 2RI
FYUTDREVHMBEDER
Modulation of the Spin Polarization of Tunneling Carriers in a
Ferromagnetic Quantum Well by Injecting Carriers from a
Semiconductor

THZRHEH E[LRIFER HP - KIPR=E
BR %, % Bf, MAFXETE, B J#H KX 2

WA RS (MTS) O o 3 VBRI (TMR) Fid, SR RIAEED {/GeL100N
KB 2 & BRI AR L. (585 v U T 0 E v R A A E U x-
MEERTEW TMR R THIB L OB SN TS, AHE T, K1 Annealed

(R LT MTJ B2 BT, TR ORES + ) 7O AL fHE S ‘-
REFO D TFEELRET D, ZOMIE T FEOBMBMERITRTIFIC Ge:B 50nm Annealed
moTHY, Fv ) TIREHELLEASKS, BEETEFATE, R " 4
BFHFFOREFOTRVF— E 1L E = (hk,,)*/2m, + (hk,)*/2m, p*Ge substrate -
LREND, b, BRTFHFCEERRTALS WK, k), 1

PR, m, IETOBERTHS, ORI 7y pemp KL RBEECHNT MTJS Off
NG, FICHBHEATCIERK 2 0L 510, A%y kpay L AURIEG RHEED 2 (d=2),

YRR LTWDHN, Tz LU B TIIEEOY TN RE AR
ETDD, TovTFAE LA T AEUBNRIEL TS, BT = : |: :
WIREET TR, 7= JPETF e U TIRED U3 RISHEIT { ------- f% ------- i”E
DI, EHIKITAE & LTINS 27 = 3k, 28T Down spin/t T / ‘
Bo o THBAMO L =LY MCRY U TEEATHIEATE  Upspini” [/ | k),
ML, 7= I LD A E U RRRO . TMR Ho b B3 #i4% O T

k _(Semiconductor) k - (metal)

S5, F

P E OB A AT 5 7. Fe (20 nm) / MgO (2 nm) / Fe (4nm) / MgO X 2- SBAER IR HO

(2 nm) / Ge:B (50 nm) / p+Ge(001) 4> B> 72 5 ZBHEE & 4y T b o 7 P

—EIZRVRRE L, MTJ Z#8YE L7, SO & E a4 oor1l ' ; ; v : s
at 295K

(RHEED) X7 /v Z ¥ ¥ Vi EE/RT A K —27 "%

—UBETORICBNTHELRE, fEoT, ¥+ U 7oRks £ %0 20%‘

Rofoab—Ly hedy U TEARTRETHDEEZDN  $ go00l f lg #

%, FITIHWTEESZEN Fel110] HicEmML, /4 7 2 lo

EE% 10mV & LTHIEEZ{T-72 L 25, 34.6%D TMR 7345 0008 560 & 500 1000

St (M3), 4 HO%ETIE TMR Lo Fe BFEHKTE Magnetic Field (Oe)

PE. AT ARAEPEIC SN T b HET 5, 3. ®IEL MTJ Tz TMR %)
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B A EIE DRGSR 757 1% D HE AR R )
Mechanical control of magnetic easy axis in perpendicularly
magnetized films deposited on a flexible substrate
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Observation of tunneling magnetoresistance in trilayer structures
composed of group-1V ferromagnetic semiconductor GeFe,,
MgO, and Fe
REKXE XERIFAMRHEIRIZFER B - KEPIRE
A &, B BF. B B, # T, &% £—. HP EHA, XX 2

Group-IV ferromagnetic semiconductor (FMS),Ges; (GeFe) is one of the most promising materials
for efficient spin injectors and detectors for Si and Ge because it can be grown epitaxially on Si and Ge
substrates by low-temperature molecular-beam epitaxy (LT-MBE), and its conductivity can be widely
controlled by B doping [1-4]. For these applications, it is particularly important to prove the presence of
spin-polarized carriers in GeFe. In this study, we have successfully observed tunneling magnetoresistance
(TMR) in epitaxially grown Fe/MgO/GeFe. This is the first observation of TMR using group-1V FMS.

We grew Fe/MgO/GgysdenosdGe:B (B: 4x10" cmi®) on a pGe (001) substrate by MBE. The
thickness () of the MgO barrier was changed from 3 nm to 9 nm by moving the main shutter in front of the
sample surface during the growth. Single-crystal diffraction patterns were observed by reflection high
energy electron diffraction during the growth of all the layers. Figure 1 shows the transmission electron
microscopy (TEM) lattice image of the trilayer structure. The MgO and Fe layers are epitaxially grown on
GeFe (X = 6.5%).

After the growth, an Al film was deposited as an electrode, and square-shaped mesa diodes were
fabricated by photolithograpy and Ar-ion etching. Figure 2 showsl ttependence of the resistance-area
product RA). TheRA increases exponentially with This indicates that the MgO layer works as a tunnel
barrier. The barrier height at 3.5 K is estimated to be 35 meV using the Wentzel-Kramers—Brillouin (WKB)
approximation. For this estimation, we assumed the electron rest mass in the MgO layer. Figure 3 shows
the TMR curves observed in the tunnel junction with 3 nm. Jumps of the resistancedaf mT in the
major loops (red and blue curves) correspond to the change of the magnetization direction of the Fe layer.
In the minor loop (green curve), the anti-paralleled magnetization configuration is stelbteCatThis is a
typical feature of TMR.
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Adsorbate-induced quantum Hall system probed by scanning

tunneling spectroscopy combined with transport measurements
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Spin-dependent tunneling in Lao.s7Sro.33sMnOsz-based
magnetic tunnel junctions with an LaMnQOg barrier

Department of Electrical Engineering and Information Systems, The University of Tokyo,
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan
°Tatsuya Matou, Kento Takeshima, Masaaki Tanaka, and Shinobu Ohya

The perovskite manganite Lao.s7Sro.33sMnO3z (LSMO) has
been widely studied for future spintronic applications
because of its half-metallicity and high Curie temperature up
to ~370 K. In fact, a large tunneling magnetoresistance
(TMR) up to 1900% has been reported in LSMO/ SrTiO3
(STO)/ LSMO heterostructures at 4 K [1]. However, it is
known that magnetic dead layers are formed at the
interfaces between LSMO and STO and that they strongly
deteriorate TMR at higher temperatures. The origin of the
dead layers is still unknown. In this study, for
understanding the properties of the dead layers, we used
A-type antiferromagnet LaMnOs (LMO) as a tunneling
barrier for LSMO, as an alternative to the paramagnetic STO
barrier. In LSMO/ LMO/ LSMO trilayer structures, we can
expect that the exchange bias induced by the LMO  layer
influences the magnetic properties of the interfaces. Thus,
investigation of spin-dependent tunneling in LSMO/ LMO/
LSMO heterostructures will give us a new clue to
understanding the origin of the dead layers at the interfaces.
However, there has been no report of successful detection of
TMR in LSMO/ LMO/ LSMO heterostructures [2, 3].

Using a shuttered growth technique of molecular beam
epitaxy (MBE), we grew heterostructures composed of
LSMO (12 nm)/ LMO (5 nm)/ LSMO (19 nm) on
TiOz-terminated Nb-doped (0.05 wt%) STO(001) substrates
at 730°C in an oxygen background pressure p = 2X10* Pa
with an ozone concentration of 14%. Figs. 1 and 2 show the
tunnel resistance, as a function of a magnetic field applied
in plane along the [100] direction, obtained for the as-grown
sample and for the sample annealed at 730°C with p = 2X
10 Pa in our MBE chamber for 1 hour, respectively. The
sign of the magnetoresistance (MR) (i.e. the sign of the
jumps of the resistance) was changed from negative to
positive by the annealing. Such a negative MR as shown in
Fig. 1 has not been reported in TMR devices using LSMO
as both top and bottom electrodes. This result suggests that
the spin polarization of one of the LSMO electrodes was
inverted by the annealing or that the observed MR is
attributed to tunneling anisotropic magnetoresistance.
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Fig. 1 Tunnel resistance as a

function of the magnetic field applied in
plane along the [100] direction for the as-
grown sample at 3.6 K. Here, Vg is the
bias voltage applied to the sample.
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Fig. 2 Tunnel resistance as a function

of the magnetic field applied in plane along
the [100] direction for the annealed sample
at 3.6 K.
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Carrier doping to anatase TaON by soft chemical Li insertion
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Topological Hall effect in ferromagnetic Ru-oxide heterostructures
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Electric field control of magnetism in cobalt film
with electric double layer
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Superconducting Transition Edge Sensor
for High Resolution Gamma-ray Spectroscopy
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Appropriate Gloves for Handling Liquid Nitrogen
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54 TH 0.1 KIiZhirzZe\, Ko TAERE LEKED S OEOF SN E, DF D, BERTFIRVARY —k— Y THIRTE 5,
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FSAhozy bh? —EBELH—0 TSCPEE—
Dry or Wet? TSCP activities of Cryogenic Research Center

DIERE S — BALEHEEF, D F XFEFMBA, 3) F FEMLHNA, 4 BERBEE -
MBS AR
SEB—E". FE K2, EL B

VA, AN 7 AOFFIAEENRE CEIC T = 4 K OMMRIEERSE 2 LB TX 5/ UL R 5B
GM M7 &, Wb D THHEE) OB RNEHICEATWD, KiRE X —0 X 5 7e~U 7 AFER{L
Rk 2372 < . RIS Y T AN E U CRAICHHE T R — OB ECRb, IFFEHE ik, mEdgo
BARZY » MIKEW, UL, BEOBEEENDIEFICRE L, ZORGREANF AT FT L%
Y2 Tu Yz s k (TSCP) w5 A KFOBAICHITT D Z LIXEAMGEH I T\, i
ERERBE~OARTTET T, MHEOSE ., EEOMRSFEH (R 100 T4 —4%—) Ll EOBEXE
DD LN D I BIA I 2 BRAYICHE L TV DaFEE 2 < 7,

Z T, B, A v o SR TR v Z =0 BRI U A DOHHR &2 T TV SRR
#EZ A (NMR 3H7%5E) . B (PPMS*, MPMS*72 & OILAMIERIERRE) . C GREERIZEA ¥ — b,
HEER A, HRGHE R E D7 TA4F A%y 8, D (Hfg7n—2 74 FAZ Yy ) O4DDH
TAY =T, IO EGHBICE SR S AEOMMEENELHREERE L, BEMATA L T
WL (F1), Thblbnikoic, ~Vv2oiEb ) 1 7 A (REHEAIGR) 23, TSCP,
BENTNOETHEEIICA Y v bR KRE L Fx /XA RRTHER] 800 17 kKWh ITWHiEE, 2 &ML
LOHERIZI ST 5,

*) Quantum Design #1:D FEkpHE,

F 1. ~U U NRERGEERE & OV 2B S OMERE O g,

1) =2 3
A2 A B D =
BB 38 41 48 28 155
TR B 112 | 94 | 33 2 -
BEAANMAR |T|HE Bkwh/H xEIR - Bae | 006 | 065 | 060 | 0.14 B
(BERmEF—FA)| 13— —=5% Fm/9 60 660 | 500 | 140 | 57,000
BHE (PKkWh/F) XE6H - 75— 10 87 | 31 1.1 825
S A-Y 58 (FH/9 2,800(2,650|1,410(1,040|289,000
(JNLRE) AR | BEae FR/® 2000 1.750| 610 | 240 | 165000
RTEA (TA/F 800 | 800 | 800 | 800 |124,000

1) https:/www bruker.com/products /mr/nmr/magnets/magnets. html, 2) http://www oxford-instruments. jp/products/eryogenic-systems/cryostats-for-
spectroscopy/helium-crvo... KDIEE 3 ABHEF v /N N EFERITHAFS—1Zv FODES

66



P-46
ERt >4 —LRFAHMARENT

Introduction to Joint-use Division of Cryogenic Research Center

ERt22—. #FREAFARM
FH 3

iR o 2 — LR T, RIRFERRE - ERILEOFNERFAY—E R Z2{To TS, AR
AZ =Tk, ZOV—AOMELFIHGE, ERFIHHHOEBIZOWTRENT D[]

T H =D OB T AE, EREROZETE T R A B ORENGE R & BlE %2 VTR 5
U A 7 AFHZREE LT STV A2, L L, EIEEOSH 52EMIR LN TNWDET2H, 2
DOREEZ T NRVFRE b —EBFET 5, 2O X5 R RE ITRIREROBS 2 RIS 52 &
FIARBEFEBRHDOAR—ANRE L TWAMEFICEEZXS Z 2B E LT, B2 —aHNicH
INEAR A 2 7= SEREE GERIFIAMIEER) 28H L., FZEFICELHEL T\ D, FIFIXEEZ L 0"
T, AR 12 AR ZREOTI0 & U TR ORI B 22 A0 T 5, i ATEHEIE 2000 FI/mP/ A & 7
STEY, BR. KHE, Bk S RIS U THIRER 2 L TV 5, FaTHEE, EERA
RBUER H R IR AT TS 0T, BREICBHWGbEW & 2wy,

Flo, BIRVFIEE D, B & IS FRIARIRIERIE 217 2. 5 K 5 MUK FEB R 4 H [FF %8
e LTENICHEL T 5, RIS > T, FANCHEARFEEL RN L CGRr 252 083D 5
D, ZAHEFER T > TRV BICHE L RS T2IEA THL RIS ARETH 5, MPMS & PPMS (& %12 Quantum
Design #+E8) 2o\ Tk, 4R Z@ Ui TaEZr [ JEREIAHZEE  MPMS PPMS

e - . IRE®P (K) [2 - 400 [0.5 - 400
RIEZ(REE LTI Y | AT @HAFIE, VO [pmwm ) Jo 5 o9

H1IHBEMLTTRLAAT L2 LN TE D, MEE BaRE
DOHAEITFE LIS E & o=, BB M kT 5000 1 E;”%E
IH b5, RBEFEND | RECHIE 2T 5 fotmp |TWENS LS e (2 k L)

E BRI T2 AT TV B8, mEE . S %Eiﬁfﬁ&if)
DRI 7 %38 U T, I Tdho T b Hhof

Wi AT BT B T LM TE B L S io Ly AL IRFIRHREOE

BOT, BYTHET S L 2B60 LTS, FHAER. 2O T 2 B2 & S
FHTTOADT, 265 b BRBICHHNADENE X720,

ZOEMC, B F BRI & I TOMRREA OB 1T > TV 5, £ 0RO
TIPS T & 721> 10 mK DL F OWIMERIE % FEIT1T 2 2 8/ N7 mKGHGEATR S 27 ADBIRTH 5,
Z R VDR A E SR = v R & SR L CEEIIIT 1 mK 58 OBME T & 5% 5B KR
CAF AT D, BRETHICE, RRIIERE L THRIIC S 2= R — B 225 L=,

[1] http://www.crc.u-tokyo.ac.jp/openlab_HP/index.html, http://www.crc.u-tokyo.ac.jp/openlab_HP/index2.html
[2] dGAE 2RAC i, T8 7 BRI & v ¥ —AF9EASiii ey ) P-47.
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KPR v /A RATOEFIFEABOHFEL

A Request when using cryogens in the Hongo Campus

ERt>5— &IEHHGEM
OFFRHFR., FHEBEM., IXHR. FRAE—. RIEFER. FERE

iR o # — AP TIE, IR~ U L 0O8E - G720 b NTIRIKE R OMRIG 21T > T D,
RO RESCUAERFO MM ZAFRBICHE L TV 272 2 & T, FAERRICHSZ ENT
X, IHIZFREEN AL —RIITA D EEZXTND, £ T TRRETIE, AKX X v N ATOHE
At AR IC 22— — TRV L TV D EEFHE[L] &, BURORMES, K OZOWERICOVWTRET S,
BRI, MEEFR 2 —VF =12, Faol Lsh, E£EIGIT~OMKE - B gy - k. BINE
XEBOHMRER]C ANV T OBBICET 2 EEFHEICOW T, I~ U A —F—12iF, EEISGIT~
DR A DIE ., ZEREGREANT X0 RO {7IEA~Y 7 AHIAEXOHE S HIZ X 58RIV TE
fRLTWeE ZEZHME L, RIENY U A% 1 KTHLEL Rama R =ICMHGT 2121%, AE)
BNV AHAENEZREDD ZENRKEEETH L0, RRETIE, U ¥ —iR(LEFREBM 3D
TVWDLEDHAD—EBIZHOWTRA S ETWE &, BRBRDO T 4, 2 —HF—DH 2125 &fid ZH
fift & T % BREV LT,

b L ]

wus= 01436 (100 L)
Ere) R Eat -
3 F A 2P | m amnmary

5 e 1]
WA ==
B 1 8 EGE — v X 2 #EREH

(fe: B ¥ = v 7 WPtE v —UL)

G2 BIER Y= > 7 R 3 CEIFRICE) AR TR
+ /77— CryoDiffusion NMH)

[1] FIFH D F5] & (F&AIHR) (4> 7 A >) http://www.crc.u-tokyo.ac.jp/parts/tebiki-kanzai.pdf
[2] FIH O F5] & (RIS FHRAR) (4 7 4 ) http://www.crc.u-tokyo.ac.jp/parts/tebiki-In2yoki.pdf
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