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Do ZAUE. MEMS & Y —DEROFHIIZR & FERIC T, IREE, &AL, b, WMERE LW ootk
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[1]Kim et al., Phys. Rev. Lett. 87 215502 (2001). [2] Chan et al., Science 291, 1941 (2001)
[3] Rugar et al., Nature 430, 329 (2004). [4] Schwab et al., Nature 404, 974 (2000).
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Superconductivity in Heavily Boron-Doped Silicon Carbide

M. Kriener,' Z.A. Ren,2 1. Kato,2 T. Muranaka,2 L. Akimitsu,2 and Y. Maeno'
'Department of Physics, Grad. School of Science, Kyoto University, Kyoto 606-8502, Japan
’Dep. of Physics and Mathematics, Aoyama-Gakuin University, Kanagawa 229-8558, Japan
E-mail : mkriener@scphys.kyoto.u.ac.jp

The discoveries of superconductivity in the heavily-boron doped semiconductors,
diamond (C:B) [1] in 2004 and silicon (Si:B) [2] in 2006, have renewed the interest
in the physics of the superconducting state in doped semiconductors.

Recently, we discovered a new related diamond-structure-based —cooling 6006 40 0e 20 O 0 Oe
superconductor: heavily boron-doped SiC:B. -~ warming s =

In contrast to C:B and Si:B, which are type-II
superconductors, the “mixed” system SiC:B unexpectedly ’;
exhibits type-I superconductivity as indicated by a clear in-field &
hysteresis and a rather low critical field H.(0) ~115 Oe for T.
~1.5 K; Fig. 1 and [3].

We present the normal- and superconducting parameters -

deduced from resistivity, AC susceptibility, Hall-effect, and . . SlC:B]
specific-heat measurements and discuss possible origins of the 0.0 0.5 1.0 15
different nature of the superconductivity in SiC:B compared to T (K)

C:B and Si:B.

FIG.1: AC susceptibility of SiC:B,
which exhibits an in-field hystersis
between cooling and subsequent
warming run.

[1] E.A. Ekimov et al., Nature 428, 542 (2004).
[2] E. Bustarret et al., Nature 444, 465 (2006).
[3]Z.A. Ren et al., J. Phys. Soc. Japan 76, 103710 (2007).
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DD TND, A FANRFELASN DT 20 A MEEEFFD ACu;RusO1 (K 1) 1X Cu R {E# T D LIRS
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DFRDRE LA HE RO RIAE RS TD, ZHHDMEFRED G Ak
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BILER D72 T 2 BAREAR D 2 < 1B ARSI 8 B 448 22 [ B s
(2R U CRIFR2RE N ) 7 o BURERTH D, Fx BFTEEIT > TV D
StRuO4 13, SCERIZ U TR PR M BIRE R & FF o773 U 7 1 i
KOED IR MERD— DT D B, >
BB 5 7 4 OBEEETHEARES L 2HONY T AOHEA g 1 SeReO. 1ok B
1T & 0BG O SRERIC BE RRE RS E S Z L ng LIS E FIB THRARICH
B R TE IR STV A[12], Fea ik, COT AL pks oo P OB
NS Z O THED D 5728 SnRuOy &SROSR Z RN TIZ X DB L T 5, ¥ 1 IZRT
£ 912, SnRuOL T DA ZKE LA A IR E— 24 (FIB) W THIL % Z & T, SnRuO,
LERDESEED Z LIS LTz, HHIZZOEASFMELEO THELITI TETH D,
[1] R.Jin, Yu.Zadorozhny, Y.Liu, D.G.Schlom, Y.Mori, and Y.Maeno: Phys. Rev. B 59 (1998) 4433.
[2] C.Honerkamp and M.Sigrist: Prog. Theo. Phys. 100 (1998) 53.
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R—EIC LD v U TIREOREKRFEZK ] @I T,
Si T n B THY | 75 K ~ 200 K OIRFEFEK CTITF v U 7
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In/Si/In * Aw/Cr/Si/Cr/Au T /5A AD i - HRFL O IR R A7 %
X1 (b) \~T, EPUKIBREDOE FICHE-THML, £/2, BIGOHM G T) KXo TE ST 5 Z & 38
Wiz, ZOBBOIMI I > TREZR MRZR (K400 F%IEE) 28T 2 2 L3 TE 7, BB T,
KT SA A TEPENTIEFIZRE VMR ZIRD A T =X ALE, KA TH D2, [1]& FERO AR & 5.

)

-3

Resistance Carrier Density (m

Temperature (K)
1. (@ nSi OF ¥V 7T REOREKFE, (b)

In/Si * Aw/Cr/Si s kft (BUKIL) DIREEKTFNE,

[1] Sun, Z. G. et al, Appl. Phys. Lett. 85, 5643-5645 (2004).
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X THEPD LN L L, < OFERITEWD TRERED 0.7X
2e’/h FHIIT, “0. 7THEIE” & MEEN DR 7S BIRI S v, Z OREIR
IZOWTEWHEEROM & 72> T b, 1996 4F Thomas HIZ & -T0.7
ik & A B & OBTEMENRE S 4L[2], Cronenwett HIZ K> T 0.7
& LR R & OB R S 7z [3], iy

ABFFETIL, QPC ZIERRT HFFBEART ¥ v VOB L > TEF D o Q;*;B T
205/M BHALE T 57T =Ll 0. THE~ 2 bS /- D T & Gate Voltage (V)

[ZHE LTz, E72, 0. THEDR H D HE LRG0 RFHEFHIEIC L - 2. BEART Vv MHIEIC X - THB
T 0. T HEEMMBEE D RARDEMOREFT ¥ FABAELTEI D2 & Lz o7 (RAD

BFEBRANOR Uiz, 20O L1, 0. THEEN B IR A Uil K- T

FIEEZ SNDZERICHRT LR THL Z L 2MRERL TN D,

[1]1 B. J. van Wees et al, Phys. Rev. Lett. 60 (1988) 848. [2] K. J. Thomas et al, Phys. Rev. Lett. 77 (1996) 135.
[3] S. M. Cronenwett et al, Phys. Rev. Lett. 88 (2002) 226805.
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L7z(Fig. D, 612, TNEKZEFHAK FCHIRTAZ LICEVIE
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SiO2 /@A 3 nm & JEEDHWEENTIX, 650 °C 215 X a1
FERD FeoSiOs MAFME LTER LTS Z BRI NT-
(Fig. 2), 2T, &5H|2800°C £ THELZEZ A, WD Fe itz 522 4)E Fe (B TTT 5
TR Lz, LovL, ZREFRRFC SiO2 3 @R L)/ kiR L CWa Z & b b e
7207, Si0 JEDOEE A 5nm B LN 8 nm & B LI F ki~ b ER LREERICEHME 21T o 72D T,
YHIZZDHIZONTHHbETHRET S,

N 50 nm

Fig.1 SiOq Jg CTHiE I /-
FesO4F / Ki+
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BHESA, MERBIA, BSWERA
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E-mail:kazuaki.naoe@t1103.mbox.media.kyoto-u.ac.jp 1Tec L EREDERZ
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£ BaVSes MEEEFHRMMHE T H D18, BaV(Si4Ses ® Se “
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x in BaV(S,_,Se,),

CHRARERMASHSC LITER L,

BWALBEICESE,. SESe THEERT S ITT BaVSsx ERBKRICIHRBMMEZEZR LIz, B 1 23R
MEmBR Tc & Se BEME x(C0.03)DEBRERT ., BEHEF. RBEELBHEOBERARNHLERD
ND0<x<0.03DEHETNEBRDOEL . RUVBERREFEICETL2RHEHLATOHERERET 5.
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Ty = 6.5 K T 120° H1&E D SORBEMEIRIC 72 2, BRE S FEHI 6 LT 'Ll B0 MR JIE 21T 78 o 72 &
ARV EIR A BRI Lz, ZAKTF EOIERE Y 7T VT D0 IAE T
AR R OB EZML TE S B TE N, JBMEERAEZFHMEL7ZEZA -2 K &R
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[1717. Castaing et al. : J. Phys. Chem. Solids 33, 533 (1972).
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Fundamental characteristics of superconducting linear—type
magnetic flux pump

YoonDo Chung, Taketsune Nakamura

FHARY: Lokl R LY HS g T

E-mail : yoondo@asl. kuee. kyoto—u. ac. jp

Recently, one of the most interesting applications using the superconducting
wire is the high field magnet. Since high 7; superconducting
(HTS) coils have larger critical current densities at 4.2 K over _ DC cojls  Laminated
20 T, the technology of inserted HTS coils has been anticipated
to be an excellent solution for the achievement of higher
magnetic fields in the hybrid NMR magnet system. However,
due to the inhomogeneity of the HTS coils, a large persistent

current decay is caused. The current decay should be

compensated in order to maintain stable properties of the HTS =
coil. From this point of view, a compensation technology has been expected to be an indispensable
application in the hybrid NMR magnet systems. As a solution for the current decay in the hybrid NMR
magnet, we fabricated the linear-type magnetic flux pump (LTMFP). In this study, we discussed the
fundamentally operating characteristics of LTMFP as a superconducting power supply.
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FLiEIL. MRI O BT 2 TR 35 BT 51
W ORR MR 0)£Fa'ﬁ’\7fﬁ%nﬁf\fb‘iﬁ‘
MRI TIiZ solenoid coil 32 < % ¥ —EH 1T
gradient coil % VN CHEE 5 1 O B RE5 A Bd
BEEIERTIIER0 AN, Mot FEEIT
WZB W T B B g 1A T B 185 & il 9~ %
o~ %y hOFEDY ZBILERCTE S LERN
Y ET, FOOBMREER IR D ERTE T
N DR & &8 LT b TS ABL SRR 2
DX g E RO TIER D A,

BIREAR T — /L R &7z solenoid coil 3%
— RS b ORI T T B TWE T, AR BITEEEA Ty —/L N LT gradient
coil JFEFITEFIZIBVTHRIL T ZE M — RS AR % & DR 2 BB FIC LV koD 2 &
WP L= D T LE T,
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e S 2 ARAEIRAL. L 72 B RS 20 RE NMR 7" 2 — 7 DR %
KEP ARt Rl sowk o, AR OBREC, PR jET)ER o
CAXREFHRASH, "M I F T =T

¢ A R R FBE B A SRR B 4y A L, ‘CREST/JST
E-mail : mizuno@kuchem. kyoto—u. ac. jp

2 (TE IR RRE NMR OIEF IRV Z2 5t iR 5720, NMR 5
SO RTH D EEW R A GBE L, =IOk & dl s T &
DHHAIR T AT I (eryo—coil MAS) ZBHFS L7z, X 1 IZEAERE O Wi
Bl Rd, RISV T, Wb = A WREE 12 K 2@ L7,
Fow AV 20 Ko BUBHEES  coil:300K coil:20.5K
IR TICB T S E KSR e sample:300K sample:300K
H-NMR A7 MV EERST D2 &
B L (K 2), AkiE. KRS
IRENE FIcB 1 2 @ E s E A%
BRET L7’ & | R 22 PERE O Bl

T T T T T 1 T T T T 1
40 20 0 -20 -40 40 20 0 -20 -40

{b&XY | FEAME (& < I Offset/kHz Offset/kHz
&) ~omH - EHEEDIT, M 2:aA4 VOB ELEA LT

1H MAS %<2 kLoD HG, 1 A EE oW
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Potassium Y RNV T RFIC LB ~A 7 o BE—XFRHE
H—<B—T 7% ¥R
WHEM a, R a Hm— b, BHEDP, AHEEZ . EAILIE A SHF —a I HERA e,

TR e SlF 2B £ ARIFHT by RORAESE £ IR RERE B, IR L RIUKI e,
FRHZM P, MmN A, FIRTEE o ARG 8

AR FER PR B, P R AHRIEM BRI v 2 — . S KIRE SRR KT L0,
ARV —P— CRESRFEBIERM TER A # —, IR RSB, R LA SRR R
E-mail : ikeda@scphys. kyoto—u. ac. jp

FRLAT 7 A 0%, RO AERIZ B TRFE BRSSP 23
BSOS TWEZ e Z@AT H-OICEAINTRFTHY
FRHICFHOY — 7~ 2 —DHIMEMTh 5, FilHkoT 7 v
FUEBHT D HEE LT, AR CIIBRIRICHHAI L~ 1 2
2 E RS AT, T VA R A Y IR L,
GEHOL T2 U RNV RIS 0 it 5, KR ERE5 , aay
VE—REOFHERBICB N, A=~ F =T 7 A RRTHEEELER L, T ORI
Bz B L T7 XA FEREZIT-> TV D, KT, 1ERAWTWEZ R JEFIZRDY | K Y R
JiA & W CTEREBS OB L, ~ A 7 a2 BRE L <RINT 2 8- 7@ R % Eo
72 KU RV T A DY 2 XNV TG E T 7 A AR~ REBEOBIR 2@ ET 5,
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KIBEYENZERFER L X —D T Y =2 —L
HH R, SRS . FEREE
SRS AREWE R 2 —
E-mail : sawada@scphys.kyoto-u.ac.jp

Rk 20 423 A 21 HICIERIEMER2EE o 24— LM B 2 —)
BRI TERL L. 9 200m* D2 U — 2 b— AR )RR I &
DREIND, ZHICLD ., sUERF L LTI TREER 22 A
& LicT /A = ZADOMELZRIT 2 Z LR AREIC D, 20
7 U= = LTI LM & o 7 =B KOBESENER 20 & T D BRER ORF>7 ) A = R
IR DIEE 2B LTS G T 23 TH D, L, BATHHEELS Tk, SkiERE
ARETWLIF /A 2 2 FEMICY — FLTWLIZ
EFATIERNDOT, 207 VU — 2 b— L& KFOHMER
FOMFME E LTERNT 222 AME L. 7 U —2 b
— MBI DT ) A = A RO FE AR &R D
AR TEEE DI FE A D~ K TR REZ L TWD
FEDOEEE, ;) A RN T A Y — R T ¢ v 74
TEHBEIT>TNDLEZATHS.
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~Y U AR REREHR S X T L
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SR AREWE R e 2 —
E-mail : toshikaz@scphys. kyoto—u. ac. jp
IR E R A e o 7 — TG T 2 IRIEA~ Y 7 A, 0P8 =E TRk
L7e~U U AT AZEIL LT D IR UL L TRIEL TWD, ~U 7 AE
i T A THY RV HLIERTHD L FPNT
W5, B 100 %% BHAF L CHICIEE X D
Wa—P—lZROEND, HF7E=TXIL Lf:jJX
X, A OEIERKD T ANy ZIHED D,
BEHAR T TR X —ICk LD, WK
10 AN RAET DEMUHAK D~ Y &7 LI - 2%
HAR S 7 OEEDRPL - X T A B2 —HE L CHEMR
Bt DU AT L MEL, BRI ME T, X
I WEHNOEELNTL 2T —F2EPEHRL

TWAHEE TH D, > AT LOE & FHAfRIC D .
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