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Al L7z k 87 — 7V ORI RAT [3] R8RSR AT & V¥ — ik (Superconducting Magnetic
Energy Storage: SMES) 24 VOkEI2FI L F L7z 4], $712 SMES H 2 4 VokEFCld. B&IEH T
VT R LNHED Il LA 2 M3 L, NEDO 7u ¥ =27 b (4E) OB HEICMERT S
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[6]o
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[1] T. Okazaki et al, Renewable Energy, vol. 83, no. 3 (2015)
332, [2] T. Nakamura, et al, Supercond. Sci. Technol, 13 (11)
(2000) 1521, [3] T. Nakamura, et al, J. Mat. Process. Technol.,
161 (1-2) (2005) 22, [4] K. Shikimachi et al, IEEE Trans.
Appl. Supercond.,, 19 (3) (2009) 2012, [5] Y. Kimura, et al,
IEEE Trans. Appl. Supercond., 26 (4) (2016) 4202104, [6] S.
Yokoyama et al, IEEE Trans. Appl. Supercond., 27 (4) (2017)
4400604 [7] G. Morita et al, Supercond. Sci. Technol, 19 (6) N
(2006) 473, [8] A wIE | ISR, 82 (7) (2013) 579, [9] K. _ = st \

Kajikawa et al, Cryogenics, 52 (11) (2012) 615 1 20 kW & HTS-ISM D4 EE
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LimBER Y AT LinEE GIEARE)
http://www-lab23.kuee.kyoto-u.ac.jp/
[EREEAZBEBAROFERIRICE (T 2RV A

M4 SiCy GaN 787 —F N ZAH L SN IR ), BEHEWRNAIEK R EHIR & izl 28 2 Twv
%o SiTNA AR TERZEEI G SN TB Y., K VP, BiE. K24 v F v ZHOFN
AZAPTWMENE L) > TETVSL, SREXPHBF 2 23U E LT, SiFEAkE SiC IZHE X
25 Z L CEEWER IO KIE 2 SRR/ N ER S, IR TR TIME L TWwb, &R
igEETid, E5ICZFDEERIEA, SIC R GaN /N T —F N4 ZDOMREZ R THI E B3R
R LTV b, 728 2 XS T =T N, ATIREE LW 10 MHz 2B 2 2 EBEAA v F ¥ 7350
bIb, ZOEBICHIT 2 MAZHEMNT S,

AR B O BRI DR B — M1 100 kHz FEETH ). 10 MHz MLEIC 22 L BROMEE Y I 2
L=y a vy TIRIMIBTET, Y Ialb—2a VEREZHBET H2LEDND 5, ARRETIET A AW
FIZYHERY, SICvyay bF—F A4+ —F (SBD) 2 MOSFET ®OF /)54 AEF) ¥ 7% {fo>CT& 7,
FEBHE 74 v T4 VT L THEONARBIETIVERLZY, TN, AWKV EFY) ¥ 7 %247
) ETEEERERTL TN, A2 BT B2 ENTE S, F270A AEEICHET B85 4 —
T TR ENTWAEZD, A4 v F U ZTHEZHIRL TWDLTNA ANRNTG A =7 B HREL LN TE,
EEWETEDT 720D T N, ARG E L CORERIFENT A — RNy 75520 TED, /20 b
T YA EDZEFETFIZONTH BREFIRTORL L2 ET VLT 2LENRDH D, PEARET 72T
THLAMBEETOEDVEDICHZ LT T LENDH L, BB - IZBIFLHFEA V575 VR
DOBY LMD EETH S, NS ZHRRMICHARTWL ZE T, 728 21EF 1 12RT X 912 SiC SBD
OFE P REEZFE (10 MHz, 200 Vpp) 1CxTEAAL v F v ZfER%E, MY I 2L —3a vtk
DRSELCHHT A LRI L2 [1]. 72 2121 SiC MOSFET & SiC SBD % M 72 51 [al %
B AAAL v F 7 WHE G MHz) 2/5RT 2 MY I 2L —2a VICK D FEREREERBELILH
BT LI ENTE, ZHTPBEERT N, ZETFVOBRBEARZ T TR, SHETOBYRET) ~
FIZEBHETAHLREN,

INLOMEEFERT HICH20 . BIESEZTOMETIER L, Me 2o omIes & ikt kil
TWh, 72 213, FNAL ZAETFIMERICH 2o T ERYFIERL TV ELEYRH L, EBEOG
FAZH 7z o TIHEME R IERIE H R 2 Sl IORAT 2 080D ). 7V O] 2 5ok 2 IERIE 7 2
ROEEL)PANDVBLETH S, AL v Fr 7RILOFEHIZE S v, BIEEOFERTICL S ¥
FUre, MEY RN Y — > TORE /4 XA ERMEE LD, INHIE~ A 7 i TEIEEE
T THD, bT v R EORBMEARMECIIIR IV % $I8 3 5 72 O BRI IRO TRPLETH
Bo MAFFESR L2 1ZD 0 e85, KA ST —FNA 2 % 72 B2 B ml # o JREUZ K L T 27l
BB ETHE LB, ZOBRAEZML LX) LA TV,

(1] arHH 2, BEES, 5EEL, ERFESEeEAE, &SIk, 4012, 2017453 A 15 H.
[2] T. Okuda et al,, 4th IEEE Workshop on Wide Bandgap Power Devices and Applications, Arkansas,
pp.101-104, 2016.
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[$BMEDOVTILF 7« V7 XAET IV E BV EBESIFEORDE&KEEOFAE

HEE—F I LTy 7T v F—HEPTESINLLE, T—F ORI EIGREE Lo T aHH
Ty E=F IV ON L FEM ORI O BEEEIE L Cnwb, $4abb, T—7 0GR
FECHEZ koD 20 12 X 0 SEAEHIIND 2 BEMIIE I X 0 S-S L, 20 2 L HE— & MRk % ]
HTHERNE LS TWD, €2 Ty SREM BRI AW EDSHED N TS, LaL,
INETIEHEEOEN 2 EF VLT EDHFEE L T d o 2720, $REONY MVEESE OISR
itk % RBT 5720103 REFHIIT— 7 2 EL T,

ARIFFERE TlE, SR OIS 2T — 7 25 Z OS2 WEIC X S FIC T 2 WHnE
FME T E LTHEAMEET V] 2R L TE 2, ATER. MEMBEOTFIVLE AV F—K
IMEIZEEDWTB Y | BLEfE 2 A3 5 KR (R, PR, MR % L) 2 f ¥ —
DETHICERT A EDPWRETH 5, L7z > T BMABEIALVF—0BEE2METLZEI12ED,
B IS ) AR AR IS T T B2 T 5 2 LN TE D,

BEMAIS I X NS 2RI 27D Y AETH 5. ZUE. BRI PBRELEOMEE D
725 Ly ISHEIG N BEX AR T 5 2 05, ISHHROY v =¥ FRERDHINT 5 720 & %
ZoNb, Lzho T, BMIIC ARSI RIT T B Z I ANVT—ICRBT 5 L L HIc, e
BENEI E oy FgREEBTERE L v, 22T EEIRBICBY 2R ErbE Y = v s
WROBERBEZMEN L., CNZ2EESUXE T IVIHAAL S L1 X D SIS 2 WTHEIC L7z [2)
X1 (a) (ZKOKFITENEMIS I Z F L 72BR12 4 U A X AT ORI T 5o KIS IZ AL
LICK K %5720, BALDIS ) & 57 2 M OBEXABML T b, K1 (b) & 40MPa LIS
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WTHREFVTHEINS, T ATERRZ MV TICBUT 2 BN RHAEES X ORER
HOFHIZOEI LT 5 [3le 58 AW EELREOMET =7 0o ¥ v = v FEER G &2 Pl $
LEM BRI L, UMY I 2L -2 L LTEMELTAIEZHIEL TV S,

SCHK [1] S. Tto, et.al. J. Appl. Phys., 117, 17D126, 2015. [2] i, b, BHE~ 7271 v 7 A&,
MAG-16-083, 2016. [3] S. Ito, et.al, IEEE Trans. Magn., 52, 2002604, 2016.

E = B L 4 T T T T T T T
L ' - 4 K 'E‘ " OMPa(simulated) - .
. | D S m . 35 - OMPa(measured)  * M
Ol W N B K W . 3}  -40MPa(simulated v A
T Is1. 51 B+ v s i o -40MPa(measured)
~45MP £ /
] 4 * { 2 BE g 25 =1
* 3 I . i I
[ RS I K o el g 2r ‘;
) Ll ’ ’ =185 *
s 1 LG e -39MPy 5 . (R‘ A
L N i qs 1 1 -30Mi%p = ar i )!(.K’* . ]
- lf - . - 1.:.-‘: — i‘ 0.5 - 4 f \‘ﬂ-\}ﬁ(x*i»‘% il
g = : - ‘ -33MPh CREERETT | 1 | 1
[} y D Rl R s 05
- | - =111 0 02 04 06 08 1 12 14 16
~30MPh
(a) - f v - i Oano (b) B {T)

1 £EWMRETINVICELZEFHERR : () BEEWHOFHOEAR. (b) EISH (OMPa) BFEE
WA (-40Mpa) ENfREFD#KIE
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ERREE T E
http://sk.kuee.kyoto-u.ac.jp
[EEBEERFT IAILYIREDL S ODAREFRIER]

B L ROF OB BEEIAET ST I~y (THz) HBIEINFE TIZ 1 mW 282 5 EHN %08
2RO BEAEEPEONTVWERAT L, YA 7 0B HBOLICF Y ) TOF A F 37 2% FH
L&) e LTHEROGEHED LR S B SN, LED O X ) IR TFRIREFHT 2546
WKWHZOZANLVF—Z 10 7V E Y I TOMREICHNE T 20T, MIKIESLETH L2505 TY, BIZE
KO ANEETHE Y a7y YEATIE Ry a7y YHRICE) ERELE 2RI ERICE
g 2 EDPMRETH L2 THRLE, BIREX v v 712X ) ENEHRIRESRE S DT, kot
BTwabt—L Y M BEBHBEFPHESNS ZEPMAEINTE T L7 2007 4F 12 & il fz 88
BizSroCaCu2Os+a (Bi2212) 2 B DA~ D THz 2300 TBI S - B0k b, HEaT
HY DD 0324 THz L) AW EFEEEHPA, &K 06 mW &\ ) BWBETRIEE L v ) B - 72
FHEPBEE CICIE I N TV E T, ZHANOEBBEORIZ. ZROEEY a7V YV EATHES
N7zY a7y 75 A<REDPEMT S LICX o TAEERREGHE SN~ 7 a2 BRI 72
STIRBIMG S EH OB EHAETAILICI-TAELEY, 2O L, BIRBEETF SV
B OBEHEEORENC ZIEFER IO OSN TV E Ry F T U FFOTENIBHTEL L) T & ER
LCwEd, v/ 7 ufcit, Ny F7 72 THEEZ RS S-S, ATLHZE L OBERHE
BHlEL =7 — el shTweE 3, MREEREIE. REELOBELZESOMAMA 0 EFhTBY,
RIEIANR R L7227 ML oZmbpMBEZ T Ed. fhebid, 2y F7 7 B % S
RRERT T~V BRI HAT 2 2 22X, RO
FINVY BRI ERESELIENTEE L

B, 28y F7 7 F A SEIC L Cka L 72 S
(B3R T T~V RO A & OB B X R KO MR
WEOLEMTORPBREFEO T - 2R LT3, AV
BIXIEHEOMAZR>72EEZLTBY, L LDIEHE
DO & AOEGOMFEDOILA, 77+ D QEICE LT
REOHBRZR - THE, MREIBE IS E STy
T3, iR LB, BHWBRET 7~V G ILEMO
FTFTREREBEZILCZLEELILNTELDT, M
LI N, T ALEBIHEAF L E T 28y F7 v 7 F kst
2 O BEEEART SN FE 3% SIBEET 7V Yk
BT, 7y 7T ESPEREZ G T A2 IR 5D T,
FURIZEE DN A T A GMARAEE D & W D€ — =,
OWVTIX IR ICE T2 MR 22 2 DS TEE T, 1
WD T T~V Pk, IFHKI 2 R B AR [ 0 5 i A5 %2
M5 b eHTE 2 A GHEMTTA. A r—1 »
FWWRRE D) Yy 7% (ILBERO) 734 ZATIE &

Intensity (a.u)

210 150

WHREEIE SN TWEEATL, AFZETHE S 180
9W%Fw7H%&%ﬁ%ﬁ@%?Awyéﬁ%ﬁkmﬁ H: (F) MR RS 5588 mEG
TIREDOMETH Y Wi {RET 7~ SR oA D FINIVYKBX Y BEDTH, (T)
Flo—oOWroZEilhDET, RAFEBEEDOBEZTOY b,
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EFYEIXEE BHEFIZYSE (BEWMRE)
http://cmp.kuee.kyoto-u.ac.jp
B EMAE> bOZ Y A5EIB D]

BFPFOBELIEE BN EMEAWEE (A Y] ZREBICHET25H2 A bu=s &
O E ., BT N%2WD OBBIIMNT A ADFINA AL RZEFVEDSE < BN THAM 23563 L
TAERHICRE L CE MRS H T, AEYONEIRio72. HEVIIR--EBETFOHRILE [AE
Vi) ENFNE T, A VRIEEREIIR 2V RAESINT, HLHEERNS LHEL T T, I,
WEPOBETOWMEE & A Y EOMEEHTH S [AYE VHEH B ITRESNLHRICE -
TRE YT YT ARFANIML S EITRRLE T, A VAR E SN BB ORELY [ A Y VL
El EIFETA, CORIIEIMEHEICRESEBILLET (WEHF /A= b3 rsuy), £
DYy, Ay =2 ZZFM L2734 ZBFICIE, ZOF N, Z#E LM ORSE - RS EE
ERDET, ACYTNAL ZIBWTLEL 2 2 BBIEFICOA ¥ VRO - (it oEF ALY V)
HOHE, @R ¥ Y HOBH, DA E Y HOBARNDIEAD 3DTT, ZNENRD SN LEENIRARY,
BIZOEQIRAE YIHENERZAEVWL D LEWH O, —RICIES MBI R 5T, @
WHWAY VIEHMENRD O NAHEHE LTIE. AY VHEMEERICE > CTHELZ 2T - BT3B
ELTHIETEXS720TY, BEHIANZIAE Ve A VO EICERL, A—VaReEpTs 2L
PO ZOREE LAY Uk — VRS LI E T,

FADOWIRETIZALWICTER I NS KB TR % RFILOQOBERMME & LTHZEL TWwE 3,
LaAlO3 (LAO) & SrTiO3 (STO) 3L ICEAbWitixA T2, eNH2EETH L. TORMPHED
ZWRICHHITH B2 OM L RB B (RERE (ZRITETR 2DEG) & 4252 &pHEEnTwE T,
COMBHIAE Y Fr =7 2128V T EE@OBERE DR
WCTHEEINTBY, A VIR wE IR TETL
2o L L. SREBREE T Tldfio BiF2 A ¥ ik itk & (a) $:xaﬁm&t%¥

FIZ%DAE VIHMEZHETLH I & 242 O TH S 202 ZEURUELS HEH
LE L7 K (a) ®&9IC LAO/STO K2k (2 L7

Y UEA) MR E IERMEAR (R R EEZheh (

TERL £9, MRt oRboEEg 2 fH L7z A Y SR

YHAERE [AE YR €2 7| %vT LAO/STO Fifi N T €O ——-

WA Ve AL 3, LAO/STO RNz it %
A Y VST AR BRI D WEALAAR, FREHEA Y vk —
VIR X TRENE LCHAENET (K (b)), & ®) :
RGO F ). MBI 2 ¥ 1% JERE I % T
TIEELTWET (RE V%), £72, BEHOKE S - @:Exp. |
BTS2 C L TAL VIR EROLH I LATE, L | Fit
OTHHT2 ECHa R ESOAC VIHEEZHT A2 L = Veym |
D) F L7ze YOG R H 722 A K
BREZ M LGT 2720 Th < BIEMICBIIZ2AE Y br=
7 AN E O LA T3, BIEIZZDORWAY V1L
HEORBEOMMR, ZRIETRTHRFSNE 2L Vi .

STO

BE uv)

1
1
EHEEHOTERICL Z2ERE2FIH LAY Vo éO L 6 1 ﬁ
filf 2 Hig L7-ige 2 DT 37,
ZZ3H - Ryo Ohshima et al, “Strong evidence for d-electron
spin transport at room temperature at a LaAlO3/SrTiOs (@) RAECEXREROHEMBEE. (b)
interface” Nature Materials 16, 609-614 (2017). HAIChBEEN, SHEPHEZDOMEIT X
ECRVETE&MHEEFOLELTWVS,

S\ EREEIS (mT)
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EFREIEHEE XUMHAYMIESET (I LHEE)
http://www.optomater.kuee.kyoto-u.ac.jp
[FIRRERBE CORAFZTFERICAIT ZHFTERLEAD InGaN EFIEEDIER

AW 184K GaN OZERFFIE X 34 eV (JEEK 365 nm AHY), InN DZF1iZ 06eV Cum) TH5HZ
E B, ZNS O InGaN 1, TN~ TR TONXT N, ZAMEE LTHIfF s Tw b, Tl
TR HRFEACHITTO InGaN R LED R L =¥ ¥ A F— F2siilR &, E5I1ICHEBLED #FH L
B LED ICX 2B OB S Z PR HICHED SN T WD, 72720, 20X hEMi R tET
W35 N5 PRI RI~ R BRI R S, MRS R T v v v (PR 365 nm ~ 2 um)
ZENP LU - TVE EEFVEVIRIICH 5. ZORKDERIE, GaN & InN DI ERDENTH 5,
CNOHMEHIVWT RO ATRRT VY 74 MEEZRTD, TORTFAEGEIZ 1% I A, €D
g, B2 X, GaN 2~X— 2 & L7z GaN/InGaN/GaN @ X 9 % ¥ EiiE (&S v
T, B TH A InGaN ICKELRENRAELTWDE, TNEHENRETERL THNUTERL ko
7ol & T AR AT AE L CIERE AL E LTE 22BN TS, FICRERS L%
HIEL T In MR Z T EEPM KT A0 0BERERLT L, BEEMET T 5,

AWFZE T, e EHERREHEBE COEME InGaN BXEETOFEHREZ HIB L, I LK
ScMgAlO4 EA® InGaN OFE# 2L L TW5D  (Appl. Phys. Exp. 7, 091001) o = DFEA OBERE X % [X] 1
R, ZofEE® (0001) THiE. InGaN & [ UARKFMEZEE-TEBY, LA b, BT EH e In
HE 17% © InGaN & —H T 52 R TH S, L72D55 Ty Ino1rGaossN/InyGarxN/Ing17GaossN (x
> 0.17) ® X 912 Ing17GagssN Z#X— A & L7zm T H & OEREETH D InGarN B OE
PRI T A IR,

FAEOHIT ZnO A &2 F\V B 3E S MR 25 2 SN TWw 525, L8k s Zn0 ORMTO
BOSIZE D, miE s sk 2585 2 L 3B TlE R v, WU LB TH 5 ScMgAlO, MK
BV TH RO RIS DB SN D > 72720, FFIX. ROV 7 7 4 7HEMN E L FHED LED % i
TEL. FetE2 e L 7zs A OMEREM ORIV ETH > 7205 H2I1TRT LH 12, H LED Ok
PEWCHEI L. L2abiid a7 7 4 73 E LED L&D ETH o720 S OKHEIE. Appl. Phys. Exp.
8, 062101 (23 ik X . Spotlight Fw3CIZEIE N7,

H & 3 % Ino17GaossN/InGarN/Ing17GaogsN (x> 0.17) 12OV TH Mg 2D TE Y, Mk oER
&R X AFSAF ORI 24T > TW b FERO—F L L THINEHME DI EARGENEZ K 3 1R
T WIfEE D12 SCMgALOg ZEM 1T AR IELIRE DB e WERAHERE C X 720 4121 W TREHN &
Hb¥, ET2HDLTFTETDH S, L ERRT ScMgAlO FEM F D 2L AR T % T-HE 75 2 B
T AWML 2017 SFOELY P EARER SR ICHGE SN D 2 EANICDIFER 2L T 5,

=HaRm) 107_
| ScAIMgO,(0001) 2 106:
. cl3 , @ o . 0 9, '
0®80 B 105 Far oL
»pSQ @ ¢ N M v
¢ 09®eeo A 10% HI7AT k] 1
e © ® ¢ R z5r ©\@ 3
a 1 3l , ) N T
0 500 600 700
IIMag ﬁi’é;‘&ﬁ (nm)
Lo . 2 ScAIMgO4 EIZ 3 ERTONXBERENEE DRI
. HELEE Ri&FEH. V771 7EREELE
1 ScAIMgOs Dk EHIE, LED, NBUFBREFFEENTS,
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X - EFEBEIZHEWERE 44— F/70€XZHM[ F/ 7O XA ITEHH
http://pesec.t.kyoto-u.ac.jp/nanoprocess_eng/index.html
[V AZ—A4F L E—-LBEREIXOICHAAE]

7 FAY —A K V¥ — L& PR EOE R RIS T 5 & SR D RIEE & N TR B LR
ORISR TH L EPMEINTET LA, 7T AY =4 F U OBARIICEHRT B0
FOBEFEZ D W TG TEI RIS K AR ED S, HET LT TAY — A4 F Y ROHERINT:
FRFKR NS - BEIREBICR L 2 EPRESINTHE T2, ZOMLER - BEKEIZBWTIE, 7
FAY ="K B0, FREHORFOME) T ANV F—25EAq L, F2HEHEN EAT5729
LS DREPFREINE T, 7 TRAF—DAERICEIHCONE TNV IT Y HATIE R, 7 ) —
WRT M EEITAT—MEE LTHWDE, BT AEMEE L2 T AY — 4 F v OERTEE
W2 TE2212M2 T ALERRREST LT EI2ED, BRIy yRPERHTELI LRG> T
WE g (1]

AT, BkVOBLETMHELZZ 7 A5 — A % ¥ SEREKIICHEZES HB8, MO RI01H 52 LAt
b E Lz SOXEGNTHE, 7 TAY — A4 v EEMEEKIE OWEROLRMIRE, 7 I8 —
DIREE, RO BT AERIEONL WY ENTTDOT, ZOZVFAF—AfF E—2
FREEDARZ PV WETHTDOICARZ v A= —ZRFELELAZEL. M7 VI Yo 5
AY—AF Y E— LA EGORMIIFLIZBED, 7 FAY A4 F Y E—AFRENRART PVERLE
T [4]o AEINEBEE 9 kV. WMIINEETE 6 kV OGS OMEM T, Lok E 430 nm o7 v T
YHRDY =7 T 5 L CRARIANDOHEERIZ Y 7 A5 — A & Y SEImIC % 5 2 & &2 FEERIIC
MBZ DT L 2 M2ICARORBRICT VT Y2 5 A7 — A4 F Y E— L% SiO DEMHEIZ
WS 5 E, SIOFFAEDOE—7 Bl S E L7 4]

CORRICT TR — A4 F YV E—LFRENDARZ MV aRIETHI LX), 7 FRF—fF L
BRI DO IERE DO A G IEMAMFONL 2 EDBWRFINETOT, 77 A5 —AF Y E—-LIZL B
REWINL - EFOERTIREDOF v I 4 Y =5 7R, FUREH G ~OISHIZD 72535 [ HENE
NhrbLEZOLNTET,

[1] H. Ryuto, Applied Physics Express 2, 016504 (2009).
[2] C. L. Cleveland, U. Landman, Science 257, 355 (1992).
[3] H. Ryuto, F. Musumeci, A. Sakata, M. Takeuchi, G. H. Takaoka, Rev. Sci. Instrum. 86, 023106 (2015).
[4] F. Musumeci. H. Ryuto, A. Sakata, M. Takeuchi, G. H. Takaoka, Journal of Luminescence 172, 224 (2016).

0.7 T T
Ar cluster on Fe Ar cluster on SiO,
06 |- . B V=6kV ] 08| *—eo
osl /\ o V=0kv | [
g 04} ’g oer
g / £
oA ] £
> 03F > 04l e
z e o g N
2 o2} ‘e o g ™
- / = \ L] ; = L
" e _w m ® m e § ®
oL~ N W e .
0.0 _..- L L L 0.0 a 1 1 1
300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)
K1 ZINILIF7RE—A4F 2 E—LEHICHE K2 7ZINILIFRE—14F2E—L% SiO2
FHUEED, 77 X8—14F 2 E—LFEE ICEBHLUEBO. 77 X4—4F2E—-LA
BEANY MV, FHISHEEE 9 kV. MAE BHERFEZNRYT ML,

(EINREBE 6 kV DIZEDRIEEERT .
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¥ EFEIZHEWRE L 24— 7/N1 A& SEEFHHEIE (EHARE)
http://pesec.t.kyoto-u.ac.jp/ematerial/index.html
[SABMTFRY D a ikl

PEARORERE R L V) & BB EZ AL VT Y AZETEL DL T ERDIEERL L
TWwb, EH (BEH) b GaAs % GaN O EA L TE 7225 WMELTWAREMID b X A4 ¥
TF VAR To TOLRHOLERREVE VW) EETH > 720 THIFDE Z ISP & DV T, HT
LROMEDOENAMBIIMBEL SNTWE, ZELRS, BERIEILALDEEILHEL XDOTHESHIC
OB LTy HIOREMTIRAT 5720 TH b, 200, &5 S L2382 HBRE
HEE PP TR ADBLEE 55, THESIHMTIONTVWEIETHD,

— 75,2000 4EED S BRI DER D FEBAR L W U X ) IHEET 2 2 e Wb o TETe A VT —% v
FC [ELHESE (ZnO)) LT 2 L. THWH] [k TR Lo 22T 525 bihvb
MZE 5> TO ZnO EHFEROLERTH S, ZOPEAROKETHEEL 2o 7-DXBHEOZEILT, B
Frx TR T 2 FHAATORENLEE SNze 2OEZ I, HEROPERKRICBITL2E 2% K
HREEDLLDTHD, Lhb e, ALY HERIHE LM EEN 222 208055, 22 THEE
NIZDOBIANTRI Y a VEICL ) BHEEREPEREZRELL ) LI EZTH D, Zn0 &\ 9 FEk
FRELEIETLHE, Zn OFERIIKBHRTOHD RV, B8R 5KIIBVWBRILFHITHE720TH 5,
7o 72 LRSI R AEDMR W 220, ERICEEHRAFMLTI A b GEH) RicLTohzdsyyTH
ATHET 5 (MBH), O DFEFIZMBEN AT LWAS, WROKRZDOEE O DFERICL RSB, H
WA EREI AR THRET TRV L., R E VR W/ DBEEO N AN fH CTHh 5,

COBMERETLE, LT EFoTVWIIEZITLHEMA, [ZALGMHELFETT N, AMEZ
5 & RYEEPESNLEDON] E VD) T ETHo72A nm LRV TOREE DR % @S0 K E
ZYCICFREL V. F M2 AT > T 2 A& FLOSFIA &, 2 OHEbi 2 v TEE 7 ) &7 &
(Gaz03) ZHE L., vt VIt (01 mQ-cm?) EEWHHETE G311 V) 28> ay bF—nN) 7%
AF—=FERELT?. TOFEEZHPL T b,

bivbiud, O % v T EEAREZ 1E U, SiO2 R AlOs 5% HZ2% v 5b 2 & % iR
TELIELERLIZe SNETHOPERBIZY A -V 2521 VEVIHBEZRLTWS Y, -
% OFALYARIETTRE R Z E D FEIFELTE 7 ZOHEMIZ. L LT LED XS TRt OKEC
MWD& LTHELTELN, Rl TEFXFE
RTHRZTHIET, HALWD X 5 BB DAL O E A

=2k (5B)
WETE 5 L9120, #al&H FLOSFIA Tl Au % Cu /
5 LRIBREAD B A ROBBIE LT 5 e F 72, / -3 umiE

REMITOWTIE, MBS E DG B FNZ N O 5ER .

B G TAOR. SO, BORTRRL, LR, Bk, PRSI
EHITR, FBEKREE) IZBWTZOFLIZRKWIZEN L
TV, HHDOENNITEZZ N, 5% LV EESE i -
TOIBHIZOLAEZERHETIRETH S, °§ IPARS
1) R. Jinno ftt, Appl. Phys. Express 9, 071101 (2016). = ZnCly+H,0
2) M. Oda ft, Appl. Phys. Express 9, 021101 (2016). \
3) T . Uchida fl8, Appl. Phys. Express 7, 021303 (2014). /- \71<
4) Btk FLOSFIA, 7L A 1) — A, 2017. 4. 24. BERIREF

LB E
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HEEAT « 7HRBE SBAT 1 79H (BBEHARE)
http://nlp.ist.i.kyoto-u.ac.jp/
[ERBROERLEICAF T -Z22—F)bxy NT—2 %AV 7-1HHER]

AR X 2 BAEE (AHESHEWICME D 55l RO VbW 2 BEWEIEROBZE D RE I <.
BIZFTOEMICHBEINZEEDNTVET, TNF TNV —NVRXR=ZFR, 7Fa I =123k #
N (FTHBIR=ZAFE) . WEHRR L CoFEPRESN, 204 FICE=2—-F WAy VT—T %
FIAL7z=2— I VW EIER (Neural Machine Translation, NMT) 23%3; L. 4 Cldftiz Kz LAl
HEFHEE 2R L T T 9, 2016 4E 11 H @ Google BIFRDOHEALD NMT 12X 2dDTH Y, oz
ENHHENZZFOHLERYICEN L BVE T,

BAGWEZEE TILLLRT 2> & AR — A FHERZ U MR OB 2 61 T 972% FEFEE 21X
NMT OFFERF D AT LTI > TV E T NMT KX L 4MF Ty a—% —(encoder) . 77~ ¥ =3
v BE#E (attention mechanism). 72— % — (decoder) ® 3 DD/ X—Y T I TWET (K1),

Iya—%—TIZTF&HELDHFEB (distributed representation) &MEN 5, HEOEKE
FTEEINDBERITD D % B ERMERY PVITEMT L5274 7 (embedding) #17\WE 3, &K
WCKHEZLHED S (forward) &EKEDS (backward) 1 DT DMHICEEARATITE, B E72E3HEA

DHFEXZE L7272 PVEBEAEYVHLES, CORMEZERTLIOBI LY b =2 —F V% b
7 —2 (Recurrent Neural Network: RNN) T3,

TTvya . T a—- FENEANLERICHHAT 573 — 5 —ONEIREL HIBAM RS L

T ROHFEZRBTHBIEHITREANHFEZHEE L T, 1 BRI 5 T ICKHEEOEH
R (=77 rvarv) PEHEIN, FHIREEIHVERIZLL 3. ANLOZKHEDHIHEI O
TTFrya vRICEIDEAMEAEELZETIAYTF A IS ML (context vector) xR, Z
NE7Fa—F—I1ZELET,

72— =31 2ORNN THiR SN THBY, I TFFAIRY PV E 1OHEHICHD L2 ZE
LCROHFEZHIL 3, FOCUILEDS Ekliﬁfoiﬁéh\i*%%?%%%%<mﬁ>ﬁ
WMDINLEFRPET LTS, RNNOHHIZHWEHEOEY A XL CRITONXZ VT, Th
NV 7 h= v 7 A (softmax function) (2 & 1) A= IEiﬂﬂﬁé‘h OMEROBVHIESH &R
T3, DEANMT &Ko T, 8 (Ay M7 —2OEAOHFE) X, FRI— 12 E2HNTH
XAIE LS FIREND L) ICEAZMERINCEDH L T3 100 5 CHBEOR T — 8 2 4KI12xf LT 10
FIAEEE AR ) E L2179 2 THEHIXTIFPOR L 9,

DX HITNMT TEERMD AN L L wmr DU DI T4 TRY PV EOEFIETEH S
NTBY, FBIROMBIEIEMEEFRTERINTVE T, EFVHRIEIEFICY Y TV THBR T RD
F L2 FIIROBEOMIUINEE, b LIEAMREE 2o TLEVE Lz, F22 T TORMNRNTE
DEINCANLHEEWRZ L ZETHRTLZOTIERL, ANLE R STFRCELEHED SMEICIED
g7z, BRSNLwEsRe 2 M EHMRENLESPHTETCLIVET, XS5ICNMT Tiddkz
Bttt A A& iz, BB CEA AFAORRIZECE VI BRI DD 3, ThOHOMELY
RIS B ENEHOPETT,

ARIFZEE TR L7 NMT ¥ A 7 A IZEBI 2
P EIAREEME Y — 2 > 3 v 7 TH 5B WAT2016 |2 mput  Hik72 BIR Tk % #WE T2 <EO0S>
BOTBIMY AT A by TORTHEE % ZK L
FL220ED. 72KV ATFAIZ]STICX B HY
HHBMERER L e Y 27 MgBwT, g e
BHEHEAT OO B AR~ OB Oy vy i H‘_""“"_*““_'

LCEALLENTVET (2. X5ICKFHH attenton (@ =57*

e R Z TR > THB Y. HARERMEH Saooder MM
DOIROTRELTHONMT OIFH Z#E L Tw
9,

outpu we  propose a novel translationmethod <EOS>
(73 1) http://lotus.kuee kyoto-u.acjp/WAT/ o ~ i
(Y3 2) https://jipstijst.go.jp/jazh_zhja_mt/ 1 Za—Z)VEmEIR OB

embedding

L AL
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BIEVATLIREE T4 2IEESH (FHHAERE)
http://www.dco.cce.i.kyoto-u.ac.jp/
[E5tHR7TO— N> NBEREED X7 LICEET 2%

WS, #ED T ER 2T AL 2, EFEER A —VIREBOA L ST, V=¥ VA b
J—F Y —EARHMI T Y, V=YX IV — AR - SR — Y AR L, (EREEHRE OB
AL LB, LVEEEEBLI) TV AL A0S L EEY—EANERSATVWE T, T2,
INFTTORICAE NDBREOARLSLT, “B/" &4 & —% v MR L. Hi7zMliiEalE %2179
IoT (Internet of Things) % &\ 7z RILOEMRF — XA WFFSNTwE T, LA L., HEfE
fE AT BE 2 DR BOEIRICIZIR Y 258 B 720, S 4 R B OIS EEPEE 2 MEIC R D F
T BUE, B4 MARBEMAES X724 (4G) & LTLTE R WIMAX2 7 &0 & E B 8@ 12 #E 0X KAs
HEATHETH, BB L —FERIZID 2 5 72D 24 2 Hff i 25 8¢9, £ 2 CTHl
18, 2020 SEROEHLE HF L 72k R OBEEE S 2 7 4, Wb %5 5 IMUEBEEE Y 27 24 (56)
O ZEFFE D EREICIEE > T E 3,

COMZEBNZEIN S B FE 2. UIFRETIE 56 EBICE T AM%EL LT, ML 7a— NV K
BENLEE > AT A FE 5 - e XM, EEBEHEEAS A T2 MR 7T v b7+ —
LEAE, AR ILFEE S B MIMO {268k, A~ — b IoT ME#LEE 2 A7 4 ¢ Wi-SUN 7 &% Hul 2
G ZHEDOTHWE T, IS VHF 2 Hw/BIL 70— KNy FBEEE S A7 4, A< —1F 10T
HERELE > A7 2 Wi-SUN ICBI L ClE— i AL 2SR S T 97 MFZEE Tkl LGt o A e
53, WIFERR % FERICHERARICHEE L, BNIMERERZ @ URHli L. Zo#E % F 7200 LGS
T4 =Ny 7 EE5H A5 A IVTHIERELZITV. BEETCIC—BMTIEETE L AMERLZIT> T
9, 72, TELRUTLL DR ZHAEESEL72D12. WHEIF. BBEEOMERE 7Y 227 b
ZHOME L. ZOBRE R ENIMEELFAREICDIREL TV E T,

WEEDRBICESD [ HRBEEN AT HMPL
SRR T BHB TSy kD4 —AEE

[L3(2-10km)[CE1T S
FO0—F/C P {EETR

HATGED —HIRB A2 5 ZFE L7 [REEIILA D720 OB 12X > TEMBL TV E T,
FHREICH T BESHRTO— NN FBEREREY A7 LICET 2HRRERBER

vy IRILF-ER (FEHHEICH T BWi-SUNEERBO—H )

él" a a*—-—b
v—yv»
999%

—77:— % if f4-> e |
358 - Eﬁhx: ‘J' Flren<ion] 27, R
' Eﬁ BHER27— _SUNSRIRIIC & -
iyt B @ iﬁmzwzz:‘?bl et shaaResmt

MARRFFED — MBI B ER IR ZER S AL 7 2 775 2 (ImPACT) [H&EV A7 2T 2B vy 77— 7F v b7+ — 4]

XD, R IRESHE A B L C RSN IRIS L LTEBL TV E T,
AMREICHTBAY— MEFEM2M > 257 LICET 2HERERBE

26



20179

BEVATLIFEE BEAXT179H (FEMREE)
http://www.imc.cce.i.kyoto-u.ac.jp/
[T —EN—Z2ERERIERBERAY AT LICE T 28E0H ) FBICL 2 ERALXEEH AR

AR B IROME 2 BT 5720, BAEY AT A (—RAEE) (280 4 ToOREHEEE o
WS Y AT AN RA S B RIS S Tw b, IR ERIRTIE. ZRADH & E—KH)
MBI THEZ G52 20w E ), ZRAEFEOBEZ LT 288 GiES mﬁﬁ)%mﬁﬁmﬁ&k
BB Z T A -00M4 &2k ETHLEND S, H&& LHZEB T 2HME LT, 7—%
N— 2RI S AT 2D 5. H O LHETY TIZBIT 2 FEFO— K AR 2 L L.
JEMBIL A 2R L, 7 — &«—zwﬁéO#ﬂﬂm/xrAiﬂﬁ%%h BRI etk & 7 —
I R=Z M Ebe, fEE2Fo TEMT 5. L L. 72 & ZFWEBEH &I ZRFIH Y A7
LAPEHEINTWAGETH-TH, ERLED LR LI ;b@% Wmﬁé@&h% WO il

— KB IRNTEHE 52 5580H 5. TORD, 7= X— 2 O JHPEICH &0F % #YCE 5
TELEDBD L,

FaZ, A EOBE DS —KRAHE @ T2 5 2 O ZRF B R D RERIE
Iy OEV"C FIBBCEE RS, RO ERILEEE. & g T %QEH—?@%EEEETEE
hif@%&%&lﬁkgﬁﬂm%@@hﬁf%%tcﬁw

WCHEFT 5 HRN2RE L2 (1] —#Ic, @5 L
CRRET 1T L. —RFIHHIC wfﬁw$&#%¢¢é%
BMPET T 5. LA Ly @A B AE £ b s 36 B Dk
Foa PRI RE 72 908 F CalfE a5k S, JRPEE o 1E R RN
FEET S5, AIETIE, THIBETLEIC, TG
HhEBERE»SHED ) FBHEH TR THEZ LSS
2 W REME O m IR A A L, AR S L CRIRE T
TLFEERET 5. OHOREBILHSEME LT, —KF)
HEOFMIBEEIEHEESREIN TV LT 5, OO
SO o TR BILHI L. —RAHFE B W TR
WTERH o7z &, —KAHF R THORERR 2 T—%
N= 22T %o T—=FR=ZATIIINF TOBEEEL

T & 7 — B o0 45 2 T & e Lo~ i 5 1 EEZRIERR O ES
bo =N FNUHNOEHOMEZTHETIEEWE SNV
fIT 2 SOTNUFEF—5 by MIFLEHH YR . g 1L e o]

Tw:UZA%ﬁmL MWT AR S5 ﬁﬂmﬁh
St ZCTIRHEEBERE T 5, O @52 Ik wH
2: LCEIMT % T¥:lAIO B ko TN Cl s &5 1k s
FHEHT LI L CBRBEICHESIEFIRAERET S k&<$
&“E%f%ﬁﬁTéo
B2 12 F IR 2B E LSO Y I 2 g
L— /B/$ﬁﬁ%%TTo%$ﬁﬁi%%ﬁT T

IEPEIETE (km?2)

= A4
7=
w
o

%7‘55%? 5% .UxTG j'i) j—Z)lEﬁ'f Jhﬂﬁijﬁfa%ﬁl (ﬁﬁ ]./710 .0 1 2 3 4 s 6 7 8
(% 3wk) [1] A. Yamada, T. Nishio, M. Morikura, and K. FoseLmw® (%)
Yamamoto, “Machine learning-based primary exclusive 2 YIal—Ya MR

region update for database-driven spectrum sharing,” Proc.

IEEE VTC Spring Workshop on Connecting All Things for Enabling Smart Cities, Sydney, Australia,
June 4 2017.

(R AWFZEILRBEE O [BEEFRILKRO -0 OWFEEIE ] O 27 FERMEE LRk L7z 8%
T By 3815 H8 e w A H & F2BL9 2 Hil A SRR RN 12 B4 2 e f e ] o—Bre LCHEMEL 72,

27



No.38

/ZTAF*EHHHH .'-fl'-ﬁ Eﬁql—'fﬁ-ﬁﬁ (*ﬁ\\m:ﬁﬁ%i)
http://www.bme.sys.i.kyoto-u.ac.jp/
[[BERER - r7OATYEC T

L0 % BMHEMES BEHY AT AZV—7TI&, HEREERE2RE L2V Ea—F91 V7
K%?éﬁ%%ﬁbfwa Iv¥a—FETar, BWEE ANLHER 2 EoFERFNTFEEE
FEZIGH L, FRICIHHEERT R iEH 2 B TR RE 20 5 b & AMKNs R O B R e 2 58K, 5 %
Hio#sk, witoEELFE5]| T 5EREMOBNINE HIFL T, KFTIE, PSRN0 Z
B%Ltﬁ&@ DEMANT 5.

BT BT BIEEYRIEE  OBERHCB W TERENLEATHO—OTH 5. [Hitkit ol
A7 & TR IRE ] 0 A O 72 D WV IR 72 B A5 O[] 5, i P ) O BUR DS BEANT R T % 5%, AR
FLooHhsNHETHPT Ry FTAICBWTIE, BEEHRYBROERIZ L > THBT 32—k
BeflildsrZ b LyTaRwn, 72, PRSI ORI 3 2 R AR 2 & o Fili
PEIC & D BEEEARITRE I LS 5. i B 2 i T RE O B R ES A & O IEfE 2 M2 D 72012, #8
FWEHN, A CT (Computed Tomography), Open MRI (Magnetic Resonance Imaging) 7% & OFfi %4
DEHADSHEA SN TE 7205, FERA XA =T Y 7RGV FHTRZRIER SN L7213 TR L, @Bino
FHENCRE S FATIRER, R - BERTOAHOMIMASTREEE > T 5,

AEFFEClx, BEREAOME CT / MRI Hf§h SAh I g SN AL Tl L, WK E
éﬂé%%W%®%%ﬁﬁ®Emﬁﬁﬁ%ﬁ%ﬁﬁ%®§%%ﬁ%$E@%KN—%&wﬂ4bkLT
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