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1. IUBHIC

2014 4E D 7 — ROV BAEPHARFED [ERETEBIOACLHEZRRICL2HFBEET A+ —F
(light emitting diode, LED) ®3&HH ] (ZB9 BRI LT, ARGH, KEE, i o K837~ %
B3 N7 2 EFEREICH LTI 28 (1 G R T2 B I B 2 RO #HIEA L RS TwE 7,
VWP Tl SO BB 2@ U T, FrLvoliy N AR HANDEH Z AL T &
Fo BIZIE, FBLCEHE B DA LVOLBIR OBER I LIRS 2 b, Si%ET —< %
AR OO ZEDEETH L EEZTED, MABENTERIELEZI) G- THIEZ#ED T
WEg,

BRI 206734 28 LT3, 218k (AIN, GaN, InN 25 7% 2WEE) 1ISRFEShb74
BNV RE vy 78R EICBIT 580 ERBROHEZ ML T, EEORRICBVTHR
100% THIET ZEMONIE (714 7 — A4 P OFEEZBIEL TCWE T, HIR T, #Hzici
W L72=IC InGaN & FH T TOLWEILAFEIEL, ThEFH LA T VA I —RHt LED ®
PEBLZH I LT E T, F/2, K 200 nm~350 nm ORI FEAIGI & LT, S R S EH
12k % AlGaN OFFEDORIEIIA] L & Z DR ORH % DTV FE 5,

T4 ¥y FPREETIE, EASRAETLELYEZ —a I X o THUTD W A3
BOWTHLEICEHRLE T, EFiE. HRHETABIOUERT AL LAEETILE0H Y. BiE
DR Z MR E CTEOL LIS ERERETT, Abid, ToMFL2 LR T2 HEB T L%
Cy ZNEHIEITE 23T VEDEEN S, WP & Bl R R I ) MATHE T,

MAFFEE Tl 2000 EACHEED & YOGS HMEE (scanning near-field optical microscopy,
SNOM) % B MERHi D720 DB E 72y — v & LT EMN T TRERZSICID #A, 10 nm D22
SIEREL 10 ps ORI EREZ EIL L F Lo TOfEE. InGaN & TOFRN - LGOS
AFIZABFICMB L) G5 LR FE L7z, S5, WHPTHETR 7T A€V MMeiET
LRT R, BHOTO -T2 THHALT S 2%E (THE SNOM) OFEICHEIILTwE T,
AFTIE. MIRZICBITBIEHO ) B SNOM EiEORIEE Z N E W EWHEHGIc O W TR L
KR

2. TR S
R TH L7V Y XE AV LTHERISNS CERTHILRTE EHA. JNR K0

BIBRIZ L > TEEEEONBEIZBATLE) 20T, #HELOEPEALIFEIN TS, 20
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WER AN OPRIIZ X B E LT 2014 4ED J —NOALFEE I [BIMG SO BEMEE OB Z ] 12k LT,
KE DX 4 7 (Eric Betzig). £—7+— (William E. Moerner), FA Y ®»~J (Stephan W. Hell) @
SRICHON TV [2le 2N 5 ORIl Z2 W BRI M HECTCED TTH Xy 7 E—F 12X
AP, LiET LR EHMEED: (photo-activation and localization microscopy, PALM). ~WVIZ X %
FZ, FEREIIRISEMSE: (stimulated emission depletion, STED) &FHEN S DT, Mgk &
DNA A BGITHF 226 L E L

CHICH LT, EREEEMoFEE LT, &yt (neardield optics) DOFIHAN-EIRT / Mk D
A EEEEE LTREREFEHZEDTVE T, COBELEMS L, 192841213, ¥ v Y (Edward
Hutchinson Synge) 2 & o THRDOWRLLT OBUNH NI, EEGEEWFIN L0 RIEL, €D
M ANWKIEEZFIH L 72BWEE RO O WTHREEREEEINTWELRZ[B. L2rLE
5 Y IEEAN I 2 EDBREP o 2720 KO AL EwmO T FTLz. 21U LT R —v (Dieter
Pohl) S & o TR Z R 5 SNOM DJERAFFE S N7zD A3 1984 4[4, ZOFHEz AW T
GaAs/AlGaAs =T DHIGZ AT 5 DIZHY) (HBDXY 1 7 512X BH) Lz0A71992 4£D
Z & TT[6lo & 5. SNOM A 22 M REED 5ty — v & U THES. L 72 DI 1995 4EEHICKRE S 1T X -
TEHWHEALV—=Ty b&2FONT 7 A N—T a0 =T 2 BIER bFT v F ¥ LT 2 B 2shgs <
N7z Lz ELTBY [6]. €DKk, MR- KESIZK - THEAKF /HED T+ PVt v LY
A (photoluminescence: PL) = v ¥ ¥ 72 7hb 5% L [7. SNOM 468l & Zivze FH v 7202813k
ELBEEZBTTVET, BAIEETIZ, 2000 FWMED S SNOM % VT GaN SRFEERDFGHE
REIICIUD A TE F L7z AT, W OB ZMH LIzvEBnEd,

3. ¥IJVFE— K SNOM

SNOM D FEARZEEREL D —BIZ K 1 IR L 9,
EAEMEFHMERIORT LI, 7740 —=F
O —7%Mmoa 7Gx ALFETy F U7X

S B L—¥
hors =

EHALSACTOET. BMBIORLZE IS, & -7 558 .
DA EBTI—F 1 ¥ 7 SRTHD, 1‘{l’7’ —
SO T, WEL VRS EROSETS | L er U1

. ) | ExA
NTwEd, MIIORLEEBEBROEAIZ, & tl-_é“fxm;j SRR
DWITIRG % A LCTH > TN E R L. 5o, e i
FUTAPLOREERINT HZ LR FF. :

BH ETVR¥vi—

ARETREDORNM O BRH[89] & LT, HaFM
InGaN =137 % B4 30 nm @ SNOM CTHl %
L7238~ v ¥ 0 782X 2 (a) IRLET,
CITiE E=Y A NF -2 EZTCH—HRE Yy 7L TwET, WINOBRTH, KT nm
BEORLBEEORCHEBABM SN E T, M2 (b) o~ 7 ufll@IZRd X 9H I3, ZHoHhEss
100 um BEOEEOWE T, 70— FR53EAXR7 MBS Ed, 2z L <. SNOM
ETIE ART PP ODPD Y X =T RFHITEELTB Y., Bl 222 5 LR b AR
VBB SHEST, 202 LiE, InGaN EFHFMNTIE InMROFES EICX->TERF Py MiZ%
RT VX VORTEFHLATEE SN TVWEZ LR L TWET,

AFEETIE, S HICTORROEBEMRICTREZMZ S Z LX), T ¥ TV h R f-OZE) A
HALTEL T L ZRE-FEIEL T E T, M3 (a) M1 ERUMELTAVIA—Yar-aL sy
Y (I.C) E—FEHLET., oG, Tu—THOETORLEZIIGTE %7290, FIOFEICKSEL

X 1: SNOM ORKK & IKEIEHK.



20189

(a) (b)
(1) E=2.560 eV (2) E=2.597 eV T
Eljs y : ‘-_ .2 6.59- v 2 — HCmode | i 18K
g ™ - N |
L g mn?q\;mﬁ K2: (a) SNOM TRIEL 7
g i ﬁ_,--; "73;'21"“';1-_ | E@%:‘&’: InGaN(iJ*) 5 0)5%1:'&'&
2 L - ‘ W _ gy EXT. (b) ORI
Al l ot S L RULEADDREBI RN
654 @ UL T —TEHAILE. (o) w08
R0 e SNOM A TOXBIES
www/ﬁﬁ\yg FANRYT MILD LS.

2.5 26 2.7

IAHILF—(eV)
R W REECR T VU XY VI AN F — S E @ALEr—an- (b) A LZSF—as (c) aLsiay
N aALyanE—F EF T—F

ETAHIENTEFIN, —FT BohEs - o

— L T 4 bR n
DEGCIE, FEESETISE S Lz oe, ek BN 7 g ~
SRR R TARE) L 72 0B KR T 2 I'\j!] K7 !
EDFEHIICATREE 2D F9, K3 (b)IE.T7 7 » N/
AN=Ta—T %A LCTHEL, @HOLFEL h =
ACTHENTILIANIA—=Tay () E=FTH, ,Jil w’i

e T-OBES 7 7 A NN=7u—7oRO%LY) B3 vILFE—FSNOM DOXEEE. (a) 1V
bREVHEICE, ZMMRREZOBHORE SFT"Yar-IALTar (0 T—FK, ()
CUE D FAA L Y RISk o CRITE D b ;f;z—yazm%—hﬂd:b7vaxm)
TR CHIBAIC B 2 B2 HEHR L Tn b 720,

BIEIAMCBEI L2 LTh, WBEHEEALIATE TRIEFELTRIBENRASZ IR 3,
SF ), BELEABZOES - FESBRONEXNT LI LN TELIREL VW ET, L22> T,
[CE—FETE— FEZHETIE, RIFWAEET Vv VORS XOhT, FiEF5VICBE) L
BETLONEC)HRPHONLZ LR T, K3 (¢) IRLADIF, ¥ L ¥ Xk ETERW
WKL, 7 74 N—7Fa—7TETraL s ay (C) E=FTHO. EBOTINAL ZAEER
OHFEERD LCHBATAMEE-—FLLsTVET, TIHDOE—FT, 5612, BHEe LT
PIVAL—=FLAGEDbEIE, BEIORERLEO TSI A F I 7 A2 RERTHRL -T2 2 &
MUREE 2D £ 9,

COL)BEHEAFREEZREL CHETHEEIATIZARZLLZFEEYVFE-F
SNOM &IFDY, ZRUZ LD, InGaN HOR4T - JEfFHEFE DM 5 (10, EEfL & FOUREE oM
Mol (BR&Z L, FObE T Bk Bl iz 20 2 w») [11). BhiEoR
BRI X B JRIRGS AL OIGEAL [12,13] 72 EOFHMEZ WA LTE $ L

R DORRIC X B IEIES A OWEMEALIZ. LED 2B W CRERIEAR ISR T 2845 (‘3%
Droop” B &I ET) ICH B L T E T, T OfFEIL LED O A4 87 —H#IC & » TRERA
THbhH720, TDAH=ZALDBWBHFHEENRTVE T, AEETIE, < VFE—FSNOMIZE D,
ZOEREZHE > THWE T, M4 EX51E, f#f (~525 nm) T 5 InGaN & T HF TOMEREFED
BITT, 7M. 7747 (0001) Hebi B A SRS EECTHEML 72, GaN/InGaN H—
wETHAREE B nm)/GaNFx¥ v 7 5 nm) THOH, HEA00 nm DL —FIZLoTphiled 52 &
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62 Wiem? 6200 W/em?

o
-

FENMEE (R HLL)

I-CE—F

WX DR ZETVTET, M4I1ZIC. I, COKEE— FTOIR
T~ v ¥ U JMRONER R EZ R L TE ). KillE
E— NTRBRESHEIRL L &, TBEREIC X - Tl
FE AT DREFAEALT 5 2 LR TN T T, S OBLE M
T 572012, M5I12%E— FTHIE L 2R F 0B O -4l
DR E R L TWE T, EOMEE— FIZBWT
b BRI TR E S AMEIN 2 R LTB D FRREAMET
LTWwabZeDbhr) E§, K£E— FHOENZFHMICBIET
e, CE—FIDHICHBIUTE— FTIRILMEDRIF A
FLhroTwid, T EFHFEONSZICRIE-F
BT, hETFORBEZL Y BEF BRI LMRT L2
ENRTEET, WOBVHET LA 0IE ETF2BE L%
WCIERST R AT 5 2 &A% %% Droop DERNTH 5 Z L 2R
BWLTWEST, S50, ICE—FEIE—FEZHETS &,
[-C E— FOJ CRAMEAAEEE TT A, TR F257 1 —

CE-F

RAME (EEELD)

X4: vILFE— K SNOM IZ
L BREHEKX InGaNEFHF
DERRELBEYYE>Y. C
E—FK [@), ), (©1, I-CE
— K [(d), (e), N] BB LI
E-F [(g), (h), ()] #Hks
L. (a), (d), (g) (EmhiEe/N7
—%E 62 W/cm?, (b), (e), (h)
2 6200 W/em*DEZEDYT v E
>TTHY, (©, B, () &%
hoDBELLERLTWS [#

ZIE, (©) & b)/@ &
B7-]. BIESEEIE4 X 4 um?
1035 R R LR R | 2 LE
: W (E=1)
10%F A
; CE-F
[ P T nm
10'F 3 '*E; _
¥ g Q -CE—K
10° 3 ,’/ E
100 1000 10000

fh2s $ 7 —% & (W/enf)

X5: #EHEX InGaN EFHFIE
BEICHTIRAEABEDHER EK
7. Y JVLFE—F SNOM T
LE-RREHEL /.

THIOMCBH LR THLLEZHN, 13D, %% Droop I LT, B ToORE (&LZ2ofk
DI FFES) DRV EEZD > TWLRIEEZRLTVWET, 2O XH I, kEFOLE T IH)T Tl
RTHABE) L CHEETRAT A LB I N T T2, — T, FOENHLED Tld 2 0BG 3E%
Y, bt (oF ) InME) 12X 5T %3 Droop DS R L L L b bhroTEFE LI,

LED ORRYEICHFGT MBI LEEZLTVET,

4. —#R&t SNOM

B~ v F € — F SNOM TIIEFOBE) O A BT FH T E L5725 & 2 ki ThkE S b1
D EDX) HREHER TR LEMET 2002 HliT 5 2 & IEHEETY . EEOFETIE, K612
BEARITR L2 &9 12, BB L OJFmRSHa T OR R T Y vy VRS EOMTHaM L TE D, ik
THEEHFENTNIBHTLIEDOEBPL LAENTHLEEZONT T, BWMICIE, ZROEHEY
Tu—7&2MEL. b7 0— 7 THHE S N2 OB B ORI KA E 2 FEFICFHI§ X & T
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HIEOEMTIZZ0EIIEIHL L, FTIE2K0Tu -7
L0 ke & M 2 B 4 1247 9 ZHREF SNOM #/5E L F L7z,
M7 (@) WC2KODT7 7 AN—=T =T %% 7V EIZEEL
HEEXRLET, Tu—T 2T 5 MER. AR
Wi (FDTD) WX B2EHA Y I 2L —2a Y TROBF X
ke & S T& 2 X ) IedfbzMY L7z, 720 7
O—7OEE LTIE BiR7e -7 2R 7o —7
TAFY y§52LICLD, EFOBEEZYEYTT5
DTETA, MW 2EESIZ, 2RO 7a—7 L RE0 3 4KH
DOFiEEEF ) A— P VAT —VTHIET S ETL, A
FERETIE, K7 (b) WWRLZEIIE, 2200\ BETICX
D 7ua—T7HB LT a—7 - R o B & e LR -

WHERE

THLE—

InGaNikF
HE@EA

6:1-C E— KN SNOM DBIE#HER

POBBRLULERT v IVESEL
RS - JEERHPLDD .

WLz &2k, ZoEEZ 7Y 7 LT LA (1415 AR L7248 SNOM #HiWwC, RHT 7
ZEVETY b OEHE[16] R InGaN =TT 12 B0 AT OZHE [17] O WHALISEI L F L7,
InGaN & HFEICBITLHEMZK IR LT T, K8 (a) PWEEBMET, MAZBWTHEL.

R

_BHTO-T o

g

:g .

= 100 Hz
&

§ | mgso—

3 | A

Time (s)

(@) (b)

200 nm

High potential energy
D Low potential energy

X7:(@ 2&070-T%&H > IV EERICERE L F-HF.
(b) MIBFIEHD=HITO—TICEZB3REDFREER

8:(a) —EESNOMTHIEL 7
InGaN EFHFH 5 DRXDEE I 7.
(b) I-CE— K SNOM DAIFEHKR LS
bETAHRELERTF v ILEES EE
B F DB DIEF
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ZORY EHHB 7O —7TTAF Y v L, BREEEOS Y 7L L7250 TT, BEOBVEBASKOLT
W22 TIERRICIAAS > TWA I EbA D T3, FHlE A TIE T SNOM I2mZ <, -CE—F
SNOM THAXRZ PUVEZRFELTBY, ZETORF VI ¥ VOSAHERLETVET, FICKS (a)

eVREDRHE =27 2RO L. ZNUND W2 05 W4 Tld, 240~245 eV & WL LD b
AINVE—MZY 7P THIERDRYE LT 2O EDNS, FEREIRD LFERIZ, BF ¥y
N XX ) BE)Z DT S NS EFEGICE AR L0 THhEEZELONE T, —
Jiv S-S EOYE. BREIMDT H S22 4 TIE, 2200FKE—27 2O AT FVBIRTH D,
FENBED—ED 5\ VIFHINT 5 S1 R S3 Tldy M AN F—HOHKE =27 DAD AT MVBIRT
HHZEDNDLNYF L7z 2R S4D L HITHTANF—UIIRNE — 7 2 Fpo HHI TR DI
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B L HW AL DETEEORRIME % B3 584 Tdh % RASS (Radio Acoustic Sounding
System) DOFFE LT TWE T, B LBIEMZEZBEORAL —F =Y AT AIH L. [ 8%
GSLoBlZ 7o TwE T, T2, T A M) v 2 A= —RIGH L7, EESA O RASS Y AF 240D
FFEBIT-o TV ET,

FEFRTEAKOEHRE

PRAEIR TIER KB BEHMZUC £ D B ERTEATEF IR SN TB ). N5 D ERE) - B3 2 i8R
RWENZ L > T ANV F =2 IR ERIEITN TV T3, FICA ¥ FA Y 7B ENRIEH O &K
LIHHLHBTH Y, POKRELEALH 2 EARLTEY, MERREESLICKE 2 EEL5 2 TwE
FTo AT M IMICBW T RERLAL —F —2Hulb & LBZEZ 7o TwE$, RERKAL —F —
W& BZEMEA A — Y Y B0 FEB O, V7 by o TEREZICHL T, KAV —F—H%ZE
B IToTWwET,
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ZON— YT, WAMBIIEEONENEE S LT DY) — X TRA LTI E 3. ST TR
> bRFOWEEN, TNEN]D0F —<EEAT, ZOWEEHY £T,
(Feld TRFEOMTE - W), #1& TEHAED<— ], 13 [HBiRs@] 198

EXBRAREE—E

TR (KEE)

o IR g

SiRBI S 2T LEREE (GIEH)

AT KHEGER S B A (BRI

VAT NIERER IR Y A T LA

HAKIE TR A S AT K3 (L JEmF)

AR AREE T2 G A A ARRR R 1525057 (VNARAIE)

EMIFEEBCETZYET FREH

TR T Rl P TR 0T B 1225057 (RO

BERISEESHI XN —I39F REM

BULVWHBREA R T 2 EmERER T EEE
(AT EHT)

BT LEY
EEMEETHHRE
ETVETIFREERETIZ2EH (BGH)
BB o S W AR08 (P i)
Wk T R VE T2 B ORAHE)
B T R TR (L)
EFRETEREEXAMPMUTENE (ILLH)
RRE TR T ()
AR T R R LA

oG+ LR E I —
J/ 70t ZAEHF/ 77Ot A TESEH
TNA R AP EREF I ESEF (R

EHRFEHRE (KERR)
HTRETH 7 B

HEEXA T 4 THRESEAT 1 79H (2EW)
HIBE A T4 7 iEHEE R A 7 4 T 4 (PHEPHE)

WETE#RY A7 L HIL

BEVATLIFHET 1 ¥ 2IVEEDE (RE)
BIEY AT LIFBEGEXT 1 79 (FEH)
WS AT A AR S M 5 8 CRAHT)
AR S AT D T R nT 8% 5 200 B (e it
&R AT LT BERRRERBRRDI T (NFFH)
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TR AT L TR A5 o LB B (it F)

TAT ARHEEEI
¥ AT AR TR B R
S 27 LERABEERAIZHE (REF)

I 2L —F2HRR (KFR)

TANF L2 - BRI
IXNF-HESREFHEETI XX —58RFSEH (THWH #
TV F — LR B

IV F =W Bep R TR OV — 22508 (P )
TV E — S R B
IRVF—MHEFEEET IV —ICRERZDEH (LHH)
IXNF—MRFRET O AT RNE —295 (BHH)

T )X BT

IRV — A e R - R OV =5 08 (IR
I AV F =R FEER M 7 5 A~ = AV F =78 501
I XIVX LM REFIE SR T 7 AR D EF

B

HE 7

HEAF RS W AT e R L — 7 — K580 8 (LLIAHE)
SFEZREARRATEEAZHSE (B0 *
A A7 SE R LR 78R T 1 PEIRILAT & A 7 & 400 0
S EERRARMRREFR LS ERTRIE (KA
A A7 B B S BB T R A A7 R R i 23 B (R L)

FWIBERAT 4 T 52—

AVE1-F 4L IREHEEY 217 71— 2 HEDH
GNIT:: L)

BEXED 2T LRRBPIRREE > 27 LHRIH
(A HAT)
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Kimmny AT LiREE GIEWHHRE)
http://www-lab23.kuee.kyoto-u.ac.jp/
BHZEBABROSRAKEICEZ/NT Oty 2 > JICEY A~

SiFNA AR TFIVINTaty R EIREINLIMMSI b5 VIV RF, BIOEIZERN I
WHENBNRT = T VT RAITD 2K E NS, FRIZ ST OMMIN CEMOMEITZEL L. Fhick
bRoTCTFVINTOt Yy FIIRBEIZHESR L TE s TICEBREL THBETZF — INAR=F+5 Y
2% (IGBT) A==V x 7y a YERHMENT VYR (S]-MOSFET) & /87 —Si 5
YIUAY DR D SNAIATONT WS, Ml b7 Y VX513 1/0 O a2 o) TV VOH
BTHY, BHEBREFRICHVONE NI — G I RAFEBBIEVI T Far82Ho09, Ihb
2FEFHD TN 2PN 2 IZHFGER R SN T & 72,

LA L. WES SICy GaN F NN AP BEINLICED, FYINVETFa T OBERP D L OMERIC
H0OOH b, 2 ZIXHERBEITHICBNT GaN HEFBEHE NS > Y A% (HEMT) 25EH &
TWh, ¥4 7 aiEREEHEE LT 10GHz 4 T 100W OBESER SR TEB Y, it - R
OEM GaN HEMT 2R s N22oH b, —H T, XTI =TV 2% L LT? GaN HEMT DOfff%E
DA TV S, ERENE MR L L CTid 100kHz 7* 5 10MHz F2EETH 5 A% FEHWICEHVE N2 2
EMTEDL, INOHEREBEHABLOBEBNLEMN O GaN HEMT 12 DA THIBEH D IC 23 XCTF v
TR ZATET v F v TEY 2 — VOIS HEA TV S,

AWf7EE Tld SiC MOSFET OEEWEAAL v F ¥ ZEWHIER L, 7FHa 8% 7Y 7 VNI &
ON) L ERAT WS, SiICIEZFDENTA D SAKE VIPT - WIHED TN, ZH5EH & T
WBH, IMHz 2 225 EBEAAL v F v 72 AT 52 L HRETH Y. RENEEHHICAAL v F
YITTHIENTED, FEEAAL v F 7 HRESI S TR EBI ) 2 & T ROBNE
P H 725 LWEEREZ 5 L 72\,

LICBE L 72T #E (Buck Converter) /R [l A4 v F ¥ 7734 AL LCROHM #®
SiC MOSFET # M, &Rk E 072912 GaN HEMT Z2HW27— M RS A4 NZHHL TV 5 [2],
BHEEE FEOHEN L@ E 2OV ATREF (PWM) 2HW LN TV A, ARHEE M I CILLBREDE M5
ZOEDITAHI LT, NV RAEELEF (PDM) Z2#HT 5. 2SVAOMEKE L CENEEZHIET S
TFHETH L, H 7Y Y FEBEH1356MHZz O A-X Zi#z2 b0 TBY., ZOLERETZEEY— b
K5 AN THIE L. SiC MOSFET ZBRE§ %,

BELZBERBICBITAZAL v F U ZEEER 2120, 7SIVAEER 3/8 (38%) & L7z, SiC
MOSFET Oz AA v F ¥ ZREICE D, BIRRAAL v F 2 ZREI G LNz, & 512, BIEDE
O NBEEZB3IRT SIVABEZZLEES 2 LT, BENBOHIIEEZ K CHPECH#ETX
LI EeWhole THa 7wz 7Y ZIVAIZID R Z 5 HEBAEDONWTEY), Iz y—Tuaty
VYT EMATWS, BIEHEBEREAL v F v 72 Wik $5 b5 v VAT DORKETE &L IZEOMRE
O X T MG TR 2 DD Tw <,

[1] Y. Sadanda, T. Okuda, and T. Hikihara, IEEE 18th Workshop on Control and Modeling for Power
Electronics, pp.1-4, 2017.
[2] K. Nagaoka, T. Hikihara et.al, IEICE Electronics Express, Vol.12, 20150285, 2015.

Pulse density = 3/8 (38%)

S 20f .'.

Il I * e
30vT __ZUNF x 20“__#] Amwi o~ o '..

. ‘ ‘ ‘ ‘ o Density

0 02 04 06 08

Time (us)
E1 8L -REES M2 BEEBICHI32(yF {3 /N REELB
YRR NIV RBE 38%) 3 HABEDHE
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BRI EE BEEIZSH (REMRE)
http://www.asl.kuee.kyoto-u.ac.jp/index.html
[INAINT =P RAALE1—T 1 > T DRBGEFOEHRBRANDICH]

EIBfERE vz 7y b (BEA) REMEELARRT. AT AT V87 MEDTHTHET, K,
IANF—, Kill, EFEL Vo LRLEVSENOILHAPHEFESNTwET, LarL, 7—7RREZ L
I BN O BMEIHE (BT AL L2054 & 2 o), $hbb, FE—HLBRMi & ZD
MR ZE4L) 25, MRI B TS ARIBEE R EOX 7 42y MIBW IR RES L -72) . £HES
BEICB W TRRHE LN R EHAEL 72D T2 2 EPMOoNTE ), BERBIROMYI S HE L
HEE o TwE T, BRSO HMERTEN G N 2 TR T, BEE~Y 72y b, @
(BRSO BMEBER I TEIUTOL ) M@ e 2o TE T L

CHEOIAL N CERE) OWFRNT O X )24 VERE ST 2 ERICEFBRZH T2 TRL
ZOHOIERIFNTHSVIETRA v V220 $HLERH L L

3RO AL NV E EREICETMET 2L EHIC Ay Y2z CcLEH S

- I EE RO BIBERIIIELS K I ) EESHI 20 v o TR 7 ARZ PEAKE L,
Wi Y 22 A v L 2 %25 2 L BHETH L &

BRI IR O R IEENEE b 5 78R TH . IR RAEEHE OPUIRMEDSE N C &

Tx OWEE TIE, BISEEFEA~OEACL PO, BRI H~ b)) 7 A% I2X52E)
JEfE, IR IED 2D =2 — b TV VEAORE~VF 7)) v BRI X SETLE O, B8
WP ZIC LD, CNOSDMEOMRIZIZh > TV E T, BERTHIEZES » 7500 & ) %175 o
SHEICHELRAEY) EEMTATE (K1) T SHICIDEBEAEY 210040 1IEM L E L7,
¥ 72, BEEROIMIPEB RO RNEFED OO =2 — s 7Y VEREVF 7Y v FEEIC
XD A A B 5 2 & THEIN R KA A RKIFIAKRT A2 LRI LE L. E5ICMPLIC
XD HVE OB AT, HHEE 150 77 OffNT 2 78 R TR T 3TAZ LKL F Lze Zhd,
COMEDFHT TR ATD by TORRTT, B, TOLEZDOHERAEYIZ 177 GB TLAN
W R RIAT 5 % 8 L 2 U AUXBEITHI OB XY 12167 TB & o Tz & B S, BEERATH
OB L ) ABIIZIZCOTHREE 20 T L7z,

e 77—

10" Time step = 10
Nonlinear iteration step = 1

10?2 Newton-Raphson method
+ AMG preconditioning

1078 Newton-Raphson method

Dense matrix H-matrix

10°®
m = m| (x[ 1k  107f, :
32 times i 3
n 08— 1 1.1 g -]
0 200 400 600 800 1000
n

Relative residual
-—
(=]
A

IIII| lIIIIIII| IIIIIIII[ 1 IlIIIII.I 1 lIIIIJI| 1[[1IIII| l I[IIIII! e

-q
[~
—
=
3
@
7
!

k Number of itreation

1 BERITIEICETZET > 7ELOBER 2 Za—brITIVENORBYILFTY
v RBICK BRTILEDEA
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BRISFHEE BERIXIF-IF9HF MBEWRE)
http://fem.kuee.kyoto-u.ac.jp/EMEE-lab/index.html
[BEREFRIBICHT 2 ETIVEHEDORR]

BAHBHELOR Y MIHWLNLE—FZIZIEH - oML & b IZEWEIEEEISRO 55,
E— ¥ 7% BRSSO FREE AT I RBBGE . R O RBALEET, D7D, HLERHIE L &
D 7RI R et R 2 25 %0 BUE, WXL D 2 & 2 CERE R 2 S5 ol Bk 12
K2 HET VRO TEIER L TEBY, Cauer ladder network (CLN) #[1] & FHEILT W 5,

BlELT, M1DL) RBELE I NN O HWMAENLEEZE R S, BERZ I VICHERT 5 LE
AN LAY, I 2 (a) DL % 1 HOEIL R 2 HEERTHE N, TDf Y E—F 3,

=R (RY) 1)

DEHTREING, 12721, BRIIEREIELD TR 2T TIRIELL &<,
X () IZFERY (&RY) OFGHEL D, BHLKGEA V¥ 25 L TETE, @=
MERIZK2 (b) DEHTHY, £ E—F ¥ A3, %
Lo @ - |
I ;4_(% @) iron|core
oL, R1 $s1>404

DEHTEKEIND LI OBKDBEHELS 5 ERENHEL, Thick )i
WESICHFEBRATNLZEHS, R Q) KRN IED, ZOFUE
HOFLGEPPL R TEL, WIS, I R SN BT 7 SRR 21
SrEER FOHEGE LTEL, S50, Ly OBHIC L 2 FHEBHOL
H&RTEL, —rHfTndl, & 3) TEINZN3INLIH %, 1L
SIS 2 LA b

V 1
=R+ 1 (3)
oL + 1
R 1
: + 1
jols oy .
+...
joLs (b) o
ERZHNLA Y E=F Y 20K OFIE, BLIOBBEHP LT X2 E&REE

CEEREMIZEVWR LN, BYLREMTIILIENEZITHE - TH %

PP CIEMEICERAZRBTE 5, &b, MPICEEA V57 ¥ IMELBIMB/RL T 5,
CHSIRERMEBIZHELTEY, ShOEHETAILICLD, £ Y E—F Y A72FTh AR
fiZIEREICTHRT 5 2 L25CTE 5, HTE, CLN#EIZE R — MERER H OB A % &I #2355 -
TBY, 5% E—FHN~OILHZTEL TV,

[1] A. Kameari, H. Ebrahimi, K. Sugahara, Y. Shindo, T. Matsuo, IEEE Trans. Magn., vol. 54,7201804,
Mar. 2018.

3 ERERD Cauer EIREH
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BLWHEHIREZ TR 5maEETEEE (PHRARE)
http://aem.kuee.kyoto-u.ac.jp
[P ZaBAZEEFICFHBALAEZRSA Yy F RISV 20 ZE—2DEMEEL]

MR R Tl i 7 Vv =abazFH L2 A4 v F M) 52 % AE€—% (Switched Reluctance
Motor: SRM) O EtERgAbIC B¢ A2 F%E % M L TV 5, SRM &, [\lfEF 7 & OV [ & 1 0 22t % F)
HLTgEEZ A4 v F 8L LWL T MV I 2 RBESELE—ITHY)., AABAZHHL 2N
EMBEMTHHMD XY v bE2ATAHHS, MEEEE FDFERL IV ) vy IV R o EE Wk L &
Iz bv, —FH T, i LERARABRA L FIH L CTREA MV 2 & 72 2 BRER & 3 5 K AR
E—FITENETHHDOD, BEMADVEMTH S 2 ERMMALIH . S 5 EE MR TIE
90 GRS LE R EORE D HFFET S0 ABFZETIE. SRM O RS THEEIZZOF FICL T, B
TR OB M BENICE iz 7 V= affAxiE L CREBEIEZ T YA MT 52 8I1I2L 5T (BLF. new-
SRM & I’-5%), HERA SRM IZIR L CEIIIEEE L, S b, B L OENEEZ FRCER L7 1]
F 72, EERE MV 2 H# (Direct Instantaneous Torque Control: DITC) ##MH T4 Z &2k 5T,
MV D)y TV ORI S ) L7z [2].

B 1121, new-SRM O 3 RychEM 2R3 ([ FHHE : 195 mm, $ili& : 100 mm)o AfEEIE, BE
TNy 73— O—FIZZMBTN=aABAPMDATNTVWEIENE, ¥ N THb, TV
Fild. ZOERBEBEH DS NdFeB A1 & FFEICH WD OO, RESIO/NS 52 EAHETH 525 il
3% T RIREAT DSBS 2 REAII T IS —HITH D EOBEWR L HMICFHITETH 5. KE—4 %,
2DIEXHIN—T7 T ) v Ay N—=%THIET 5, X 31213 & H RO RTRE RO — B %2 7R3 A5,
ThVZAHEAHTT Y AMTHIEICE o T A—FEICH 5 FIRH 2 BHRBIC BV TRE L ELT
Wb, T, ZOLEORRRLNIRLUFET LI ENPHLNII R TWDH, E51T, K4 ITRTIIHIZ,
DITC%2#HTAHILIZLSTIEVIZ Y vy TVBRECHMTE TV 5, SRIE, FREMHNTHRR 2 HA
— BT AN F—EHROBE D OWMALT % &3z, EREEEZ B L THERGEL T FPETH 5,
[1] F. Kucuk and T. Nakamura, International Conference on Electrical Machines 2018 (ICEM'2018)
AF-005185
[2] F. Kucuk and T. Nakamura, in preparation

i
. -|Hs1 P _(Hc; "k -“53s "

) Berer

stator

rotor

Permanent

% LS "% LS "% ﬂl

magnets new SRM
E1 new-SRM D 3 RITHEER [1] X2 FERHN—T7TUyTaALN—2ICLBER
EhEE% [1]
1400 - : — ]
—+—Classical SRM 510
1200 | —0—New SRM S 8
| B 4l  — |
£4 N-t000mom [Tyt
800 | 0 T

0.055 0.06 0.065 0.07 0.075 0.08

—— IphA —IphB —IphC

Output power (W)
B2 @
8 8
urrents (A)
a8 h8e
&

i) E m. .
Stator current: 10 A ] :

0 L = . = = I 1
400 600 800 1000 1200 & 9

0.055 0.06 0.065 0.07 0.075 0.08
Time (s)

3 EFEHAEFEOERE[1] 4 DITC ##EA L - HHRR DER B [2]

o
o
o}

Rotational speed (rpm)
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ERREE T E
http://sk.kuee.kyoto-u.ac.jp
[BEY a7V M TRAFRIEYESERBCEADIN - BRETESEEE

1986 41238 HL & M7= S FR A L) o B8 {2 B8R X FEBL DS B 7 AR B8 32 O b i AR B O T B TSRS 72 B
TEhH, MAGBRERLO TN RIS HEBEWILE L, — P aEsRs LT, BzE -
B HIBEBHG ST 8% S OBEEDPYW S0 o 727200 Th L FEERBE O REER 72 16 _E AW B L7
EMIBIT LN - ez 720 LE Lz WEHEHBKT 2 HMuZ 251 sE LT £h
ZNOKREZ TCICWE 25T 2 T, AL E YRR E OV ERTH Y, REEHILIhD
OHLFFEME. BINBEORREELEBRL T I, BIROK G Z AT 2 8L Siis=
EARIZBWT, BEEF Y 71 ab HHAIZEAS CuO2 BIZREL TWE T, CuO BAMEET S ¢
WA OBIEEIX, P AVBRTHAEY a7V VRIS TEY, Yak 7V VGO E il
RERGUEEZRELTVE T, 2O X I BEZEEROM S ICHKk T2V a7V VIREEBAEY 3
Y7V YEA LD, BSCCO (BiaSr2CaniCuyOzuta+s, n =1 - 3) = ERTEDEVBIZEART, ¢ il
(REIEZY a7V VRIRICHRT 2L WD HEER L, BEEHRICHET 2223 TRL, 72
A ZSHNOWREME A FE L £ 97, BSCCO I2iE, HANEH 720 @ CuOz JEF RO B n 251 -3 L e
5. SHEHOWENH ) T¥, Abid, Ihd 3FEE O BSCCO #Bfai#Efkz Hv T, CuO2 KT D
MBAZ L > TREMICRZ 2B 2 ML L7,

72 OWFFEE THBICRIZ L7z, BT LV TORIEATBE 2 i T % Bl v TR L 23 o
B EER I BT 2 EBEAIID 55 F 1R, EHRETEZ2 25
HRTHD L, CuO FTHAS 2 TH A Bi2212 (Te < 90K) & 3
B TdH B Bi2223 (T. < 110K) Tid, WO RENDEDHH I LD
Y F L7z, BIZEARICHEZE T WERESE 285 E R EICX
DI OIZHEESEDL L, BIRERTOBREE 2RSSR 12
FeAMLE T, ZORBRROZED Bi2212 12T Bi2223 135
FWZEGL D n OEINCHE D BIZERE OJE S o¥ns o HEH S h
LEERELS EHLZBPE LD DRI T L, 2O LI,
HREE T IO CuO2 T Hi2 SHEK S % BIRERE ki —
FRIZHA L TV ADOTIE AR L, CuO EFHPMIZRBELTWwD &%
ZAHZETHMNTETY, T2, Va7 Vv ESICBITLM
DR YANVHBIZHL ZOETFIVCTHMTELHEPBM I TV F
§o BUBEE OV n = 1, 20E1E, BT GBI 50
FEOBWAESEZRTET M AVHR B SNE L, — /T
n=30%EI2F BETLIEAHOBVHEEGEZRIMHRIEIHFON
FHATL, 2DLI %, BIEERENEBIC, BREE T ORES
BHZICEN TV BHIE, CAETICHESRTEST., 4%, HA
Tat 7y BRoOBMHIE. BIEERNIHOME 2 ) AN7CE
M HEROMENLETH S Z EPREINT L

:Bi2212 (%) # &£ U Bi2223
() DFERBECLBCEETFE
EnsDoTmERK  atwT7V >
ER Jo DEEFR
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EFYEIZEE BHEFI¥SE (BEWMRE)
http://cmp.kuee.kyoto-u.ac.jp
(MEREICH T AEEBOHR]

Ay bR Z7 AL ZEBFOFOBELKNMEE [HAr] EREEE [RAY V] % FRECHET %555
TH Y WA THADFE L 2R FEREICRELCE T Lz, COFHTHEHENTVWS [AE Vi
FAE Y OMEIRY PELEFORNTH D) FFICAE ¥ O & DS5EEITHi- 72/ A ¥ 2 itk
WEOF 7k LTS TwEd, LAaL, MAY Ve hs L CIEROEN OIS LT
TH5HIEDOLREROUER TR S, BBICIIERZ SWEWEE R WEE AT 2 LEDN D
DEY, TOD, ACVIRERTICERT 2850, Bz ALY VICERT 285 L HI1c, ALK
YIRS Z ZABWTEHEH SN TWET, ACVROARE - b hEO—/IZ, B2V 7 2 5L
THELEN AU A VILEH B OREIZ L ) 2 ¥ v ofFIC0 U TR FICHEL SN 2 B R %2 H
WA FESH Y 9. RN I SEASNER (RE V) & TNEHRT 2B T2
MEEL % 520 5 2 L CHIN O A Y Vit (Bit) ~NeZ|RInEd, v r, REICBWTAYE Vit
ZRTICERT 2HL 2 ZFNEN [HAE A= VEE (ISHE) ] [#F Y anN-2—F Loy (v
B (IREE) | LU F§, HICBRBOHSIE., Bi/Ag REICB W TE WA Y Vi - BIREHRERAH
mERTVwI T,

Fa DOMIEETIIAY Vit BROMEEBB G OMEDO—BE L. IREE 2SHELS % Rk D%
FET-oTVET, ZOMET, Bi/Ag REIZBIT 5 A Y Y EMBIG O WG # R A2 WIEST 5 72012,
IREE DAMIERE L72s5 % %8 L7z LT BRI TO IREE 2 & 5 A ¥ U EMBROF 217w T L7z,
JeATIFFETlE Bi/Ag/NiFe 2 E# L. B AOMBHEILE TICBWTAY Vi a2 #6 SN WHEICHEA
T2 [AEYRYEY 7] #HOT, BlEE)E NiFe 75 Bi/Ag ZBIRICA Y ViEFEALTWET,
CoLE, AYUVEANHO NiFe & Bi, AgDESRBIZBWTISHE IZX D AR SN2 Eith Z e
F1Z, Bi/Ag i TH IREE 12 X 5 A ¥ V2 I%)
REFMLTWET, 22 TH,L4IZ. AEVEAN (@
JRICISHE 12 & 2 B354 L e WigtEfi Ik £ >
MY AT =%y b (YIG) ZEAL, EKS
N2EMDH B IREE HER DO EIR D[] & D AH3HR
%% 2 ORF Bi/Ag/YIG, Ag/Bi/YIG #1E
WL (X (2), WEshzER (K (b)) oxE» YIG
5 IREE O% 512 £ 2% & il L. IREE 12X 5 EX3
A AWML L LAz MRS, B/ Bi/Ag/YIG Ag/Bi/YIG
Ag B TOEMRN T CATIIZEIC BT 2 I &
DAL EDITH/NZVZ EDHERINT L,
BUE I ARWGE TH; o 72T I EE DV T, Bi®
Ag # G L T RIFERICBIT 5 A Y U ERO BRI
fliz HIELTWE I,

100 BVAg/YIG]

ZZ Wk © M. Matsushima et al., “Quantitative o ey |
investigation of the inverse Rashba-Edelstein -0 -5 0 5 10 -10 50

effect in Bi/Ag and Ag/Bi on YIG" Applied _ FIM0ES- SR TS (mT)
Physics Letters 110, 072404 (2017). B: () &H#AOHELER/ILY - RETER
Sh3BROME. (b) SHEHTHAShLER
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ITEH%ER MEX SFEIFHEMRtE 24— F/ 70 XITEHH
[ErigESe T/ TN 1 ZDBIR]

WEE T A=V (=10° A= V) WETMLTT 280 (57 7ok A5#) & BUE&Ics
WT, DL Y, B, TANVT 5%, HOWDLMEEDBE B LHM T, UMFEE TIE, PHEA
REEMEOF ) T 0 AFM & BRE L 7T 2 TN ADRFERAT. T R O G EBIS
DEERR, XKD T NA A TREHARTETH - 728 LOEEEOAIMZ HiF L TwE 3,

WROTNAZALIERR DL, I LVEEZ D ONT /) 754 A2 BT 5720121, HYO#HE
2HY A ;I EORGITFELE . RET L7006 /MG 2 BB 2EREAM S E ) £, Y
W= Tld, o /& oKt o 212, R85 (Finite Domain Time Difference Method:
FDTD ). &R, BB G (Rigorous Coupled-Wave Analysiss RCWA) 7 &, #%
DEBR Y I2VL—vavEzlEliL, 22N 2R L 2872 2GR T2 §5 2 8T
Pibkrex O VMG OIRE 2 TR TIr o T E g (K1), F72. EEHEEOERIZB VT
X, BT —AMMEER T I ATy F UV FHBEDOF ) 70 AKEEZTHTAZL2ICED, F
A= MUREOHMMLEZEBLTwET (KM2), 512, ETHBRRNGS / HiEoRE - MEREd %
ST 52 LT Bl - MY — A REGRIRE EB T 5 L —RIER, MET 572 THOWRED
IRAVER &2 WAIRICHE T 2 BARGOUE. 77 A F vk & LIl 2 60 WINAT] §E 2 SR KR it 2 &
PERDIETINA R L FEER IR B RE D R 7 5 R MEAOLHORFE 2 T-> T E T (M3). %B. AW
Fld, BY LHEYOLR TR T LS L EEL L ) 2RO HBHEFEMIELIT> T TS,

BEBIHE ..

]

A

S

m )m

0

600 nm

X1 : kT / EEOEHRHRG R2:8E2DHKF/1BED K3:XxF/EEZFH
(F/1BEZEAL KXBEM) EFEMETE U = RERAEDE RS

(b)) sEAHL—¥
(F) ZRRBESHIE
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K- BFEBEIZFHEMR L 2— T/NA XEEEF EESFHHEIET (FEAWEE)
http://pesec.t.kyoto-u.ac.jp/ematerial/index.html
[RENDER L EBE AN DHRE ]

[BALA ) 7 A (Gaz03) &) T A BNV F¥ v v 7PEROEEEZ L TRV L M2 OKEH
EENREIZTH L0 2006 DO Z & THo7zs Gaz03 L9 &, GaAs ® MOSFET % Hig L 7-%
WD ENTMETH B (1A N7 BREFOREN 2 S Twiz, B GaN 2wz H
LED A FDEL E 2T AIZRT, 74 NV F¥y v 7PEEROMFENIRERFEHZZTTBY., £
NY RFE Yy 7OREREERONBIIFROBENIIHN ) D TH o720 F72. GaN LiE-> T T
NIV EBAPHROENTVDEZEICEREZZON. 2I2X Db, W EBEIEAOMEEZ LA TV
FHEOFMEERYICLIzVwE B o572 22T Zn0 O E %47 > Tz MBE 24& (2 Ga ORI (L)L)
2T, Gaz0O3 DREFEBERB L. L L& Ga0s W EICHRIEEET 5 L. EFIRE
HEMTEV, METHELTHMEZESBELONE W (2 OMEIZB OIS LS
. BEPTRE N ZOWHEFOHR T, Gag03 BEDKE RNV KX x v 7I2h b & 38k
ELTEMET 52 &, (ALGa) 203 A L BN Y FE v v ZHIEIR AT Ol S5 b 2 & A0 S 2
ol REBIZZOMEBNOHEWE cue 55195 (2008 4£5 H) TR Tw3,

— Ty GaOs EWMDOAFLELS TRV eh b, 3774 TEMEHCTREEZIT) &, ThFT
WERETTHRONAEZ LD WEZEIRBORN (LD S o-Ga03 EIFIENS) HME 572,
HLZORENMENZ LB ES LIRS, EHEIELDD 2008 EIH IR L. LA LES
FCBRDTEND £ )12 o 72D 2012 472 5 720 Z D% 2016 4E1213 ¥k &4E FLOSFIA 725787 —
FNA ZBHICSEED LWL D Y 2y PEF—NY 7 ¥ A F— PGS, #EE LTHIicH L)
ELTWwb, —H, Ga03 i n BATTETH p HDHET, INABTNA AN ERELETDH
bo TN 5 0-Gag03 & AEEMEAH U THRTFEDIZIZHE LV p MM I W LR LT, &7/
HRINEAS a-Ire03 &\ 5 AL A BN AT & 4725 720 MR ZBRE L2PIZB R L7200, &
HEENTpn HEDPRONLEHIICILY), TNA ZADERIIKERA V37 M &5 2Twh,

Gax03 DNV F¥ X v 7K EVWT Lid, WHE. BIERO/ST =734 ZHICEE L, 2T
TRIZBI KT A FTOF N, ZERAIFEEIN TV L, RIIZIE Gag0s FEM (B2 8 70 S i i
T B-Gaz03 LI S) ZH W27 A AN TR TH 505 a-Gaz03 L VKT A MTHY, N>
F¥y vy 75 KREBBICLDE ML AT OHERETES L pn AP ONDHED D 5, BUE,
Gaz03 DRI H Z 101 2588 A3 L. 2015 SFICUFREDOH 5 0 — AL T I OMEHIET %
RMOERT —27 v a2y 72BEL T, 130 BOBM%EET 99 O LD e Sz, 2017 4RI
W 2WMHDOEBET =27 a2y 7054 57 7 CTHRESNT 156 thOWMREREND - 720 KEED [Gaz0s3
EWI)EEADREDH L5 L] EEoTWREDS 104ERD T, 2T THROBLIET S Lidbh
by Bniteh o7z,

brzLzbid. RANOBALY S ERORISICH kA, HEOERZRIT I L2 ERTHEELT>TW»
%o BT TIEPHEMRIC X 2K 200 nm DT O5EESA 2 & 2 HiF L. AlilEE MgZnO &1L »
AFLVHMHEOMEEFT>TVD, HED 200nm &b ) FHIcH b, 20X ) 25E. A0 L
ICEHLbNBEVEBEFEFILZONT WS, MIREEZFE T A7, BT 27945 K, FLTX
ZTLEED A, TNHTRTOFOFELELENAT TITHFEL TS T LI R Lzv,

[1] &8 R, F22 19,60 (1976), RAIFERE, G HPHL 47, 441 (1978).
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HEEX T 4 THE EEXAT179H (EEHEE)
http://nlp.ist.i.kyoto-u.ac.jp/
EROEHREBENSHBICEY 3%

Szelcid, M SHEEBATHIMIRELSLVEVIFHLD Y T3, KRS, LS
FEDPLEONZARIMBOZEICLHTIIT L LMY A, L, UIEETH-> TV 5 Sl
HAGEDOIZ 2T 3EGE & P EEE 721 T, Sl HaARz RTh, ISR TV L EHIETnE
WI0ERETT ., TO L) RFRIRITIE, A ESEORHREO—HLAR TV RO TIE v
WO BEERVENTHA, 2T AT, BHFOTFA M EIZRLZ LW MAEHNALE T,

2005 4EIZABH X 7z World Atlas of Language Structures (&, HFdro 3000 W Sik %z 200 o\
EMRBICE o THBELTVEY (RZLSHEEFHOMD ) b, £ 85% 23KIH) . HiEIRFE & 13,
Bz E, EiE (S) - HIEE (0) - Bhad (V) OFEME (SVO % SOV %2 &) RFEHHOA LR T3, K
LD, ZHIT LMW EDLWEELDY,. AMOSHENE ) 2 5MEOSHEZH 2 T hET,

COF—=4%+ty PAKIVDY L LROSEFETZEDMER L72d DO TT A, ZORMEOSHIIIEET
BN BRMAT T #3483 5 2 L 2 AR L TE T Lz FRIARA TREHIED SRRy A
BETMIZE Y, RIFMEDOL S\ GHEREFEB L E Lz, &) DITHIKREVDIE, 55 D S
iz e 2% 5ORE»H LML LD L Vo MMEBRBRONEZETT, 2O b, Sildk
& & BIZALT 28, BEEORBAEH L T2ILTA2Z PRI NET, €2 T, ED L) Eft
PR T VWA ETF—FDOEEL, BONTEFTLVEMRoTY I 2L —Y g VEREZIToTATL
720 BIZIE, BAEOHAREIXSOVEEEZ LD, [25] 2 [Z] Lvo it HwE T, BARENS
% SVO GEIHICZIL T 2 W REEA D W6 H ) T 355 TOBICIE, RIS b, HiE
RLHEFED X ) RIOIREN R SRR AWM RESEV E W RERES T L

X #»3FROFFOBIENI . ERIEEHE. BEBIBHOELZRT, BHOAITRIEE.

Z# Wk ¢ Y. Murawaki. 2017. Diachrony-aware Induction of Binary Latent Representations from
Typological Features. In Proc. of IJCNLP.
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WBEVATLIFHEE T4 2)EESH (FHRRE)
http://www.dco.cce.i.kyoto-u.ac.jp/
FES5HRTO-—NN FBENEED AT LICET 3R

WS, G D S R A T3 AL 22 ), HFEGEC A — VIO AL LT, V=Y vty b
T—=F V7Y —UCRARHEI T Y, V=T X V=AM - RV — Y 2% L, (RZAERE OB
AL LB, LVBEBEEBLIC) TV AL A0S L EEY—CABRERSISATHE T, T,
INEFTOMRICANE NOHEOAL ST, Wy (M2M) & OWEE% & Bz RItOER — 2
AR SN TV ET, LA L. BERLEE SIS 2 R BCEIRIIZR Y 255 5 720, 5Hhic 4
R OMEEEPEELRMEICR) 3. BAE F4HRBEHERF S A724 UG L LTLTEXR
WIMAX2 7 & O & B i 500 0 K AeHE E %2 IS B HITHEA TWE 325 LIl 7z Lwvwa—
PEORICIN 2 A 72O 2 B HNEF L E T3, 2 2 THAE. 2020 SEACLIEO L% Hig L 72k
HAROBEEE S AT A5, bW L HE S HABEEE T A7 4 (5G) B XU Beyond 5G OWFZERIFEAS
ERSWICIEE > TB Y, 22 TIEHICELV T VAT ADHMELE VI FCILE & 2o v, [ 5E 842 #8R0 M ki
LAN, HE#PAN, BIXOMEH MM o H 2y FT—27 2 b AEWICER TbhTwEd, 20
PR ERS 2B b B F 2. UATZERE CTIE5G I3 2058 LT, BRI 7 a— FoNr FREEE >
A7 Ay £°EHE (Fullduplex) ®V T ¥ AT A, FifE 50 - oriwdliE . SEEEEN AT
LEWRRIILM)E T T v b7 4 — A8 SRR 2GR Lz AK 3L W £ B MIMO (R 8, TR 8m
W7 V7 F IS ERN, R A~ — N M2M EE Y A7 A, e EOFE T — < 2 HuLIchfgE
WEZEDOTWE T, &b [HEFELEP AT L2HEPRIENT 7S5 v b7+ — 2805 ] (2B 505
BRI E S Zit Lz [BREFIEKRDO-OOMZERTE] 12X o TEBLTWE T, /2 [EER
A — MMM G Y A7 A 1T 20N B FER e SHEE 7T 7 F A
(ImPACT) [#& VA7 2B HBE Y FF—4% 75 v b 75— 2] 12X ), Bk ot 2

TSI NWgERss & LCHEBL TV E T,

Z EB(ERIT -
AR RS ARRI A Y SEf

o

- e ILFIC
________________ AT T =T
e B

S AREFI A E
TR - FBTAE BB

AHREICHTZESHATO— NN FBRENEEY AT LT 2HRREMRE

BREELYY  IRL¥-—EE ' ' '
_ ‘,,”' v—Jv»
= avvb

ﬁﬁ- J&;? RRELE

EREI2—

«4#'.
7Dr7b—-_n_aﬁﬁ%Eﬁ Fﬁg i Eﬁ$2?—h
T BEARS S BEVY B . / FEM2MS 27 s
RS

AMREICHTBAY— MEFEM2M > 257 LICET 2HERERBE
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BEATLIFHEE GEEAT 1 79H (FEWRERE)
http://www.imc.cce.i.kyoto-u.ac.jp/
[ — LTBERDERR Y Y — X EADISH ]

U RRIZBIT ST —3DO—2I12, F—AHmOEBBE~DISHPDH ) T3, F—rBamesid, L

FHREBXEZLTVWETE, FyFVELEBEHEEFLVO—METHY), BRFEFORBIIRKECHBLTE
T2HECTY . ARTIR, =2 iU, EBEEEL EDOL ) RHENH LD, ELT, TKADT T
o —F 2L E T

BHENZEER (L =Y LI S) PREATET2RUEZEEL, £7L—YIIFCWTHL Z &
ERELET. 2FD. H4HSHEOMGRZRESLIIELET. L2LAadS, SE SN 5R5%
BN HIRA B 1 | itﬂﬁ%#kbiokﬁé@ia\ﬁﬁtfti@%&wtb &7 —X1X
HHAE ZICHSOFRZILRTE 2T TIEDL) THA, TNE—FTE XX, MAOEEREDNH
SHEOBRREIEEZ G Z 5RRICRoTwET, 2OL) BRRRZR/ LRI SEL T —LTY,

%u\ﬁﬁﬁhkbwf%\Wﬁmﬁﬁﬁitiifoﬁﬁﬁﬁwﬁmmﬁiﬁ\ﬁu%%-ﬁtﬁ
BT, THORLZBEMOBEZFEFFIORD I LI EENETT, —H T, — RO LAN 2
AR RS ¥ A VIEW L o0H 0, B b F v AV e HOIUEFKFICR 2 2 B8ENTE T,
%5IEE, TRAALRDI > TORWHEEF ¥ ANV EMZIZL L OBENTE S (HOoOREI 2
H). B0 TTHN, BREADVOAZLIFELEIHICEZTBEY., 25 F BIRMIIHEMECR D £9,
Thbb, LIRS — AR T,

FalE, B LAN 727 2 AKA U N (AP) 2REEBHFTET 2R F TOF ¥ 1 IV#EIREEEY . 7 —
LELTEMELE LA 2o TR 2@WICTFHAL v T528ICE-Ty £7 L —YHIERY
PO BHBESHICHSEOFEZRKALT A2 F X ANV ZRBINT L7255 T, BTy v ayfigeifidns %
FRICRT A X9 LT ET, T2, 2o [Hlk] 3o AP L BEFHIROEZLR Y 2/ ST uEE <
BERYVPRETNMIMBL L L) THFA 2 ENTED, BEHRLANICBIT 2 @EMEE T 5 REL
oTWET, PLRICK), DM EHIHETH Y 2050, K4 WL RBEWEZ 5 2 5 KT v &
NVOEUPERINLZ LR ET, KAFRETIA FFL Y2 (B & odFEfEICHES LD DT,
FAEABHSE L7z AP ICERE N T E 9,

(£ 3wk) [1] S. Kamiya, K. Yamamoto, T. Nishio, M. Morikura, T. Sugihara, “Spatial co-channel
overlap mitigation through channel assignment in dense WLAN: Potential game approach,” IEICE
Trans. Commun., vol. E100-B, no. 7, pp. 1094-1104, July 2017.

'.ihmﬁﬁuﬁﬁtaﬁrsm
EEMSH R

’

- [ (l‘l)

ERFrRIL:2

1: BIVERICK 2 EREOXERSDED 2 BIVEREEBICEDWEF v RIVRERE

3 S ) 'Jb‘
NEVF ¥RV 2 E5EER

EEHSNED
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EWATLISFERE AREEBRRERS?T (MNFFHREE)
http://www-lab13.kuee.kyoto-u.ac.jp/
[BEEH7O0ty HORRBRICEIT LT A P FIVBF L FyTAE]

HOWBENVA F—F v MIHEH SN, [HHEE %179 IoT (Internet of Things) DRHCAE
LTWET, FilZ, 74X LA IS, AVATTTFNAL A, A= M A=Y —S0RELHRIC, B
LNy T —FREOAZENIFE L. ML BIEEHRE T 2 I0HFIE, LT3, Af
RETIEINSINHEENZIT, u WA —F—DETEET 2IREN 7T oty S ORI AT
WES,

EREPEOWHBEENINBOBFELEOB L 2 FICHHATL I LPMOLNTE Y. HEEOKELES
VEDE N ARE LM & LTHEESRTWE T, Lo L, REEBIEICBWCTHEIC R 2 E TN
SRAM (Static Random Access Memory) T3 o SRAM 7 FUuZ#Z T2 ZH L2 ATV HTTHS
72O, =W T 4 VY IV E AT 4 AL 6D X255 ARE L3I CIREMES 2 ME % F
ATWEd,

KREFEETIE SRAM OfLEE LT, AF V¥ = FLIVOATEI SN, T4 V9V alEoirzsa
9 5 Standard-Cell Memory (SCM) (ZBT 52Mf%Ex T-oCwET (K1) AF V¥ —FErid, X2
D XNV OE S HBHIAL S NAEE MOS @B — ~ (CMOS#@#r— 1) ThY, SHOT 41
VHNVEEEIIA Y =N CTHBGEI ST TwE T, SCM MEBEEHEBICBVWTT 1 V¥
ValE & SO EE 2 FEHT 5 —) . SRAM XD HfERE2EBELEE L, AT OFEEE
FEDRIG VAR T 3 A RIS DD ) 9, A CIRRERERIRICH L L7 SCMBEHAY ¥ F—FELn
REZT-o TV ET, BARIIZIZ, CMOS ¥y — M 2 RGN DOE S TR Y v ¥ — KL%k
AP A2 & T JERAEISCM &V 20% FEEFELZLHE LT Lz, ke LT 2% SCM O mifgIZHEk
I SRAM O#y 23 f5F CiEo& F L7z

BA%E L72 SCM % RISC Yut v Hi23% L. 300 mV
TREMET A7y 2L E L. SCMOE M contact [ Poly Diffusion (P&!)

% 20uWUTIZHMASLZENTE, EELTLE B Metal Diffusion (N2)
VEBMO L) M RENFETCT Oy 2 ZEME #1 : NAND2 A YB B
SHRTZIEWLELE (3. =35
(9ov957-5027) ?%VR - m

B (@TotiTd)] |
il PRUAFI-4 +

noyy) > DOYIF—F4 A TA

| B0 : '
G138
JEBBEEEA
7 B CMOSRIB# R Sl AR/ MEF TR A% T3
- — ———— — — — —— — —— — : ~ ~‘_ - )[/ =Y o
BIRIES (Eyhel)
SCMZEEHIHAAIETOLYY
| FHHU 4 kB I-Cache k.
[ClEg 8 kB I-SPM & 16 kB D-SPM &
"
v REFITINEBASFITEEE
2 _[ FsR : ERERL TR EDE
755 : SRAMEDEEA
X 1 : SCM QO EEEE, R3: LECEBRTEHS 7O Y Y,
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AT LIEHRRBE ERAI¥SH MRHEHWARE)
http://www.bme.sys.i.kyoto-u.ac.jp
AR FORSTIEEETA

HERNICHAIET R4 . SRR GBIL 20 L CTHEICEE T2 2 AT A2 EL. Aaoif
FRCBbD > TV D, 4E, HREBOFIERHEITE DB L 7 B ERNG T O < —F—) HH4 D%
BIZOWTRA SN, TORZEMEIREZTHLT 20T A4 A=Y Y Z2EH SN Tw5, UHFEETIE,
RN TREZ ZHRZ 5T LNVTRAZSLZEEZHIEL. MRI Z W51 A4 A= ¥ FFEOBSRH
ZEMHED TS, AFTIE. ZORADVEDERNT 5,

L5 HT %213 U OWRIA VW B CHRIH & N A3 (NMR) o L 22 5 NMR 3L, HlE
R ET LETOLBRE B MM F T & ORFBAIRE (5THE) Lo TRRZEVIHIWEZ B O,
INEALF T T N EMEY, ZO8F = DRLEBERARY MV ETWEZFEETE 5. NMR B4 %4
UCAHMIEH 21E U ECy 5N, “F, PR E2H D, INLEBMOBIMR LG D72 % 5HIEIC X
DB OVAREE R A TR ST E b5, MRIIZ, T & LTHEKANOKRGFIZETNS HBERD
NMR E5Z2FH L. IRRICAKROLESCHRE 2 F22 M 5 iE ClRItd 5. ko NMR oFikid,
MRI 258 % ffi o THEAN S FOBINCFIHT 2 2 e TE, 20X 9 AR TO NMR &HlliZ MRS &
IEEA, MRS ICZZRIE#Z NN L72b DA MRSI TH b, Lo L. AEKISEHOES 250 L7243
—RRART, KREONGYE % B O N NICEHIT 2 LD 5720, YWHEOEREOM I,
MK oM L, RGO E#EL: EOREEZ R T LI ENEREE b, AWZETIE. ThH0iEY
MRS D IAREAIRE L, AR~ R 2RI 7V T — 2002 Bl LIREF RGN % i3
L7

NMR FHUTT BB D 2 TR O EIKETH S 'H O E . {L¥Y 7 bPOIEARYDBREN EIZX
0 W OEREATE WV BC RO 2 A e TH-AC HMQC #:i& i w/z, Sz k) BC ol
BAETH HOANBRMEINS ZoBIREDSIEL, SHICHESCOZEY 7V E26ET 52K
TEANRY MVADRERANFTEETH 5. TDbH, "COLEY 7 FofE#HzZ ' HORETHNTE 5, 2
AU Z2 S & AN L 72 'TH-"C HMQC MRSI %2 #E5E L7z #fEo @ bizid, FBIGHIE S A 7 A
W (HbRE=) oL <T, Tty v 7 (CS) OMGizEALL, CSEHWAZ LI
£ 0 WAR RS S B e G S B 2 RIEICHIR S 5 2 L ASTE 5720, B EREDm LS ie s 72 %,
1%, BCHEER L 7-7 )V a— R &k~ A IZEERN
WH LB, ZVva—AeZoEEYWTH %I Signal intensity map (34 min/frame)
@H%;’EFH?@JEE\ 7% 1553]‘ L f: ffﬁ%fﬁ) %O - )I/‘H‘ > 70 ]) > -!ef. 34 -68 min_ 70 -104 min_ 104 - 138 min
TR IBOMIGH 7Y AW EZ BT 2FHIICH LT, .

CSOEAI L D2 o2 M mEL 0 R R

5 COMETFB AT RE L 2 o720 73— A, ”‘ '{

547 (Mo “Injection cite”) & BFig (Ko “Liver”) N

WHRWE T 2B & & A L7z, FLERIE.
% (Ko “Tumor”) OB IR 5 A BLIL
W& & bicml 72 72, K Tid'HPC HMQC
MRSI & TRES VM E N B REHOE T b E LOR
LT B2, RIE IR 23R b h
Vo MRS CTILEE AN 2 BEIE T — VT 7 )
RELTHOLNTWLERETH LN, DL AR
BT A EY ORZ2 BB A MRI MifgE L CTHERR
TEDLFELRETLLLBIC. TOFMMLZHYE R1. BEFHICLIUBALE, 00—
BRCIEE L 720 BEYYXICHTBTILa— R, B, B

5 DBz I BYRE
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ITXILF—MHEEEE IXIVX—cHAEREZSH (THHARE)
http://www.device.energy.kyoto-u.ac.jp/
[CuT—7LEIIATOIEZ2X D v IR S B B8 EEEE]

BIRERIIEHT 5 2 L TRAEPS YT L 22 WHN 2ME T, COMEEZHH)ZLICL- T,
W CHRERES T HAETH I EDVMREIC R D, BEAILBEREE (MRD. V=7 Py, &%
IR E (NMR). KT IEZR 2 EOfk 4 2BGEAMEY) ST TwE 5,

BEARO R T, FRCEBEEREMFIEN S 1 oML E 2 TH AT HE TRl 2 AR I
BRELTHHTLETTEREIE0DREICL20T, IhreHW2ER GBIRERM) 2FHIET
EE, PERIGH I A NP T EL720ICFDOMHHADM &I N TV BRI L THBmE
M OBHNIED S ZEPHEERINTVET, T2, MAKBOBEICKEGEABREBELZREL, €
N O ORI ICFEEIEE M 2 S B (8 TRESE L - 2Bk E R ERICHAAATL F 21X, HEkE
DETDIAINF—ZINL)ITENTELEVSRHELH D T+ (GENESIS 71 : Global Energy
Network Equipped with Solar cells and International Superconductor grids [1]) o

T AT EAREE ST CRIE S ONTEHBRERMN (T8 F 2 v VEEBAN) LAEHN T
MEEES 52 & T LAl TLEEE I 728G S HIEER ORMIEZIT-> TETHB Y, EiEnE
EOFEEH 2B km O R S > THAES O X 512 (3RS EC) 2 2 FrHdaf ORISR LT
WET 2] BARMITIEELE & NEIC X o T 3 HhAS AL S ST — 72 ER L, 2OEMIINNY 7 7
@Iy X v VR SE, BEICHREEEAR (YBaxCusOr) # ¥ ¥ F Y v VKR S5
BB OB L E L7ze SO & H I L CHURS SIS S 7 2 i 2 72 S8 (08 g % A
EHE O Tt 5 B0 BRBE T HEAERP (77 K) T30000 A/mm? PLEICGELTVWET, ShE
TIZ, EHREMRE L 22083 A MEZEK T A 7202 AEH L LMgE (K1) o
FIZEICHKII L (3. BUfE. E7 a2 iEH L CEAMUIZRDMATHET,

F72. 20X kR IALEAT IR 4 7 TRV F — TN, 2 OVEREIN _EICR AL OHET I 2 B ] RETE
2O TWET, BfE, KEERSL) 77 28, AEREE . WEEMZ S~ b F%EF Td,

SE XK

[1] Yukinori Kuwano, Prog. Photovolt. Res. Appl. 8 (2000) 53-60.

[2] L Ek. BILFIZE, “EAER Ao & ) 2 2 RS IRERI LB EE B O, WL, % 65 %,
1996, pp.372-376.

[3] Ttk YEIE. “SRAB X O EIEBEERM O STEReIL”, ICHWE, %85 %, 2015, pp4l9-
422.

'YBa,Cu;0;"

YBa,Cu,0, ‘  NbR—TSrTiO,
=m B mEAR : S O ;o

Sr(Tiy 9sNby 45)O5
Ni
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IRIF—HERAER (TRIVX—CARSZER) 70X IRV —295 (BHH)
http://www.pe.energy.kyoto-u.ac.jp/
[FBEERRIIDEA L DR ERREREFE DOHEL]

1. [EUC®HIC

YRR TIE, ZAVF—BEICI Iy M AHEE LT, BEZDHI AV TR E2E
ALZHRELANF =T AT 22T = EL TS, S, FHEROREEA X o THMLT 2
EHIREIC B T 2 RERHOXRALZ BN & LTRSS ED SN T D, HrLWE ﬁ%%ﬁ%

LB EERGE S (SFCL : Superconducting Fault Current Limiter) Z2WTHIA$ 5, SFCL 13
KIZIEA Y E—=F Y ABET T, FRICEA Y =5 0 2% 588 LIEERZ Rt d %,

Tk, B2 EZ/RT FCL & L CEESFRAOERR SFCL Z#% L. SiuEEE REBCO
T — TR & I\ 7 A B A R R B R 2 & 1826k VA, 200V — BRE BRK RRAR FE BRI R i
T5HTHREEELZ (K1),

T

m#%%(.z) 2B TR % B L2 R T
SLG BRI AR S L, MC34 % B TR 2 sy 2
FTORRZ /8T X =% & LT, BREZO—RIFEEE THHA
¥ 2 B S 0 BB I 22 W D 2 A L 72

5 D MU\ TR E AR AR S 5 DC W % Bt
5 ZAHTIHIE T 5 & o E R T 1 492A A 5 206A
B L. SEOP OB ¥ — ¥ Y AT Y R EHMET S
22 L BREAL 72 B O, mmm\@tg& BT L
BB L B BRGNS O BRE R R R TR L 72 ;
b o EROBEMELIX 10V (R L) 50V — B 1wy ool - sacondary. ol
(RAERH D) Kk Sh, RERTHEHr b semn B RMELAZHEREERRMSE

1 [ cross-sectional drawing ==

power lead

250

central axis

50 mm

by7 == Shy=Ih=1V.§
EHLTHAREELS L REROMAD I 157 & (RGEFRMH)
Ty H3ITRT L9112, BRI ZRER AR & IR T %
CEHHERTE 2,
12.8mH
g e S 3-phase Grounded Fault S _%phase Grounded Fault
i =< gl Ste < gl
E— T — = B & %“‘b 5 % Step out
; Trans ; 2 6fo 26 @X
sy [ g lim o Ba @ 4w o g IR
18.26 kVA Ly Bus S | 8
o Ve ol T 5 2 withfcL | § 2 without FCL
WYX, = 1.227p.u.= 2.70 3-LG fault S% 1234 8% T2 s
BX,' = 0.394p.u.= 0.87Q Fault Clearing Time (s) Fault Clearing Time (s)
mX," = 0.128p.u.= 0.280
2 [RERZECERERENRK 3 [R7EERDEE R SR ERFE DIE K3 E
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IRV — KL R KER7T7XAYHRSEF
https://www.s-ee.t.kyoto-u.ac.jp/ja’/information/laboratory/htpp
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