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? ==
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PREL BB, HFHEIETNA ZAREIEID /T —F 5 ZOFEBLIZIT, GaN % SiC D FFE)s
FEEMATE: —J. INSTAL FNYFFxy FREREBRINTVRENY F¥y v 7HH 34 eV
OFERIZTF L, KONV FEY v ORI ERONEZ D LB X AR Lo TETe 2DXIH %
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FEHOBIZH S GaN R SIC LD BELRINY FFr vy TORIVWHET A N2 FEx v 7HEERITF]

MTEBDEALH D L) FICHIRDS S 72 Tw b,

Gaz03 3N Y FFx v 7255 eV H Y. Si 75 A5 5 FTIUSHRAROBICH 5, K 3ITRT L9
WL DBRLDEERHEEZ LD L VI EMAEDH D, D) HHEFRO I IFIEN 58S D B 1
HLEMTH Y, Bl E W) — BN REM TNV (REER) 255 5T GaO3 BRAMER ST
Wizo REGNY FF Y v FIZH Db ST RIFZEENLZFL. ZThEB L5 (BEDZILLE BAF
T 270 EZ5NTWz, TNEPERTNA ZHHATERVR, LW BT, SHFREICE
VT 2007 AU D & B O TR BILEL R SR EA~ ORI E 2 ATz TORR, RELNY FF v v

TUHIE LW ISR, ¥ a v M3 —8ME. Ny FEEBRICE 2 EREOLERER. 512
(ALGa) 203 IR DFETR N X BN R v v 7EH 2 & 8K E L COREDHS 22 7% 572 (1.2

—7. UL Z D Ga03 HHUZEERINIZESONTWA T T, AFERHREETCH 72, 22T ¥ 77
AT7EBERELTHY, IAPMCVDEICLDHEZRAZET A, 2008 FI2%>TaT v ¥ AfEx
LD o BLEIFIEN D Gaz0s (a-Ga03) AV L7ze SHIZHELEMTHBICH b5, HW—HT
WERTEZENTW (3l I THEY 7 74 T o B EZ o0, Z0 I E L7 Gax0s
W THEREF U aBZRY 2] LEIIETTHSE, LA L. BFEE W) BHAROTIIE Ga03 D Z D
SFFHLEHST, REGPMIILEIELTLE ). THITI A CVDEETIE, BB X912, [HRL
WNZHE L7 ] BRBEICE Y ToomEMERE S, BED [KE] 1Z2o20WTNbB2IFT, ®EED

€sHE]

o B Y o €
HaEBED
EAEX
fE&ats @ | rhombohedral | monoclinic deﬁ‘gzit(i:ve cubic hexagonal
FEFR corundum p-gallia . bixbyite 9
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[El D 5 &
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a B EDTLND LI THB, ! LALAY FEY v IA353 eV EFERHIZRKENT END, F—
U ) BRIZE R F2E 25 L DEHICHETH 720 ZTNA20124E1C%>TSn D F—E v 7
W) n BURELHONL L) IR o724 TS —HO R, [HEEREOME] Lwv) [fEn
bOIHELEW] EEZONTELMBEZBCIRL, ZRTHONLZHLVIEZFM TS L)
TEMIMEDSE N EZ LTV D, TRIBHMIIE, sy 7 74 7H:RKEH, 2 A CVD
EV ) BETEMZRER - HEZ2 D EICHMEZERTELZ D, QAT+ =V ADEH TN
AANEBTEL LR D,

NSO, NUFx—¥THDH (Bk) FLOSFIA? 2% H &, o-Gazx03 % I A + CVD #:TH
ELTBIA XYy 72ENPLENT—FNA ZZFEEILL L) LT HRMIEE MG STz,
0-Gaz03 b I A b CVD EDMEDOEAMICHZ SN0 T, B LTHOLNE T NS AL EMTH
Bl EA - A DOWHTHEFNINDLEEZLNIL)THE, bhvbhd., HEEEOIHEE
FAIIRE M2 E L, BB ILEIZEICI) LA TE 72, #ikE LT, X 2016 4£I2IEH IS
F VPO gy hFR—NY T F A — FE#E S BL 2019412/ —< )+ 7K MOSFET T
F v FOVEEE 72cm?>/ Vs ZEBLE N2 [6F M4 1D EINA600 VIHEY 2y bF—nD 7
FAF—=FBIOZINZH 750 90 ~ 242 V — it 400V, 09 A BENEHRR— FOGHZRT,
Gaz03 DA IEN L CTAAL v F ¥ 7B ERA 240 kHz L EE L, BRIROB LRI FEIHEINT
W5,

LB FEARO T E > TEELZEE LT, n e p MoOBLZEEHIH, B L O~NT ok
DEERIEDPT 2O FXY vy THIH NV F¥Yx vy 7o I=7) v 7)) BZETFohs, B4
F¥Ex v 7FREARE n B E p RO T OREZ 5L 2 LA L WHEDZ L & IS p Bl zEE
HHREETH 2, I, BRI BCEEE 2p MlE» SR EN D 72012, MiEFHumIcs
FAHIREEENIKE L, TELOANERPRKEVZDTHL, FZ Ty G032 727877 % F—
Uo7 LCpE T 22 b 3WECHrEBbNhb, 22T () BeE2p B & ) EICME T %
o, (i) 0-Gag0s LML a5 v ¥ 2k 50, (i) o-Gag0s T BB IEHIE W, (iv) NV F
Frv THPREV, LI ERDITHZENTENIIE, n D a-Gaz03 £ D pn WEIPHEOLNS
LIRS NG, K LWEAEDO LX) TH LA, I T ¥ ol (o) LMWL BAE L,
ZOWTI T V¥ AEERIEA ) V7 4 (0-Ir03) BINLO5EMZHIZL) BT Ebh ol I A
F CVDEICL DV KET 5 &, HREERAE S. p BREA R L [7] a-Gaz03 & DT AL 0.3%
ENE otz LA L, alreO3 3N ¥y v A 3 eV BT A FAY FE Y v FREkoT L 2
=27 ZIZHVBICIERRRMER DD TH D, T/ pMOBEIIFEFICH S MBREICH L, Z
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Z Ty a-Ir03 & a-Gaz0s DR TH % 0-(Ir,Ga) 203 ZHETENEX, NV FFr v FIIRKELTESH
Zn 0-GagO3 L DETAEED/NEL b, HIEEODLNONOWEIMET L TWEDIEZZTOHTHY
NV F¥x v 7H533 eV TIELEED10® cm® B0 p & o-(Ir,Ga) 203 BES T W B, 0-Ga03 & D
pn AL, FHM60 VU EOWEERL, Bt 100 L ETH o720 EHI1T, N FF Y v T4 eV
DOpHEB~NORBLAHESLNTBY., (k) FLOSFIAIZBIFT ST ZRFEEITEN LTV EWEE
ZTW5,

N RE vy THEN LA FERORE LR TH Y, SFIE AT OMEIC L - TH L ikRE
EHEAMT LIRS, 0-Gax0s DIGE. R I T V¥ AfEL D a-AlkO3 B & U a-Inp03 & DRI
Ko TNV FEY v THIESTRETH 5o FEBE K212 A - THIENZMEOEE, ThbbHN
YEF¥Fx v TR 37~ 9 eV OHPTHIBIW REZ 2 & 2 FEERIVIZEEZE L 72 [8]o

COXHIZ, IAFCVDEZHNTI T V¥ AEED a-Ga03 ¥ b7z Lid. BJiFmicidiE
BREMTHDLD DD, DL DA T ¥ AREEBILY E OBA - WM X D ERAEEE R 2
LD oTDb, £ DAT ¥ AEEBILWDBENIZH I LCAY MTEETH Y. bhvbhid
W-Wkox [a50F0773I)—] LIFATVS, L3V, RELEMTHS AL (B-Gaz03) 1.
HEMWAFAE L, 2O LIZFE UME Z R ET 5 2 & TIHFEFISHMEOBENT: B-Gax0s @AM H i, i
KR TELLOMEPITbN TS, L L BRI MEET, (29524773 —] 3EKX
KED [PEI7 73— LRV 720 7 7 4 THEBICTIIR L T B-Gax03 EMII AN TH %0
L2l (290587730 — 1 3EMiney 774 7TEREFHTE S L) FfEH 2 —FH T, ¥
FAEGIZE D RMGERT LI EDTER VY, COMBEIZEL T, B EICRPRESBE Ny 7 7
g% EAT 5 9], IR SR EEN 2 VW5 (10, Loz ik TowRkEZ#ED TV 5,

AL ) 7 2%, PERDEEE E LTRZE REREZELORTH 20, ZTOFREZ G L 7201%
SHERAYIINE LT b, 2020 4£121% Springer £ U “Gallium Oxide” & #E L 724 764 H OFEFEDTHIIR
INBIZESTW5S,

5. Bt~ x> LB

WIS, LW 8 ko F 77 4 7 AN 2k X%, bhvbiud, NV F¥x v 75378 eV TH
% MgO % FEHRIZH W, Mg DO RKRE WY FF vy v TH55 ~78 eV D MgZnO iR & 0 IkE 230
nm LT OFN - BT RS EEZTWE, TN I A CVDERZHVWZRKELZITW., HEilkiZ
BUILHYV—FVIAEyAZKS5IIRT, &
BE#1. #2128 W TP EK 190 ~ 230 nm D FEG e e e ML
ST B (11121 BAFRT ORI —
ELTIREAY 8RO IE A A TR
LN TV A FENWHE AR IR X AIN DN
YEFFXx v STHRTESL 210 nm TH Y, EER
T CIE 200 nm LT TOIREIZW LAY AT
BETH b, MgZnO DNV F¥x v 7iF AIN &
DRELSLD B0, KR HIFICEOKE
VSTV AW 200 nm PUF OFBICH 160 180 200 220 24
WC, CREKIC X A EERE TORE R L SE (nm]
BUIBEZRT D BTy MSIRLIW g yg/z s R 5 578 MgZnO B (508
R 207~ 220 nm DN ASEHEGRATIE #1~3) OFRICH T ZEFREERK (CL) ZNXY
RO 4 VAR EE L EPHESN M,

207~222 nm

-

aft#l ERl#2 ER#3

FEE R

e

260 280
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TWA[13le SO X912, B PEkz HWT, UV-C H»bEEBENENICDIHF TT 4 7 A0
BICEET L2 LTS,

6. £&B
BALWIEZ OB H Y. FCHRTOEHLMMELELZ L2003, TNZT LR
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72 DIE R S o A RIER 2 BRI Do TEZF ) VT L2 ENRARURTH A, L—
FEOEP L v v 7K BIFEMER ZEATIUL, &y EEORPURLR MR E RIICDb2 5T
R L2 EDMHEE 7 5,

AWFFETIE, KIRRPEEZRR I EMT S 24GHz O~ A Z7aiEzHwv, K1 B 2I1RY
OFZFO+FHRMT VLA ZETHITLAL—F AT AR L. VAT AR ERET Ny 75—
ORI EFHL, SKR—1FD GaAs AL v FIZINW T LA ETZY YR LH0E%ZE 5 2 HH
L. TVAL—FE LTEfES /2, 51T, ReMBEWREBURATIC & 0 FGES) O 8B E 2 R, 1T
Wk o3 2 BRI 55 7 4 V& R U720 ZOREE. WIGEB) % 7R3 ARSI O A % IR I A
A=V TTHIENARRE R D,

B 3/ FETEFY I b HEELZRT. H34AICIE BEI AT AL DB LN
B A X — 2V T OREREIRT o WREHEDOWTFNGERIM/NTH 505, Kikx & L T IEOES A
MBI BUL I N TV B 2 &b 2 b, K412, WPGEE 2RI EHVOEVEEZ, L —% (5) B
L OWIF N> B2 X B8A L % () TZERENEGHI L2/ 2R3 WIREN 2 &0 E 8y —
UHAMHETEIL —HLTVDI LD, VAT ALY, KikEEH L CEAFEICHRE= S
VU REE B Z EERBRINITIREN T,
£Z3k [1]) T. Sakamoto and T. Koda, IEEE Microwave and Wireless Components Letters, doi: 10.1109/

LMWC.2020.2992541 (2020).
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BRISHEE BECEIZYH (REMRE)
http://www.asl.kuee.kyoto-u.ac.jp
SRBEEY TRy NOENTFREIPARERRBIES > M) —IcRICHE T -HFR

WA > M) — ik, BRTRSABRICBWTEZ 2, S TICEN TROBROFNEEZ 572
DO TT o IS L D HEBREED L L, TR T8 % 4T R e & B 72 B2 B lc 2 5
Y. BEROEIEAEBTX $9, BUEHE L T s TR TS A REH RS~ ) — I3
BEAWELDOT, HADKETRE =B GWIZEINIC THC S  OBBER—DT D Y T3, 7272, KiEBE
Ao Tnhzd, MhEEd$AIENTEINERY ¥ M) =2 KEICAR S, BEORE LA TR
REREAFENTLE ), Lo ZEMFAELE T IS OMEZ AP L CHEK TRATABEOLE
T 5720, WEMERE CIIEBEE< 74y N & Mo B S ABERNEY > F) —0
FIUF e &2 7> T E T,

BEDIZ L AL OERBIEERIIIELDOBRE LTWE T2 20X BRICEEDSEMS b &R
BEITHMET LB IREL, 73y NORAERSZELTERNE 20 4, TR B2 HE X
CHFEEFNCIRET S 2 7201213, AL OB 2 Il L, RERIY - ZRINICERE B2 8435 2
EDUETT,

FEFZE R Cld, TR TRASAGEMREEE S~ ) =D~ 7 % v b SiBfmE~ 7 4y F Tl
XMz 7200 (M) OREREZEBHSLY I 21— a3 VLo TEMi L. KBS REEICS
ZAHWEOWHTEIIOWTHHEZIToTVwET, TNEFTOMRGHERE LT, E2REMLETH L
WYy (€ — 2 ORIEEREZ b O s) OMIEd, ~ 74y MOBEER > HIOBHIS Y I 2
L= a VOMBEPOTHET LI VAN TH L ENMHRINT Lz, T2, W7 2y MzBw
TIXBEMG S CTH 5 A MY (¥ — 2 ORIRICERE 2 5.2 25K 5) 2 /IE$ 5121, AR
BiadsEd 5 a4 L SIBRER TE X, WM~ 7 Ay FOMICEE T S 2 & THIEATRETH 5
L EMEIDT LT

COMIETEREE L miRBEE Ay M R
B2DXHZHRSEZETHEESY bY — 2885 L
-2 EREL, SWCHENTE—2%2EL
Y EOE - LB ETOY -2 ARy M -
BREZYI2ab—Ya  ICXoTELE L (X
3o COREE, AFHHICIZHETH o2 E—L2 ARy
MR ABES OB BEEZ T TERT S L 00,
E—2AAEy MiETHh, ¥—2 2Ky MERDOZE

4

2

Y

.

V4
BRHFERHICR E > TH Y, HRBEES 7 % Iron
N DERF IR AR IR > b ) =~ OIS IS . .
BT ) &2 B RN E LA 1B b - RERRREY Y% b

X2 ZEBEEYJ v NDOEE K3 E—ALZKv MK
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[SFEET—4BHRICWT 2 ETIVEHE]

BEMLB L CHELESHBHERL TRy FD
BREDIC AN LCy 1) - R\ L2 THRE
A EVERE %2 & 0 7 WA SR O RGEE - BFEAL U
T3 o BABER OIEAT BN B X OV B o &
W2 hb 56T, g zMarsbe7z Lidtkio
FHERRIC X BRI B ORI RN REE D o TL
THEHTEHY TEA. T, BHROEHR
RN ORI A FBKREVZDODTH Y., %A -
HHICEBAICEOR N 2R L $ 2 E T ViR
FHERDLNTVE T, AFRETIE, FEE—
Y DEBRERELRL D T &% RIS i
M EBLS % €7 VR Z L T E 9 (1,

i o7z, BRBOFEE—V2E 2, K1
DX H I FEE T e BN S s B L F
F (R OFE T — & T b AT T VT
HECY)o MBIOERTE, 22RRER T o> 22 [ i
DRI THERLE T, M2 (a) (XEET DM
ETINVT, ZAHKEI Is B L OEE Vs ZERRER
DWW T B L BRI G VO IVF R —
FEBE > TWET, WEIFHNIE, 2 (b)) @
X ICZEREBOBRE S T BLOERES V' O
RNVFER—- MEHETFTVTERE IR T4, MHIX
<)V FHR— 1+ CLN (Cauer ladder network) {2
XD RLEETFERB CRHEIRSINET. (I V)
Erv) 32 (¢) ®X ) IR T 4L
THELTWwET,

M1 OFEE—FIZONWT, B ZHIERIEE
AR LS E o2 X3 IR L9, 1X3(a)
13 UAHERIE Ty 22 5 AR 5 A R 3 2 TR ] vl 18
BN TWEFT, M3 (b) ZHEEITT, DO
D& E, EHEERBEIIFE LTI A SRk
BAEFH L TR w20 ADEICR>TwE T,
[ 78 1 & B A& ke 3 B 22 R i A I O W o A B
RLTWL EHEENEDLD, FITKRETEET S
LD, EREICE—REEHBATETYS
eI ET,

3CER [1] T. Matsuo, K. Sugahara, A. Kameari, Y.
Shindo, “Model order reduction of an induction
motor using a Cauer ladder network method,”
IEEE Trans. Magn., vol. 56, 7514704, 2020.

T 1
I I
I I
I I
l | @—>x
| BTl () |
! I
: I -7 | |
| | | I \ I | 1
I 1 I 1
| I uU- LW AV
I I 1
| YU S VNN B
e e P e 2 S
—_memEl e —m——-
I ] cos sin
! | ERBERAS (M)
I
i I
2 I
E Eﬁl%'ﬂﬁm : ﬁi‘]ﬁﬁ‘]
—x
K1 YZT7HFEE—ZOEESE
T —2 1 r
o—3 Z. gt —¢ oT—]
ﬁVS 7 Z | 4 ﬁV' 4
(a) ° ° (b
g —2 — 7 r
O—3] Z. T <—° ] —o<T—]
A s 2 Alp=m| 4y | 2
Vs : Z | 4 Vv
(c)o— ——o— —o——

K2 E—2ETIVER: (@ BEF. (b) FTEF.
(c) BEIEF EFEFDER

6 T

ddy/dt (mV)

1 1 1
0 0.005 0.01 0.015 0.02

(@) e

(b) . . slip

X3 E—24EORHK :(a) U HEEORFREIK.
(b) HEEDDEEFE

21



No.44

BULVLHIKIRIEZ KR T 2 hinE iR T FERE
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(xR 2SR B EFER RSO RHRHE]

(PR RHFRE)

Ve L, B HBER oA HEE ¥ — 7 v b L mimB s8R £ — ¥ (High
Temperature Superconductor Induction/Synchronous Motor: HTS-ISM) ¥ A 7 & OFFFE5I % % HE
LTWw5b, ARWZERSEIX. 2009 £ 5 10 EMICH Y NEDO R JST O 70y = 7 M2k
L CHDTE Y Rk BEE IS O 72 O LB 2 R 2 12T L 72 [1.2]0 € 2 CTARIEL Y RS- —

T4 I R=vary (0 HEEOLEDOL LT, FirERT
Oy bOFHE &I, KA ELFRZEICRITL T RO
10 E%OFEMZHIF L CIERZEZIMEL>2oH 5, $72. #
2R HAE LT, BERICBIT2EA - BT AL F—%
PoBFREOE—FHEN e EEmL TB Y. Bl 2 IEE/RE D
ATy MIDOWT, FERORBEIINZEEZ B L. HOMEL
PO KRR 22D — B PIE B ORE AT LT 5 [3]o
Gk, TN IR R D EILO/NS KT v b ¥ —
52T 5 HTSISM @A LT, #i7- % st oald 2 B
BT TFETH 5,

M 112i%, JST-ALCA Yuv =7 b LTHE L& B
REETF VRO EEZRT [1.2l AL, SHRRELE
SR TE T 5 [ E TR B X O SIS A o 12 i
BIZE T — T2 L Twb, M2, FE T EBOEGR
WEREEZRY . HTS $ib o Litdethid. JEH 1B 2 B
Ry VAR A RTH, A DOHMHAI—RICE->T, 714
TAYITNRTG A=Y VRV ERNFLRIZIZCDTHRI L7
4], & 512, FMEETO=MRmEERL D flaile L, JEHR
Rt LCERLd % &Iz, FERIEEE R + EH)
FHRERIEA LR L2 2 A, K30 X9 ICHTff
B oEBEREZ B ERBEKTYS [5l, & mEmko R
B b X OFERMIC OV TR, K2 ORI Fid iy & 8
bbb, 512, Maxwell HRERIZBIT 288 B O RIZ,
AR Z PR A RECTH T 254, HiRTHAH ) EXHT
bHHLERALBRBEOBEMRICOABING, E- T, &
HICIIH 2 5 R 3 o ZERATE 2T NER S 2w
A% HTS I B 5 YEEHIE O IR S L 057D
WIHL T\, fito> Ty HTSISM OERORIIHER SNz EE
HREBEIFE D —o L LT, Lo E HIE L TRat 2 i
OTW5,

[1] B L2 bu=2 212 H &, pp. 3941, Nov. 2019, [2] H#E
YU, 727/ ML ¥ K107, pp. 77-78, Feb. 2020, [3] Y. Kido
and T. Nakamura, unpublished, [4] K. Ikeda and T. Nakamura,
under review, [5] T. Nakamura, M. Okuno, et al., Physica C, vol.
578 (2020) 1353662
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BEFYETISFEE SBREFIF¥SF (BRAHARE)
https://cmp.kuee.kyoto-u.ac.jp
[XRAE L RERE IR DR HEER]

AEY M= AZBWTIEAY Y AEEREORNTH LAY VIRV EHETH H05, HAE Vh—)
B EOWET DAY VHBERERBHEICI > TAE VA2 F ¥ ) TORMIER L CGEED 2 &
T HEBRPEANATON T E 2 A VREREHRIIEHEBN T2 2B TELRVAE Vit R 5
FHRELTHFALEZETH Y, Bt - AV VIROMAEZERLE W) BERTH 7, ZAIRH ETHEBENT
&z ST TOEBRRETIE, AV VRBEREIRICX 2EREEOBIS TR TH > 720 —F T,
B 1O ICAYE ARt a2 ISR ZL T A KMAE VA E X5 I ENTE D, 2018 41
Berger H23MA Y ViR E (1] 2 E % - FZREL 72D 2 K8 ) IR A ¥ Vi ORI AN 7%
END LI hotzs TOFPI. @A/ TSR Pt Cu) ZHEBEEx~A 70l - 77+
iz a T L — B FICHRE L CTEOEBEEMB-» LAY VIRERERERATHEDTH
o EXLMFEOEZEZD 7V — T IR LEMOBEZED 5 L L 1T, 8K SifEE IR
Fx#H L 2FEREIT- 72 2] RIS Z O FEERAE R O B BRI 2> 5 O PR A2 RA T E 72, H212
T X DS, AR/ JEREMEAR T R CHE OB LR AR FRE LG A [AY YRy 7
EIFEN DL BRIC X ) KL A E U DFEBIERITIEA I NS, TOWA. FERMERF OB E v -
BRI E > TER SN LZEROF MO EFMZL L., RMERPERESNLZ & LD, EBRRTIE, W
bF A F I 7 A %FRT D00 HRMHOFERE LTI T L —FERBIEHE L THRIELTH 5,
B2 121 & 9 ICHERANE COBEALF R T v ¥ v VOBREMEEZE 25 L, WMEHICHAD T 58
PERE L U C OB B DORZLAH Y Go TWARIFIIEE S v (EFBEMAZBIL TV A
WETITEBRRFOAEZZZ TV, & DbIF, WESERIE & EH LT 556 13308 - 8k
BlOF v /83 8 Y A X 2 BMEMAT T L —FERBICRIRBIICE % LITT. PR, A Vi
WIMERD T T L — FEEROE BRI E LR T DA DXL TH DI ZORET 2S£ (1K
3)o WE DI 2 AR BRI IS SN EBFEF L LTETMET 52 LT e S EIE
FEWRED SRR AE VIRBHREEREE [AE VH0E MV 7 {EEE | L LCERMICEHMITXE %,

HEOSOFEBRTIEISIOR—E Y 7Hl - BRI 5 A ViBEBRERNEOLRZ BT 52 L5 T
X (M4, FATPEOPREER~NOGHMED FEIAETE L X512, COWMERMAKZIAE Y ba=2 22
BULWEHBREOA R ST, KA Vi E RMEE - BROMELHREAM E LTOERERETH 5. it
A F I A0 2 HE I GHz 258+ GHz TH V. WEHMTICHIC BT EE 24 79k e
IZh7zoTWh, KERTHRALEZE D GRRAE Vi EMEL BRI ZINH TS 2 & T, XD
BT 5 BRI TN 20 B FFTE %,

ZZ3k : [1] A. ]. Berger, et al., Phys. Rev. B 97, 094407 (2018). [2] E. Shigematsu, et al., submitted.
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EFRETEEE XUMHYMIZESE (I LHRE)
http://www.optomater.kuee.kyoto-u.ac.jp
(=R zhFELE BIEL ZHFERLEAD AlGaN FE5 LED OF1E]

BAOEE. BB, B XaT VS UV TT T4 = ERCS BT I TWwS, I
TIdBIZIEHg 7 v 7R ArF. KrClZ % =5 v 7% ET v TROEINEFEIH LN TE 2. K
TCHKOBBEAM A <. EEMBICH 7 AR ELTELI L6, (HOUT2HME LED ICE S oh
720 EFRRIZ) BAREISEEOEHSBF IR TS, 8RO GaN & AIN 12 X 25 AlGaN
X, GaN & AIN OHMIEIIC X ) 2565 A 34 eV (P85 365 nm #124) 205 60 eV (207 nm) FTE
LEELHTENTED720, ZOBRMPREIOEIEMMELE LTS NUEA RSN Tw 5,

WH. AlGaN R LED 12, iR EO LR T EROAHERT VY 74 MEED (0001) #5512
R EN D, BT EBOECIZE ) ETIHEREBIIHENICEATEY . ZOENFE V5% FHid
LTwb, (0001) T lhodsa, ¥V oo B R w A mIcEE LR FMTRAE 75720,
FEASNETLIELDSE MR E LI EEE SN, WBHICHBESTAMENTA-TLE ). 20
AR EIHT 512, HREEORNMAEMH LT, EASNERORETHAMICER T 5 K5 % K5
T2 ET S EDRENTH S, A, (0001) MHH 5% 43 72 (1102) 71 % FH L 720
AlosGaoeN/AIN B THAICBT B2 BAME X, (0001) FIER L84 23 MV/ecm (2 72 5 D%
LC. 7T 07 MV/em Il T& 5 2 &A%, Fx OEBRNZZEICE D b2 o TW5D [Appl. Phys.
Lett. 104, 252102 (2014)1.

ZO i b LED #E2BHCWEETH - 72 mii. (0001) TH O SEESRPEEATE Lh o7z
CEHb, LED IFHHBWEE 2B ECTIZH A, ThTh, M1IWCRLAZXHIZ, AIN, n#l
AlGaN. AlGaN BFEEERE, AlGaN JhA . AlGaN IEfLIEARE (S SIS RZ2 %), p Al GaN e &
ZLDREBHY . TN L CTHEICEL 2T 5 2 EPUETH 572 [J. Crystal Growth, 522, 68
(2019), Appl. Phys. Exp. 11, 061001 (2018)]o 7. L7-4&ho b & LED Mk #fmKkE L. To®k 7N
A 2 L& Mo 720 580 L7z LED ICEHIEA L CTHEY L 72D A7 MV A 21277 F . K 270 nm
WZBWT, HIEEORNE2HAL Z LI Lz B FIE 0D, ZokEIE, HBENIE
BIREIIEET AR H S LED 2 FEAE L 722 EA HIEH 240, il ToIRFE [ EL, Appl. Phys.
Exp.) =32\ F. Compound Semiconductor i%® research review [ZHIA- X 7z [vol. 24, p58 (2018)], W&
250~280 nm IR ICH IO THRITH 505, AMENOEELRKRE V., —F., 5L EEERD
220nm HTld, BEEBRHOEKBOKSTT Oy 7 ENb720, MRIZIZITE A EIETH DR
TANVZDOREHALICERN TH S Z L 25, BEAMOBVWIF I3 T v TEHWTHEIFES N, REFH
ENTW5D, My, WEA200nm IR X ) HEREICR 25 L 2R OWINE 2 CTHHEMIEHIR SRS,
INHDOZENL, AlGaN RIZBWT D & 5% 2 EM R T, 210~230nm 3% LED FI5Hi %A%
WALT b0 TFHENS,

Mgi7hl GaN ' l '
(100-200 nm) 3 cw 10 mA
AlosGaosN (7.5 nm) E]—Jr RT
Alo7GaosN (7.5 nm) :ng
ANET 78y 2 (1nm) \\_ﬂ
ZEEFHF o
SisFAN Alo7GaosN Rl
(~2 pm) ]
1 I 1
200 300 400
B (nm)
K1 fERU 7=R%S5 LED OEE&E X2 ERUF-RESNLED OBEFREFARILEANRY ML
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TEHRF MEX EFEIEHEMRE 42— F/7O0XITERF
http://www.nano.kuee.kyoto-u.ac.jp/
[H 7 F/ 4 — NIVFEE TOMMESEREHT

F G SR E TR AP L a2 A F ) T P2 ADSHRII LD E LTHEA
GHBHICBWT, MOTHEETHL, FlzE B, L7 bu=7 25HBIZBWT, ERMENT ~
VAL OVEEIZ Tnm BT O 2 ZFEMPRBENTB Y., 5%, B billfbrEtd 2 L3P
N, 720 7775 b= AH5BIZBWTIX, AR—=DFEEY T4 - A= MLGEOEIHDOZDDK
M7 4 b=y 7L ==, BEOLERLEO 720 OERNESEOREIEAIED S, &
NESDONF I HEEDOVERIC S, BGRB8 T O AWM BAT R TH D, DL It ikl
IZBWT, RROEEE 2 L01F, EF LS L PERY TR EO FICEFBEICRE - IERT 58
WMThb, Trld, BFE—2BECBVTHAEO T A2\, 0025nm & W9 BESHIET, F/
W DAY L7ze AFTIE, ZO—HZ2/NT 5. &b, AWRIE, EF LEEI0EFEF T
R & LTI 5 72,

PTF A= MVKEEORERIRZIT > 202K 1 IR, K1 (a) oBERXD L) 12, FHilda
BrXWa+rAak, EPICRLL2MEDTA ¥ & AR—ARDIY —> 8% —2 A L B) 2T
B L7ze oL &, W8Ny — Y ORN%EZ 52725823, AHMERIERT, Xy —roBX
HIZBWTALSL Y7 PEMKEIZENT S (VFADEM), 20720, FPOEN a 25D T/HhEn
Yty (22 TlE, —fBlE LT0025nm) Td. EMEMED S TSN d OfETHOY 7 PEAd
ZHETIUE, AaZAd X a/d 2KV REED L EHERS, M1 (b) 12, Eigossy — % SiN, i
WKL, BR#EAE (d=0um) B X ¥ d=300um, 500um & B 7232 B\ CEFHEMEE (SEM)
WL OB LT 2R d, T2 B ELSOHEE. 7 b&E (Ad) 21 (c) 270y M5,
FRE D, ¥7 FEIGHENICZIELTBY., B0 (Ae) ZRED 5L, #%EME (0025nm) &2
IZFHE LW EDHEID SNz AFEREI D, 0025nm (=2 2 VEFBREO~ 1/10) &) @@EREE
TOMHMEEER IR L2 S 2. 2O, T 7 ba=2 2%, 7/ 74+ V=27 A% EO5E
WZBWT, LNk EEZ N5,
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Fig. 1(a): Schematic diagram of line-and-space patterns with different lattice periods to evaluate
the sub-nanometer pattern control, (b) SEM images of line-and-space patterns with periods of
276.025nm (pattern A) and 276.000nm (pattern B) which are fabricated into SiNx. (c) Shift amount
at the interface with respect to distance measured by SEM images.
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EETXXMEEED/-DDEE - MEABNIBEBOBEE

In recent years, electronic health record (EHR) systems have been widely adopted in the hospitals.
In Japan, the prevalence of EHR in the major size hospitals has reached 62.5%. It becomes desirable
to harvest knowledge from the huge amounts of accumulated EHRs. One critical component used to
facilitate the use of EHR data is the information extraction (IE) task, which automatically extracts
and encodes clinical information from texts. This introduction describes the collaborative research of
IE on Japanese EHRs.

This project aims to build an automated language and knowledge processing infrastructure to
analyze and re-structure EHRs for helping the new drug discovery of two diseases with high death
rates in Japan: lung cancer and idiopathic pulmonary fibrosis (IPF). Given unannotated radiography
reports, our automated system is designed to extract essential clinical name entities (e.g. disease,
change, remedy), their modalities (e.g. positive, suspicious) and relations between entity pairs. Based
on the extracted information, the system can reform the reports into a more informative structure
and incorporate external knowledge. For instance, in Figure 1, the re-structured information can
show the anatomical positions

where a disease occurred. We
believe such novel structure of
clinical reports can be beneficial to
recognize new patterns for
discovering new drugs.

In order to extract information
from clinical reports, we adopt a
supervised natural language
processing manner to arrange this
research with two focuses: dataset
development and model

Radiography Reports

Name entity extraction

BKEE zR2onus. KBIR O BRIE 2207
NEG POS

Modality classification

Relation extraction

Structural Information
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construction.

Dataset development: We first
develop a human annotated
clinical IE dataset [1] containing three pipeline tasks: 1) Name entity extraction from reports. 2)
Modality classification of entities. 3) Relations extraction of entity pairs. As a consequence, it is the
first work to introduce the relation extraction task into the Japanese clinical domain IE.

Model construction: Most existing IE systems adopt pipeline approaches for three tasks, in which
the errors propagated in the early tasks will hinder the later tasks. Therefore, we propose a novel
system to jointly process three tasks. Our system also explores the feasibility of exploiting the latest
pre-trained BERT model to improve the encoding performance. The empirical results suggest our
system obtains substantial improvements, compared to the pipeline approach and LSTM + word2vec
encoder.

We have started the new research of clinical Timeline generation. Given a clinical report, the
Timeline system analyzes the report by IE processing and anchors name entities in a time-axis. Such
Timeline representation of clinical reports can allow the doctors quickly grasp the patient’s condition.
We revise our annotation schema for covering temporal relations (e.g. on, start) from clinical entities
to temporal entities (e.g. ‘2015-09', ‘H23'). Now we are focusing on developing a model to automatically
infer Timelines from raw clinical reports.

Figure 1. An Example of Re-structured Radiography Report.

[1] Shuntaro Yada, Ayami Joh, Ribeka Tanaka, Fei Cheng, Eiji Aramaki and Sadao Kurohashi.
Towards a Versatile Medical-Annotation Guideline Feasible Without Heavy Medical Knowledge:
Starting From Critical Lung Disease, in LREC 2020.
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[1]1 Y. Miyauchi, S. Konabe, F. Wang, W. Zhang, A. Hwang, Y. Hasegawa, L. Zhou, S. Mouri, M. Toh, G.
Eda, and K. Matsuda, Nat. Commun. 9, 2598 (2018).

[2] K. Shinokita, X. Wang, Y. Miyauchi, K. Watanabe, T. Taniguchi, and K. Matsuda, Adv. Func. Mater.
29, 1900260 (2019).

[3] K. Shinokita, X. Wang, Y. Miyauchi K. Watanabe, T. Taniguchi, S. Konabe, and K. Matsuda, Phys.
Rev. B 100, 161304 (R) (2019).
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amplitude). (d) BIREHICH T 25 EIRE (optimum amplitude) &BMEIRIEDIE. (e) FREREIC
BT 2IFBERERE. () REREIPRAE L ZEKE. (8) FAEKEICH T 2B ERIE. () BRESE,
(Ebihara et al., 2020)

SEZX

[1] Ebihara, Y. Ikeda, T. Omura, Y., Tanaka, T. & Fok, M.-C. (2020). Nonlinear wave growth analysis
of whistler - mode chorus generation regions based on coupled MHD and advection simulation of the
inner magnetosphere. Journal of Geophysical Research: Space Physics, 125, doi:10.1029/2019] A026951.

[2] Omura, Y., & Nunn, D. (2011). Triggering process of whistler mode chorus emissions in the
magnetosphere. Journal of Geophysical Research, 116, doi:10.1029/2010J A016280.

36



20209

FMERAT 17 €4~ ETV27I74E€E-YaHEST (MIHWMRE)
http://www.viz.media.kyoto-u.ac.jp/
22—y FT7—7ZBVWEEY TT—405DREHESFHIEREL ]

AWFEETIE, ¥y 77— 5005 i (Partial Differential Equation: PDE) &3 % 7>
DOWFEZFERL TWE T,

Yy 77— 0503 E FOUVER - B#BIR (FFI2 PDE) 1235 == ZAWEL hoTwE T, Bz,
N SR F 0TS EN2 Yy 77— 2 FO PDE THH L zWwE W) ==X 03H ) 9, H
5. By 77— %95 @ PDE BB W TIL, EAHM OMIEHTE 7 = — X TH ) .PDERIHAR R E ¥ v
Fr—4%LAHE LT, BRI X RN 27, B L HERE & O &AL TWE T Y,

AWFFETIE, WP O R R0 23 22 MR HORIZ G €7V TRBLE N5 PDE 234t L LT
WE 9§, PDE EHTIX, W22 TY > 7)) ¥ 7 SNBSS TR EZ 5158 L, IERMERE 2665 <,
MR e #RELTWE T, 2 F 2005 M (Initial Condition: IC) % 5-z THHHE L 72 iRILEL
FHREXOBERIZVAT A A X ZEHEL, N4 (KBTS &) OBEMIIXT 5k % GFl
LT&F L7

F— DI BT A BAR T ETERSN TV LA, R EIZARAESED 2 L CHE
LE325 —IICEHl 7T — 2 3 A O 2 WSS TR SN T 3. COMEX R T 212374 —
TZa—=FNVAy M= FEE ML CREMETVERHE L3, Cybenko D BEIEER 2 12L&
E, B CERINIFEEOEBZEMT A =2 -5V Ay VT =2 EFNVEH/LIENTEET,
WETHHTE2=2—F VALY NT—=7ETUDRTHICIEMETH 256, #EHE LM L CRiasHE
FHREL. e ZRELTWE T, 5%, FEBEOFHITHONWEHLICEH LT, AFRELZENT A
jv;ﬂr.?:"‘(;‘j—o

f N
é a. Data collection k b. B};ild nonlinear]j‘brarv
W
Sl = wi-éiéi’é“_ q 3y
L \ /
s ~

c. Solve regression

arg.min||®e — ¢.|I3

‘ s £
bi, ti, X, Vi, Zi)
1 - I
ICSubsampllng d. Evaluation of error
1

\_ y L error = ||€ — &.||1

J
1Ey IT7 =405 DREEAPHFEAGEHORN (a: BEEICH T 5T — 28E. . b: @RAEXDEE.
c: BRAHTIC K B IREMETE. d: EREDFHE)

D) AKEFFR, ANMUEBEZ, ZIREH, “WEsr AR OEN" HAY I 2L —¥ 3 V58 ATIRZR S
784, 201812,

2) Cybenko, G. “Approximations by superpositions of sigmoidal functions”, Mathematics of Control,
Signals, and Systems, 2 (4), 303-314,1989
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Utilization of Visual Sensing and Face Analysis for Enhancing E-Learning
(BEfkt> > T EEHEGBERZFIAL 2 e- 57— =2 J DI%REIER)

Learning is a complicated mental activity requires i---==--=—---——- ST el .

|
learners to involve themselves in this learner- i
centered process. To keep students engaged and i

motivated in self-paced e-learning has great i F
|

importance, since it is supposed to accommodate vast . _ & T __ IO - e S !

number of learners with various types and l
characteristics. Support for self-paced e-learning is
the target of the research, which findings can be |
generalized to a wide variety of learning. i

We designed an e-learning support system that can i—»
visually capture learners’ behaviors and automatically |
estimate learners’ learning states, specifically, a non- |
intrusive way to recognize concentration-distraction,
difficulty-ease and interest-boredom in five-scale
(Figure 1). The average accuracy of leave-one-out

[vist

ual features detector ‘ | Learning states estimator ‘

:

Posture eDifficulty-easiness
®Interest-boredom

Facial expression > [ econcentration-
Head movement J distraction

T S N S N SR S S T |

Figure 1: learning states recognition scheme

cross validation obtained by support vector machine was approximately 60% in strict matching and
approximately 90% in lenient matching. We also examined practical methods for adjusting to a new
learner who can provide only a few samples as ground truth, which is one critical problem in
handling diverse learners. Accuracy-based method demonstrated better performance. Further
investigation was conducted to obtain more accuracy improvement via selecting a few better
samples to characterize a new learner. The experiments showed a slight improvement was observed.
Although the rate of improvement was not large, the proposed method did demonstrate the
advantage of avoiding bad cases. Moreover, the distribution of the representative samples displayed
a significant correlation with respect to accuracy, which makes them a potentially valuable indicator

for future investigations of new methods.

We also designed a scheme for pronunciation learning supports in
Computer Assisted Language Learning via 3D sensing of a face.
Rounded pronunciations are often difficult for a new learner if the
native language does not require lip protrusion as we have none in
Japanese language. Traditional instructions given by written texts
and conventional multimedia approaches do not give comprehensive
explanations of those articulations. Visual enhancement of lip
protrusion by pseudo-coloring based on the depth, ie. the distance
from a camera, as shown in Figure 2 is a good tool for explaining
articulations. The experimental results demonstrated the superiority
of proposed method over conventional video method in reduction of
incorrect rounded vowel pronunciations. Moreover, the results
showed beginners who often make mistakes demonstrated
significant improvements. The visualization scheme is not only

Figure 2: Examples of pseudo-
coloring of pronunciation image

applicable in preparation of teaching materials, but also usable in checking learners’ pronunciations,

and providing both qualitative and quantitative feedback.

[1] Siyang YU, et al, “Investigation on e-Learning Status Estimation for New Learners”, IEICE Trans.

E103-D (4), 2020

[2] Siyang YU, et al, “Visual Emphasis of Lip Protrusion for Pronunciation Learning”, IEICE Trans.

E102-D (1), 2019
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