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FUEIOEN Y 3y P FR=NY T A F— FEREEN[G] 2019 £/ —~< )+ 78 MOSFET T
F v A VEEIE 72cm?/ Vs ZEBE N [6F. K4S EI N 600 VIHES 3 v hF—n1 7
FAF—=FBIOINEHWAAH 90 ~ 242 V — EIE 400V, 09 A BHEHR R — FOBEZ/RT,
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ORGP T 72D FE Y v THlfHl NV FEYy v Ty Iy=7 )0 r) BB TFohb, B74
F¥ vy 7FRERIEn T E p MO OREZES 2 L8 L WHEDZ <L & I eI p BlEE
BHETH 5. T, liEFA A RIEED R CIRSE 2p MLED SR E N5 72012, liE il B
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ZORTAT V¥ AEERRIEA ) V7 A (0-Ir03) BCNSDOEMNZ72 L) 52 ehbhroiz, I A
F CVD IS X VRS 5 & HRESEIEAE S, p BREAZ R L 7] a-Gaz03 & DT AEA 1L 0.3%
ENE otz LA L, alreO3 3N FF v v 7HH 3 eV BT A AV ¥ Y v 7REAOTL 2
FE=Z7 2D IZERRANGWE L DD TH D, T2, p MOBENIIEFITE MBREBICH L, £
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NV RFxy THIENILEY HEARORE LR TH Y. SETSE AT UMEIC I - TH L ik
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COEHZ, IAPCVDEEZHNTI T V¥ AEED 0-Gax03 A3 b7z Z Lk, BIJFmIidEE
BEMTHL DD, MDOLE L DA T v ¥ ALY E OBE - RMICK ) SHaERE R/ -5 2
OB TND, L DAT V¥ MBI HENZH I LT ILTHETH ), bivbiik
WMoz (a5 0773IY—] LIFATOVS, LidVi, WRAZEMTH S A (B-Gaz03) 3.
FMAAFAE L. Z 0 EICH UMEZ SR ET 5 2 & T ISR Mo EN 72 B-Ga0s EAE S, it
R TL L OWEIfTbN TS, L L BRI AR ET. [ vFAaT773I)—] 138K
RED P77 30— ] BPFELELR V. Ty 7 74 THEBICHEK L T B-Gax0s AT A TH 56
LAl (35905277 3)—] Q3EMlied7 7 A T7TEREZFHTEL L) HEMIEHL T ¥
TARESICEDRMERTLIENTER V. COREICE L TiE, R ISR BE TNy 77
J& & AT 5 (9], IR ERR 2 W5 [10], &voz ik Tomikz#ED TV A,

ALY 7 A%, PEARDOFERE LTRE 2EREZECORTH H05, €O LG L720%E
AEFRAIAE L T b, 2020 41213 Springer £ ) “Gallium Oxide” & H L 7248 764 EH O EEEATHIIRK
INBIZRS>TWD,

5 Bb~ T x> LER

WIS, WAL P8Rk DA T T 4 7 ANDIH 2B S, bivbitd, Ny F¥x v 79378 eV Th
% MgO % EHUH V., Mg O KE WY FFx v 72355 ~ 78 eV @ MgZnO R5IZ & 1 K 230
nm LFOFN - ZHAFMREICEDEEZEZ TS, TNHIAFCVDEZHWAEELZITV. FiRIC
BIA2AV—FLVIAtEYyAE-5IT5RT, &

B #1, #2 1 2BW TP R 190 ~ 230 nm D FEN — T T T
BB IT 2 [11,12], SEHMET O 5 H S

& LTI B8R DOBIFE A A THER DS
LN TWBDS, FOUW R R IR L AIN O
YFFx v S TCHRTESL 210 nm TH Y, WEER
BTl 200 nm LA TOIEIZ W HE A ]
BECTH b, MgZnO DY F¥x v 71X AIN &
DRELLD B0, KR HHHEITEONE

AHV STV SR 200 nm BT OFICH 160 180 200 220 240 260 280
W, PEEARIZ L AMEEBERTORUHIRE L S [nm]
BYIBEERTOD. T BSIORLEWE oy o om e 2 238 MeznO I (505
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N & > THADEVRRL D720 . BEO Y AT L% —DICihkd b 2 L 3NETYT, 22 CTIHIET A —
FAFOR] L LT [BEMRPTHEOHACEDLETEREZRE LD L] 2B, [FAOEE T
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[BEE YT RW-RIREE A X — 2 JHii]

Filaw ;4 A EYHE (COVID-19) 7 EOFREGIEDFATICAE VL, EREBROLLE, bW
LEBRBBPEL ) AT EPBEINTVD, 29 LAMEIHLT 5720121, —HBOBFIZOVWT
PEHHERE Tl 7 < FRBERIGR R H 5 CROBBIS T 2L ENE L S, 29 LRBBs 2248 lT 5
72OIIE RO & W o 72K E R 2 B Do TEZ S ) U T 5T LA RTH S, L—
FEOBW L VT I X B IEEMETI A E AT, kU EFEOARPIE L ARFERICbzoT
e e EEE R b,

KT, KRRPEEZNR I EBT S 24GHz WO~ A 7z v, K1 BLOR2ITRT
IOFFDOTFRTVUVAZETAT VLA L—F T ATLZHIE L0 BT AT AT EREFT Ky 75—
ORI EEFH L, 8 B—PFD GaAs A4 v FICE VT LA ET 2 B2 28585 E 5 %A
L. TVAL—=F L LTEHfES . 51T, ReMBEEBURNTIC X 0 WIGES) O BB E 2 Ko, 1T
W) 55 % BRI 35 7 4 )V 7 R L 720 Z DR, WIGES) 2 /897 AEERL O & 2 3RIR1 12 A
A=V T THEIENRELE D,

B3Ry FETEFV I b HERE LR T K34GITIE. BB AT AICEDEL I
WA A — YV T ORRE R T WNREOTFETIMNTH 55, KIRZ 8B L TR0 EE) A
HBECITHRIL SN T WD 2 e Db h b, K42, MIGES 2 /R3O MEEZ, HEL—% (F) B
LU N Y R & Al 9 (B) TERENGHI L RR 2 R4 WA %2 &0 20088 —
UHAMBETEIL —HLTVEZ Db b, Y ATLAICED, KRZEM L CEBEICHERE= S
VTR REE B T EBEBIITIRE NI,

ZEX#L [1] T. Sakamoto and T. Koda, IEEE Microwave and Wireless Components Letters, doi: 10.1109/
LMWC.2020.2992541 (2020).
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SRBEEY T Xy NOENTFERIAGERBIES > M) —IcRICHE T R

WA Y b — & id, TR EDSSARBICB W CEZ 2 ) X FICERN FROBFOH M2 L2 57
DOBEETT, S K ) BPEED L, B T2 M T VB2 8 72 e DS TR 4 5
X, BIWEHOMRRASERTE T4, BABE L T2 Tk THRAABEREE S >~ N ) — R 8E
WAV DT, HADBEREFE AT CTMICS  OBRBEEELD ) $3. 7275, KRz
MEMoTWAD, MEZETAIENTETHES Y MY —AKENC 2 5. BEDRE 5 cl
FERESENTLED, Lo RBEAEELE T, IO OMEE MY L TER T RAAABRDE
Baitdd7-0, WEIIAECEELBEEES 72 v b & o 7B TR A BRI Y M) —0
EBUHNT 72058 2 7o TV E§ o

BAEDIZE A L OETBEERIIIELOBKREZ LTWETA, T X9 LIRSS S & #%
AT BT LI ICRBALD AL, 74y FORARSAELTERNE 2 ) T3, TR 5% WE X
IRPEETT IS 5 201213, AL OB L2 IIHI L, BERIRY - 22 A 2 5k 5 2
EALETT,

WEAFZEE Cld, TR FMSABBAEE S Y M) —ORA~ 7% v M miiBEE< 7%y L Cf
X2 E (M) ORAERSZERIHS Y 32— 3 Y ICkoTHliL. KRALDSBI RIS
2D WBOMBHTEIOVWTRFT 2o TwET, CNETORREE LT, EARERSETHL
R (€ — 2 ORAEREE D OREKS) OMIEE. 74y FOBERR L BEHOERILY I 2
L= a VORENLRABT L LA TH LI LRSI NE L, 72, RIAYZ 32y MoBw
TIXEAEME NS Th 2 A (C—A0BIRICEREY 5.2 203K 28IET 510&, A
BaSET 5 a4 VA SIBEERTER, RN~ 74y FOWICHEST 5 2 L THIEXTRETH S
CLEEIDE L,

COMEFEEE LR faE~Y S Ay b
M2DEHCHREZETHEEN Y M) — %L
Y —LaMEEREL, CCCERTE—az@mL @ ()
ROV — ABEHIETOY — A ARy M -

<

4

BRE2I2L—3a VIZEkoTEMEiLE L (K

3o TOMER. AFRHZIIMETH 72— L ARy :Q§ ;

FBRIE AR OREEZTTERT L2500, ‘;é”

E—AZRy MiE§h, E—AZXKy MEROZ 2

HATHAEHEICE - TBY., BiWBRE~ 7 4 v Iron
T - BLAS A B £ =5 1] — DI Z

X2 ZRBEEYJT v OEE K3 E—LZXKv bR
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BEMIFEE ERIXINY-IZ2F

(MREMRE)

http://fem.kuee.kyoto-u.ac.jp/EMEE-lab/index.html

[FBBE—42EBRICKHT 5 ET IVilEHIE]

BELB L CHBLSESHEERL TRy MO
EXED I LTy W) - R om L2 TR
M RE % 20 72 BRSO REEL - B HE
T BEXBER DT B 3 & OVl B 5 o e
b2 0b 567, WEZMAGDE LRLEED
FHRERRIC X BRI B OFHREEMEREE D > TL
THEHTREHY THA, TNIE. BEROBRA
AT OFTHE I A MR EWOTH Y, #FEN -
FHEICERASEOR N 2L 3 5 E 7 IVHik
FEARO LN TVE T, KFERETIX. FEE—
¥ DBERMBREREZHL D T & % R E i
MBS 5 €T IVHEREZ B L T E 9 (1],

iz, BRMOFEE-—V2E 2, K1
D EHIT, [FHEAH & ] BN SR L F
T (HER OFEE— % T [T 7 VR
HETY)o MBI ERTE, 22BER T o> 22 [ 3 1
DI THR LT3, M2 (a) I EEET OHER
ETNT, ZMH-KEG Is B LOEE Vso 22B5
DOEFRBER D 1B LB RET VO~ IVFR—

MEE LT E T, WEIFHIE, K2 (b) &
L ICEREOBERE S T BLERED V' O
RINVFR— MEHETVTERENT T, MFIE
<)V FHR— bk CLN (Cauer ladder network) #:1Z
L) RLABFHRENBCTHRHEBR I NE S U V)
E L Y) IZM2 (¢) DX HITHEEER T 4L
THELTWwET,

M1 DFBEE—FIZOWT, A=A IEZEE
AR L2 E oA K3ITR L 9, X3(a)
(& UM T, 2210 i R P 2R3 2 IR ] v
PHNhTWEF, M3 (b) LTI, DO
D& E, EHEREIIFENL TWETH, Bk
BAMEFEI L Tz ADHEIC R > TWE T,
[ 2 T & W BT A B 3 A 221 E IR O i gy & B
LTV EBER LS, BITKETERT S
LWL, ERECE—EEEFHTETYS
Wb ET,

ik [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.
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BLVWHIKIRIEZ KR T 2 hinE iR T FEE
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(xR A ea R EFER LN EROM R ]

(PR ERHFRE)

MWF7E = . B H B E LI O SR H& 2 ¥ — 7y b & LS aE8isEl £ — 4 (High
Temperature Superconductor Induction/Synchronous Motor; HTS-ISM) ¥ A 7 2 O FEEA 56 % HE e
LCTwb, ABIZERZEE. 2009 45 10 4EEICE D NEDO % JST 0¥ ##E T a Y = 7 &l L
LCHEDTE Y R E IS O 72 O\ LB 2 AR 2 12T L 72 [1,2]0 € 2 CTARIEL D (RS- —

T4 I R=Ya vy (0D BEOZEDOD LT, HilhE RS
Y hoFtE &Iz, REMELFEICBITL T RO
10 EBOFEHEZ B L THIZEREEIMEL22oH 5, T72. #
2RE ) HAE LT, HERICBIIAESR - BRI AL —%
HBAROFE—FHHNLMEZER L THB Y., Bl 2I13ERE D
HA0y MIDOWT, fEROREBEIINEREZ L. B COMR&L
PUIHED KRR 2D — BN IE L ORE AR LT 5 [3],
GiRE. TN RRRE D EILO/NS 2Ky o ¥ —
xR TdhAH HTSISM @M LT, Hisz e miztgBsm ot H
BRI FPETH S,

B 112i%, JST-ALCA Yuv =7 b LTl L5 E
BT FVBRONBREE 2R [1.2, AE, =M ERZE
SR AT T 5 [ E TR B & O SIS 1A o 1 iR
WGETF — 72 L Twb, M212id. FEF5H0ET
WEAEVE 2 RT . HTS 8k o LM, IR IS HME 7 R BRm
RAR7 DA Z R TH, TRADOMEI—FIZL->T, 74 v
TAYITNTG A= ZHWRWERNGEBRIZIZLOTHRII L
[4]e X512, FEE T O MR EERL D JENE L. FEHR
BRIt e LML % & ic, FEREERE R + EE)
FHRRNTEA U TR L7228 2 A, I3 DX IS
o EBHEREZ RHEBBER TV S [5], &lfmlrko R
BB X O ERFMIC OV TIE, 2 Mol Fidmen & B
bbb, &512, Maxwell HRERIZB T 2@ =8B ORI,
AR Z R AIRECHT T 24, BRTHAH EXHT
HHH)EEREBERBEDOWERICOABNSG, 1Eo T, &
RN 2 oM 3 otz 2Rt TE R ITNIER B R W
A5 HTS BRI BT 2 YaGaFilik OME I3RS 267D
WL TV, fit-> Ty HTS-ISM OEH ORI SNz EE
IO —o L LT, FilHHOM T Hig L Tt %
HTW5H,

1] B L7 bu=2 2 12 H%, pp. 3941, Nov. 2019, [2] H#*
CIUARX, 77/ 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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EFYETIFEE BHREFIF¥SF (BAEHARE)
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[XRMAERERETHHARDR R

A PO ZACBWCIRAY VABHEDRNTH LAY VIRPEETH LD, ALYV F—
MBELREOWET DAY VIRERERBHRIZL > TAE ViiZF v ) 7ORAUIER L CGREE Z2HE
T LEBRPEANATONTE 2y A VIBERERIIERBNT L2 ENRNTE VWA Ve T4
FHEELTHEHLEEETH Y, it - ACVROMEEIE L W) BKRTH TN, ANH ETERH SN T
&7z MBS T CTOEBRETIE, ACVRBREZRICI Z2EREENOBUPERKRTH o720 —H T,
1 DX ICAE YRR PRI ZIET 2 RRAE Ve E 25T ENTEX D, 2018 412
Berger H 23R A ¥ VARG [1] Z2E % - FZREL 720 % K U) D ISR A ¥ VORI LA %
END Lol TOFTEF. WA/ SR Pt Cu) ZEEEZ~A 70 - 777
AT TV — P FICRRE L CEOBEREMBRED O A VIRERERERANTALDTH
5o EHELMFLEOELZZD TNV —TITWRGEEE LEMOBREZED D & L H 1T, PEAR SifEEICH
T2 MM L EZBRE T 72 [2)0 R Z OFERMEK o B A S OBF 2 AT E 2, K212
R XIS, MR/ FERME R R T S M OBMLRAEZ FRE L 2GE TRV RV E v 7]
EMHENABLIZ L D RIRAE VIR AFEMERITIEA SN, TOE, FFEREART OB ALY ¥ k-
BRI E > TEHRSNLEBRO G B REMEZL L, RMBERSER S NS Z L LD, EBRRTIE, #
IL¥ 4 F I 7 A%2FHRT L7-0ORGMEHOFAERE LTI TV —FEREEINEHEL TRELTH 5,
21RT X ) ICREIRE TCOBLALFRT v Yy VORBRSUZ2E 25 L, WHICHEAD 3 5EH
B LU COBMBE ORI ZILDLH ) Fo T RiTE e b 2w (EFEMAZEHN L TWw5ER
WETIIERRAOAZEZTVIZ), L Db, EDSEREE & T LT 25813500 - Sk
BOXF ¥ /83 5 R X B BMERDT T L — FERFEICREBIINE % LITT. DR AE Vi
BRMEHRA T T L — FEREHEOE BRI ELETTH A DAL THHH, ZORT 2 Sl R ET (X
3)o ELD IR & AR ARG (T HE R S NP EHET L LTETIMET 52 LT WE SNZEE
R ORMA Y VI ERAENZ [AY VH0E MV 228 ] & L TERNICFHITE %,

HEHELDERTIZISION—E U 7 - BEICL 5 A VRBRERSEOLERZ BN T 52 LA5T
X (M4), ATFEOLPER~OEHMEDEIFTE, 512, COWEFRMAKIIAE Y bu=y 2|2
BUILWHERZEOAL LT, RAY Vit & RitEE - BILOME LN E LTHEETH 5, ik
TAFI 7 AWM BIEEIEE GHz 22681 GHz TH ). BEHM IS B\ C 82 2 5 9 Fony
WZh7zoTwb, BKETHNANLL ) BRMAE Vi e N L7 ERREZIEHT5 2 & T, EED
BT 5 EEET A ZAORIB LI TE 5%,

SEZEL : [1] A. ]. Berger, et al., Phys. Rev. B 97, 094407 (2018). [2] E. Shigematsu, et al., submitted.

1 2
Ve > @
> g
SRR LR y'd -
T B N— I B/ XRAE S RD
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[EFtxhFEbz BIE L -HTFERLEAD AlGaN R%4+ LED O AE]

AR, BREL WHEE. XTIV S UV TFT 74— RSB THICHEH ISR TWwS, 2hE
TIBIZIEHg 9 v 7R ArF. KrClZ ¥ =5 v 7% ET v TROBNEENH LN TE 72,
TCEOBBEAMME . HEMRICAT I AT LT ELI s, FEOUIPABLED IKEXIEZ O
72D L ERRIZ) BREISEEOEHABHE I N TV S, ZEWFERD GaN & AIN 12 X 248 AlGaN
X, GaN & AIN OMBIIZ X ) Z5H5 IR % 34 eV (P85 365 nm fH2Y4) 205 6.0 eV (207 nm) FTZ
LEELTENTED720, ZORMPKENCIFEHAMEE LTS UEA RSN Tw 2,

WH. AlGaN &R LED i, fHKEDO LR T ENOAHERT VY 74 MEED (0001) #5112
RSN, BT ERDOENIZE ) ETHAFLEIHENICEATEY)., TOENFE T V5 FHik
LTwb, (0001) 1 Loda, ¥y oo B R w A A mIcEE LR R TRRKE &R 5700,
FEASNIZET L ISR E LI EEES N, WHWICHEST ARSI THA>TLE). 2D
R PIHT 5 120E, RSO ARE LT, EASNZEBERORTIHTMICERT 2 K5 % K5
FTH G ZETZERENTH 5. A EIL. (0001) THA 5K 43 B 72 (1702) 7 1 %2 FIH L 72,
AlosGagaN/AIN =TI FIC BT 2 BAME X, (0001) FIERL 84 23 MV/cm 12b 725 D%
LT, 7T 07 MV/cm IZHIHITE 5 Z &A%, F—Ax DEBRWZLIIZEIC X D bhroTW5S [Appl. Phys
Lett. 104, 252102 (2014)1.

Oy EIC LED Z1EABICHEETDH - 7251, (0001) HO#EMEESRESEHEATE hdh o7z
CEilHb, LED IZHBRWEE 2 EMEECTIEIH L0, TRTh, K1IIWRLAZXHIE, AIN, n Al
AlGaN. AlGaN FEkER, AlGaN HF &, AlGaN IEfLIEARE (S5 IFHEARZ25), p Rl GaN & &
2L DREBHY . TNHIIH L CHEICEMZMHLT 5 EVUETH -7 [ Crystal Growth, 522, 68
(2019), Appl. Phys. Exp. 11, 061001 (2018)], # . L7245t d d & LED Mk Z k5 kE L. Foki 7N
A 2k Ko7z e L7z LED ICEHREA L THE) L 72RED A X7 ML ZEM 21277, K 270 nm
WCBWT, B0t EHs 2 LI L, FEBERIENL 0D, ZofFBRIE, HIEKICHE
WREENIEN T T EDH B LED 2 EIA L7722 L HIEH 240D, SXToRFE[ Lit, Appl. Phys.
Exp.] #2\F. Compound Semiconductor #5® research review (ZHH4 S 7z [vol. 24, p58 (2018)], WE
250~280 nm B WIS IO THITH 555 AMENOREDL KRE Vv, —Fh, 54 EEEEO
220nm HTlE, BEBRHOEBOKSTT Oy 7 ENDH2D, MEIZIZITE A EIEETH DR
TANADOAREHALICER TH S 2 25, BEAMORBVWIX <37 VT2 HWTIHEIES N, KREHEH
ENTWb, i), HEA200nm B X ) BERIC R S L 2R OWILZ 2 CTHHERIZHE S h 5,
INHDOZENL, AlGaN RIZBWTH S 574228 RALIZINT T, 210~230nm 38D LED 55 S73
WALT A D LTSNS,

Mgi#il GaN ' T '
(100-200 nm) 5 cw 10 mA
AlosGaosN (7.5 nm) Ei—’r RT
Alo7GaosN (7.5 nm) 'Hmé
AINET 78 v 2 (1nm) \\'H
SEETFHFP )
SisFN Alo7GaosN #
(~2 pm) ol
1 l 1
B (nm)
X1 ERLU =F%5 LED OBE X2 18U /-FR%ES LED OERFIAFELANY ML
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TEHER MEX - EFEIFHEMR L 24— F/7OEXIESEH
http://www.nano.kuee.kyoto-u.ac.jp/
[HTF/ 4 — MIVIEE COMMESE/ERFHT

F G B E RS A2EME. L a2 A F ) T b A5 H R LD E LTHA
BRI BWT, MOTEETHL, flzE, BE L7 bu=27 A5HICBWT, BRENT ¥
VRAZ OVEEIC Tnm HEAK T O ZFEMPTRAENTB Y., 5%, B oMbl 2 L 2P
Nb, /20 7774 P27 A5BHIZBWTIE, AX—FMEEY T4 - A= MEOERDOZDDOK
MR 7 + b=y Z#iE L —F =R, BHEOLERLIL D 720 OFER BRSO EAIED S,
NSDNF / HEEOIEEIZ D, SRS AT O AP TR TH D, ZD X)) T/ HEOME
BIZBWTC, RODEEL 2 501E, #&EFL 7S 2 B8Ry R Lo FICEBEICERE - BRT 585
MTHbo TAlZ, BT E—2BREICBOTHBEO TRZIT\, 0025nm &\ ) BESHRIET, 5/
B DAY Lze AR TIE, 20— E2MNT 5. B, AR, EF LyEIOLEFEF T
RRgEE & L F T o 72,

BT ) A= PO ERRZIT 722X 1I1RT. K1 (a) OO X512, Ff»a
BXWa+rAa k., EPRLZL2EDTA v & AR—AKDIY—2 O3 =2 AL B) #XT
e L7ze COEE, WY — 2 OkNEEA 21258120 AHMCETSIERT, - OEE
HIZBWTALSL Y7 FEMNREIZEENT S (VFAQEM), 20720, FHPOEA a 25D T/ v
Yty (2Z2ClE, —PBlE LT0025nm) T, FEMEMED S TSN HEE d OfETHOY 7 PEAd
ZUETIUE, AaZAd X a/dl2E ) AFL A EHESL, K1 (b) 12, Eigo/$y — v % SiN, il
B L, REEEAE (d=0pm) B X 0¥ d=300um, 500um & BN 723502 BV CEFHEMEE (SEM)
WX DB LT 2Rd . T2 8 EPSOHEE. 7 b&m (Ad) 21 (o) 270y M5,
XD, 7 FEEBENICZIELTBY, Bilo% (Ae) ZRMED S5 L. #EME (0025nm) &3
B LW EDEIO SN0 ARERLY, 0025nm (=3 ) 3 VETFRBEO~ 1/10) &) ek
TOWMEERICEII L2 L B2, ZOHINIZ, —L27 =22, 57/ 74 b=27 AR D5
WZBWT, LISk EEZ N5,

Star: point (origin)

(a)

—» «atAa d (C)
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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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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 Radlography Reports  Structural Information
believe such novel structure of e mw's‘r&i‘%ﬁﬁsﬂf%ﬁ#%ﬂfm|ng
clinical reports can be beneficial to g ¥

recognize new patterns for ;";mﬁ.i».;\“”*’
discovering new drugs. e . — LS Drug
In order to extract information 9;52;:;,&% — Discovery
f . . l Name entity extraction Tell:s: 5
rom clinical reports, we adopt a i r AT

supervised natural language |BKBEzzowws. XBROBRI €22T | magppse:s:

. . FNHS s TE| DRk
processing manner to arrange this E
Modality classification

R s TR | ERIED
research with two focuses: dataset
Relation extraction

E MR E LR s TR | BRI

;‘f;;;mtzstﬁ | Rl
development and model T
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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[2] S. Horii, A. Ichinose, T. Iwanaka, T. Kusunoki, T. Doi, APEX 11 (2018) 093102.
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AR, 7972 O ETRE L CHRERER YA AV ar A Nl D32 EFEE»S %
5 JE T8 RO REAR E MHEN A i 72 WA T ONFHERISHAER SN Tw b, BT EBEOMD Tl
W RICEARP I S NE T L Z ORI TH S IELIE. HWIZB S HFM LR T & v o lREz
e 5 EEHIT, WHEMET [NL—] & [AE V] PHEE LNV —RAE Y 2w LVWETH
HEZHT 5, BTRHETFIFONL—AEVEBETHHEZ HEICEETE X, NV —2E U E#H
TV VBRI IS S THHT A2 ENTE, BHEP OB ANT =R BT TN A
PHIHTE B, AL, BN RGBT ER TN A ERER 2 T, e oL —2 ¥ VIRE%

fifi o 7238 LWOBRHADORFZE I ) LA T W b,

FNOOFMEIRT S ET, IBEWELLOPNNL—AE VEMOYHTa L A TH b, /N —
A UVERIZE T (107 BLwyEFEICERTchbhTLIWV, ThET, ZOXH = X2 DOH#R
5T BN ZE RIS B 2 W T iee A1k, MR ZROrHEARTH DB L b
¥ 7 AT (WSe2) IZBWT, EEi - HEROWM G OT7 7a—F 056, HHEFHETONL — 2 ¥ V%
MMDOAHDZZLEZWHSDPIZL ] EHICIDRAHZALIHESNT, BRENT VIV RIS
L. NLU—EMEHIBTELZEZHOMILELAZ2. IO HFIE, N =¥ VIO 2
H = XL DIFI &) FERRHAN R ERICMZ T, TN AEEOTFA V2@ L Ty i LWInHAD
it 525005, 512, MBHRETFONL— A VEHOMBHIZH I ATV S, HER
k. PR TICH ) —2o0ET (HAHWIFIESL) 2SI N RECEM L FO20, B TO
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FONL—=ZAE VM7 at Z3HETIRE) (747 V) LoOBEBRICE>THlEkRIshbZEE2H
S5 L72[8l SNOEDMRTHELNINL — A U WBOMREZSHESICHRESEL I LT, F
KDOEH - BLANF =72 EBFTNA AOFEBO L0356 2 L3HfFs 5,
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[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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[RA Yy XT—F—NKN - =7 A HENHPIEHETR ICRRFIBE GBI DOV T

HbER [ A O U1 B AS BB 9 2 T 22 ] & N ERRE S & P OY, eV S8t MeV ICE LBk 4
BIANF =2 FOMBER AL I N TV D, BARRLT T A b — 24 EFEN L EERLDE Z 5 & NE
BRBICBVETFOMAL, A4 v AT —FE—F - I—FAEZHPET S LBHMONT VD, KA v
AT —F—F 23— 7 AWIEIWAEFOE T ZHEL - MAE T 2 2 EATE D720, AT OLS) %2 #
BT 5 L CHETHL, BRIRAY I 2L —aryeBivyIal—Yarzflagbe. s v 27—
E—F - =7 AWHIE L ORISR e 2 il 2 Ko7z (1. K 1ICKRZ R T, SR
EREIEM2 58077 A<BOMITEE S (a). [FHEHE TEMEIRIE (threshold amplitude) »YEK
TL (c). muEdRIE (optimum amplitude) &BUEIRIEODST XY K& 252 EHh5 (d). HIEN
VR L7203 B IERIEIICE T A S LR TH L 2 L 03b 05 [20 F 7z, Sl HRIEA M 2>
SAERMOIE NI T TEED (g). BERLEW (h)o MHDOH > 723 —F ZWAMFT A & K
FTIUIIERIZIN BT HETH S T E 2 EIR L, TOEBUIIAFPHIZ D725 Z & 239705,

(a)T,/Q, at MLG

(c)

/QatMLG  (d)Q /O, atMLG

th

10’ 1.0 107
10° 0.8 10° 10°
10" 06 10* 10*
102 10°
1 0-3 04 1 0-6 1 02
10¢ 02 107 10°
10 0.0 10
(€)', /2, at MLG (@)Q,/Q, atMOA  (h)I /@, at MOA
— 10’ 1.0 = 10? 10’
: 10° 0.8 10° g 10°
10" \ 10 [ 10"
06 ((f )
102 ‘ = - 10° 102
10° 04\ 7 1100 \§ s o
10% 0.2 4y F107 . 10%
10° 0.0 L= 10° 10°

1:(a) BEZREE. b) BERREIRAXEL AR, () FRAKEBICH T 5FERE (threshold
amplitude). (d) FEREEEHICH (T 3R EIRE (optimum amplitude) &ERMEIRIBOLE. (e) FREKEEIC
BT 2IEBHEERE., () REREIRAELDAER. (8) REKMICH T 2HMERE. () FKEE,
(Ebihara et al., 2020)

BE

[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.
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[Za—SIxy NT—=0ZRAWVEEY TTF—4a4h5DRED>FERES]

AMRETIE, €y ZF 77— 5 DR J7FER (Partial Differential Equation: PDE) #EH$ % 72
DOWFREEFEBL TVET,

Yy 7 F— 50T FIVAER BN JFI2PDE) 12845 =—X05mL oTwEd, flzIE,
NSRS TG SN2y 7= 2AFO PDE TR L72wE W) == X25H ) T3,
EEy 77— 260 PDEEMIZEBWTL EREMOWIERE 7 = — X TH Y . PDEFHHEHMEL E v
FrE—% EARR LT, BRI & DREHEN 217, B SN E o0& Z2F LT Y,

RWFFETIX. WL R OREHR M 2322 BRI THOMBE MR E TV TERI SN S PDE 25 L LT
WE -, PDE B TIX, BRZBHITY > 7)) v 7 SN BEROS TRt E 2 51 L, IER LG 2 o <
MiBe ZzRELTWET, 8 F T L0MWEM (Initial Condition: IC) %25 -2 THML L 72 dk ik
HREROBERIZVAT LI A X ZEHEL, 6N (KBTS &) OEAEICHT 5 iR % 3Fl
LT&XFE L7

F— MBI ABAE T HETER SN TV LA, MM EIZARAES T2 HH L CHEE
LET25 —ICEH 7 — 2 3 RO 2 WEEBUS CE#R SN T T, COMBEEZ AR T 512371 —
Toa—=F)Vhy NI =27 PEEMH L CHEREFVEHEEL 3. Cybenko D EMEEH 2 12X
1E, B CERIN T EORMA AN T A2 —F Ay NI — 2 BTN A EBLIENTET T,
WECTHTTA=2—F VY VT =7 BEFVHFTHICIEMTH 556, SEEZMEH L TR EZ
L. e ZFAELTWE T, 5%, EBROFHIITHON-WHMBASICEL T AFkz#EHT5
?”ﬁf‘,/@@_o

- N\
a a. Data collection A b. B};ild nonlinear librgrv
wW
\ . / J
e N

c. Solve regression

arg.min||®s — @13

s
b, tis Xi, Vis Z;)
; r
ICSubsampllng d. Evaluation of error
1

\_ Y L error = ||€ — &.l1 o

11EY 7 =205 DREHBAIFEIRFEHORN (a: FERICH T 5T — 2B b: BFEHEXDEE,
c: BERAHTIC K B RHETR. d: SRE D)

1) KBRS, /ANUHEBEZ, BIEH, “REr OB, HAY I 2 L—3 g V%8 ATIREE AW
7843, 2018.12,

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
(Bt 2T EEBERBENEFIAL = e- 7 — 22 J D%AEHER)

Learning is a complicated mental activity requires [ Learning and captaring | Surveying and mentoring |
learners to involve themselves in this learner- ! | ! !
centered process. To keep students engaged and i KnectGamg  Leamer i_i Teacher i
motivated in self-paced e-learning has great i R, : i . _ !
importance, since it is supposed to accommodate vast L = LB 1T —
number of learners with various types and 1 I
characteristics. Support for self-paced e-learning is

Processing and recognition

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—»

|

|

|

|

‘ Visual features detector ‘ ‘ Learning states estimator ‘

> (econcentration-
distraction
e®Difficulty-easiness

®Interest-boredom

S
®Facial expression
®Head movement
®Posture

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
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  Figure 2: Examples of pseudo-
showed beginners who often make mistakes demonstrated coloring of pronunciation image
significant improvements. The visualization scheme is not only
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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Figure 1: learning states recognition scheme

i \ ]
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KLt 7—=A My N=7 Ny 72 N—% &5k L 7Z2REICOWTHRE L7230 TH S,
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