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3. MISTY D% EZE%E1L
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FRNGEHEIN TV A Z PR E ROV ED T,

& 2 AT DY 1990 M FIR1E. PC oS 4z &kt
EARAMREALICE b vy, PC LY 7 by 7 TR AR5
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b5 TEETL, DAy R—F Y 2K
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ANEL - ARSI B TR SRR S AL, 2000 4E 12 1E MISTY % #5478
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512 2002 I F RN B (55 ZAR) oo #Ea G HAE B
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4. Camellia B§5 DB

MISTY A 720, KE Tk DES 1240 2 LW BUF RS 5 o filg 7 a ¥ = 7 N 3Bk
&1, 2000 4E 121X Rijndael & MHEIL 5 B 5 25K EBUFHRE 5 AES (Advanced Encryption Standard)
WCEESINFE T, MISTY 37— % Ol L2388 N4 ML TH A% L. DES L[ U L whIiFIHIEAIZ
BTAA 5 —72—A%boT0BEDICH L, AESI 16 /54 M HAL OB F{ER 256 /84 b7 ERw
BOYR—PLEH LA VI —T =A% DL DTY,
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LHOTIEHRL. TNV —AFTH5ZLI2ED, EHIAMEHIRT 2B Z DAL > TVET, —F
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T=Ftry—OFRAFICL BN ERREL TN T T T,

SEBEBETIE. 757 FEMROBZHEM E LT, Bt L2 THHRUHZITHILI2E), 794
N —IRiEL 7 T FERETOFEHRYT — E ADOFMEMEOW .2 130 2 BAMHEICE D CATHWET, Z
DEFIVTIE. TIANY—EHRITTHICK G L THrSLTFT—F ¥y —IEHSNh, 7=t 7 —f
. =250 7T A MIS L TCIORSILEINEHREBETT LI LR, IEDOY—ERAZLT
WET, COHEMPEBRTLE, Tty F —3FRRHO ) X7 B R/NNRICHIZ 72— E 20t
AR ) T9

554 XNE. 2009 4RI =ZEEAENHIE L [MERE] HEiMoMELZRLZZbDOTT 9. ZHIIEA
ZHPET A 00N GREEEHR) 2R 5 b L7z $MAGEE AT ) Hffi ¢ M CTIZHEOFITRL T
WETA, B EOEKEIECOIRNHT A ENTE T, T -V RIBEEBO TN Z K5
ILLTHhET =8ty ¥ —OBA — =128 L T3, €L TRANBIESLEII 72 HRAFERLT
ST ORRREE IR A B 5 b U CRBAEY — N —CRF L E 370 REREY — N —1&, B8kig & FGERE O (K55
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6. M5 /N —Hif
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=K EDEIATLATHNTH D I EIRENTUR, Born— Ny 7 2WEMICT 505 >~ %
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X o THREBALIEIAZAL T 5 £ ) REREZT->TnDH L, MR 5L 2 S HEERAHEETE S 2
EICHDET, SOOI LTHREIIAIVIBBREFIEN, CNEH SO ED XD R AIITH
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Notes in Computer Science 765, Springer Verlag (1993)

[2] M. Matsui: “The First Experimental Cryptanalysis of the Data Encryption Standard” , Proceedings
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[1]1 Y. Takahashi, T. Mifune, T. Iwashita, K. Fujiwara, and Y. Ishihara, “Folded IC Preconditioning in

Quasi-Static Field Analysis Taking Account of Both Tree-Cotree and Phi = 0 Gauge Conditions,”

14th Biennial IEEE Conference on Electromagnetic Field Computation (CEFC), 2010.

[2] T. Mifune, Y. Takahashi, and T. Iwashita, “New Preconditioning Technique to Avoid Convergence

Deterioration due to the Zero-Tree Gauge Condition in Magnetostatic Analysis,” IEEE Trans.

Magn., vol. 46, no.7, pp. 2579-2584, 2010.
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BENTEEENL L) 7O A2l L THIFIREICH ) 945 ZRICAE Y Ofiio 7281 (H
WA) ZIEATLHIETHOMTES 2% LTOHEIREZAZEICT S L V) DHFRLWTT,

CDXHRAYE LK BBIEEDOHIHEIZIZ100% A ¥ ¥ Do 725tk (Lay-,Sr,MnOs W L T
LSMO) & B 8k (YBaxCusOr L CYBCO) D2RBIEY Fy v VEREZHITL T3, M1
FZDE) A2 REHEROKHE T, YRR EREWE B LR LOMBETIER LS DT, STO X
M D SrTiO3 T o MEHEARDIE E 5 85nm. WIZEAR75nm H ) T3, TO2RBHEHENASK 2D
I BETEEE L, THICAE Y REBEIZ FEA L2 IORIZEIBIE SN L EREREZR L7200
3TY. COREOBEEROE X 35nm TFo LSMO SR Z @S 2T Ag BlRA 5 EEE
TEEA LG IR TREEOMHIARE S 2 ) A Ui L 728 TR ZHEAT LI LI
DEEE RN SN TWE T,

C D &) TBRER LR R A G DEDL & L WREERF O TRRICZ) I§=BL L
XV VSRR T IUSHBEEEIC L2V a7 VEALREEZBLTETFE Y R EADIBHAS
WEEICAR D 9

e 08

¥ — 06

. §

. s | & 04
e 02

¥ SPQ . 00 FE
YBCO V- 40 50 60 70 80 90 100
§TO Temperature [K]

M1 ZEIEZ2XDvIVEEOH R2 FARFEREIAR K3 FEAEVEACLZEMEEE
& SEM BEXE BOZEA
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BEFYEIFEE BRETEFIZESEH
http://www.kuee.kyoto-u.ac.jp/~lab16/index_j.html
(B FMBNDRFREA T 2 FAICLZBRMIBO/N 2 — 2 BEFl & wiFMRA DL ]

A% IEABANE, K - ZEOWEE MM R 8y — T PN
BT 50 RAEACH Y, e AR FHERE TS B
NTVE T, TR EXELLOMEEZRH-TVE T, AL B
STig, MARYIT b MR BT B A 4 VAR E R
L TERTBY, BfEZOIHE LT, BA—F o
BEBH 78 B OF N 1 72 th R I BE R B 22 S fLA T E 57,
A, AR 8 5 — VEHIHE A & 2 ORI~ D 5L
FEICELELAOT, ARTIE. BOTHR~OREAA
T UEAIE MDY — AMAEFEAEIIOWTRA LT,

R - A C R SR E NS KR AF L 2 PSRRI
ERFOLPVYY) T—r Y — b SRITKFZAA F ¥ %1E 50 um,
EE5mmOAY) Y MRS EAT LR -V A7 %N LT
HEAL, 287 = VEALZME ECHEOMB AL T, #
HERWEZRARTE Lo HTIERFEAAA Y Z 20 v M=
A7 &S L CTHEALZZ PS ETRZE L 72 PC12h MR T, TR
R —ICHEAELTVET, M21E87—VHEALAZSR LT
Fiag L7-MEREAME MSC T, flRWHITER TRIRICES L
TVWET, TR, AVITPILY =i HWTH L
L7z RZ K 3ITRT ., fgid i wiiiafke 745 22 M &F
L, 2a—OUBEEBICRsTVwET, a2 —0 VIFRBHE
NSE 2Sfiia kT ST E§ o T, 5L L 22 i ke
MRETHLIEPHAHLTVWET, 2O LHIT, Wilaz A%
PRI B REEA S, 20, MM 5L &2 5 FEERIZ,
HFICEHDO L VAR T, MENA AL 5 —T7 24 XV DR B
FRFMEA N = XL OB ENOBHANIFES AT E T, B

FEARMN MBI & e DS v 82 o FicES L, & B
DY 7 HIEEREIZBUKERTICRAE LE T, TOANZA A :
HEEHH L TB Y. KOEmMMAA 8" R 100° OKRY AF L~
PS %> ) I— ¥ SR Tld iFEH A + VIEADFMIAKLT 225,
700 BEIKT L, 2F D BUKEAEL £9. T, BiEEsi)
DY T E X HOLEFICETEOEREWRARLRNRD
&L BN ICE WA L T AT LS L T E T, {EARY — Y IZiF-> - BREN ML
ING — VAV LB A A & AL, B TR ML O FEEN AR > TR D F 55,
B, AT A NLF— 10~ 20 keV, F A= 1x10“ ~ 3x10% ions/cm® TH5H Z EHHIAL TWFE T,

L AR OB %88 — CEFHERE LTI O8N+ 5 -7 24 AT, %
HMOBG) L7 FEF LI 2 E S22 L2k oNE T, FieETTFREEZML LA
Lo T, MR SIAERE DA V7 — T2 A ATRHYV LT, BELET, BELOBRMEIHHT
XL Ll 3. MET L (F— MEBLEE L) ([CBHIBoRE T 2 2 koo TuwET,

K2 U= ETEANEZ—>
278> TESHI U 7-HERE#lE MSC
X3 [] ,_'5:,'-'-,“. O

< . ?\ \
3. >Ua—>LkICESIL -EER
il MSC & ME & € F-#iEHER
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BFYOMTEHEE FEEYHETESITF (KEAHRE)
http://semicon.kuee.kyoto-u.ac.jp
[NiO J8EZ AW ERZTETERME A T BEOIER & 5]

Ty VA ATYNEL L TRH20EMRHLE L, 4TI EORIHMERRPREELIZL->T
KEmE - KT A MEPHEAR, ZFFEAET) I —FRF =T 4 F T L=V —ICBRO L HICHARATNRLTY
T3, T2 ERON—FT4 XA 7I12EDLY), HRIENT I v a2 AE) ZREREL LTEREN
oy arHEREREICH) E3. L, 2BEMLLET S EEFRLOWBEIE. €07F v aXE
VO TTONEZHELTCLEVDDH ), L) EEIEEEEITOXE)EEZBEL TVE T,

RIEANZERE TIHEH LT 2 ERSBRLY Z. FEDOEE THRA TEENMZ D K3 & &nith
ERCIRPLOIREEZ AE T 5 B2 R T L LT Ao TnE T, 22T KA
P28y 50) v 7ZgETHEREL=y F V(LY (NiO) #E% 4 (Pt) B CHRAZHEEHE (Pt/
NiO/Pt #F) OMPIZALFFEZK T CHL 9, 3 50k QEEOFEPUIRE (HRS) OFFITE
JEZEIML T &, 2V RETH 50Q OKIKHUIRE (LRS) ~&ZDbD T3 (v I :set)s KIT,
BOBEZHML T & TV 85 THRIRPURE D & SR BICE D 9 (Vv b:reset)s T DO
D& U RE 2R KPTALE L. B Z Y - CTHIPUIRE Z IREE. VU &y NEEDT TOW|PUHEIHIC X
LatAML, £y b Uy MEEICK AEXMMIABEL 25, AHREAEY) L LTHRIEXAET
HBIFTT, LObIF, 779 v a X)) ITHRTEEPOREETEHETLZ L5, REZEFF R
MEDOFEFFITIGZ ) ARICAREE X ) L LTRWICHIfF s T E T,

LA L. —REMZ D % 2 OWMPELFETT A, RIZZORBAA D= AL I broTnERA,
WFEA T MEDPENTH S L) MEDRH 5 — T, FUOEMIEILEE 2 RTET AL v F OB
WBERAF MBI ENERE, EEMEDEDE S THM—DRARMPHF LN TR VIR T,
Fax, NiO o8k E LCoWHIZER LT, I L0 B2 O T T3, BELT:
PIEACFEE 2 7R3 NiOpor HBEIZ 7 F I v ¥ Y A& v ) REGEHEEZ #@H L7z & 2 A, i -7
MPHEE 017eV O EICH— O REMOFIELZHERTE E Lz, T2 X2 OERPuikiE T ot
fEoT7 V= 270y b X)IEEET AL F=25017eV EEH S, ZORETIEDORGIEN 2> 5
B SNZIELE XY ) 7T LT 530 FMEEP RN TH D I LAIRBINE L7z, I, e sk
R FHA T CORMBMOBELREBHELTVET, 29 LA LZEFZITED THE, KL
LI ED A = X 8 2R L, WPUBALRIA T VE X ©) OFRMLICHET 5 2 L 2 HIBL 7,

s
-2 HRS O
10 ”,-.' . 104 @//
' p— //
— s L e} P
_ | .7
L 10° bV 8 o
S : reset s 10°
= — L
3 10 (LRSZHRI set 2
| (HRS—LRS) x
10°
-5
10 o O O @]
LRS
10—6 [T R S N RN U N T A R N A
0 1 2 3 1.5 2 2.5 3 3.5
Voltage [V] 1000/T [K']
X1 Pt/NiO/Pt BFDEMET LEFE X2 Pt/NiO/Pt ZFDEMEDEE KT
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% BEFETI¥HERAR L 4— F/70€XHM +/70€AIE9F (EEAAEE)
http://cib.kuee.kyoto-u.ac.jp/nanoprocess_eng/index.html
[37 U W KFI A HE T DR H ]

KIFAARNRPHER F Tl b L@ ICHFEET AR TH ) . AR HERBREEIC L > TURERW R 2WE T
H0FT T, PEAKEESTTIE, L MR TN ZOTEFITHV SN TV L EHRTT 25, B
RTINAH)EEEE B MR E OLFEUSER I S 2 0WIE T, FAE, HT LW KR E L
TKZFGAY—DA F Y E—=LHMAER SN THE T, KoTA 4 v &2 FEARERICES2 &, ik
REBOKGFLIEELRD,  FaF P VERLKFEFOREMSOSHEE LT &, Kby ROL %%
PALT 22 ENTEET, il KOXD LBEEFHTOAF -2, 4 v OEEH T AV F—,
WA, EEOWKIIMA T, ZETOTEHRT2ERE (v Fo® I vih) Ja ot % 15T
EEd, IBIT, VTR —AF VY E—LBYETIX, 79AY—AF VOEHTANF -2 AL T
— BT E, BRI Z RIS TE 20T, EHREISRTOUILASEZRETE T3, X4
WgEE Tk, FrLWAKFHBMOMEZ HIELTBY ., 2 LA T LK IR Y =4 F v &
REEICIRE LT, ek y b 7o 2ATIIHEONZWREE T L Ot e 2l S LE L
DT, TOMEERMMLETS

KEBA LIRS 2 MEA L, BEOKERE /) ANVIERO/NLE@ L CEEh I L3, 2
DEE, WBBRICX > TR TFOWRRERT b b7 A5 =R ERET, EREhK2 T A
¥ —i%, BRI - ROAF—RMBLTA F MLIICEA S, BIHRBICL T F VbEh
F9o AFMEENTKI TR —AF ik, 4 F ML SFIEMEIN%. BEBEREIZE > TH
A XGEEINT T, T A A5EENTKIZTAT—AFI3IMESN, 7757 =y TWIEEI N
T2HMOCHE SNTE T, BRENTKI TRAY—DH 4 XE, ¥—=27 54 XAH% 3000 45T C. ot
T8I FTICamLTwET,

B1iE, K72 IR —AFyolgE (F—X) 222 TR LY a BB X U8 Sioz o
2Ny FESETR LT, BEHEORINE I A8y FESEMIML TV TS, Hic) 3 v ERTIE.
Fag & 1 x 10 ions/cm?® C SiO2 2EMK & 0 10 F5REEEE < B S 41, BRETE 1 x 10" ions/cm?® TIX[FAEEEH]
LENTVZ00%55h 0 £3, ., BEEZETIREICHNLTHSE V) 3 VETEKGTDOKREDK
LT, HRMO ) a MLEWIPER SN0 EZTVWET, T2, BTN E &2, Ko
TOREBHELEDOIBICE > T ) 3 Y REDPEAL SN D 720, ) 2 ¥ FMUE SiO2 FEAK & [HF2EE I HI
bNbEEZTHET, ABEOILFETED, K72 FTAY—AF ORI EZ TR LYY a vk
WEHTLAELTWET, RH2ITRT LI, HDLAFMTIY VMDA ¥ RS FRAMEZ R
L. SiOg AR & 0 4 EREEIEIONTVE T, KEREZ TAT—AF LT HZEICE T, ik
REOKTRESNBZVLEUEBEZ R L, fERDE ) v —A F U — 2D 50 U LD A8y %
Vo TRRGHLZEIIHRIILE L

40

T ] T T T T LR |
Water Cluster lon 20—+ 111

e b P0=3 atm J 180 _‘g'a_t;r ?Iuster lon
£ V =200 V , 1 =200 mA — o3 atm -
£ 30 'v.-s KV V=14 V ¥ E 160 V=200 V, =200 mA B
< e S g0 VKV V14V
'E;. I : g:ol - -E- Dose=1x10" jons/cm’ |
P ] IR
O 100f| ® sio,
K ° ° :
b 2 @ 80r
s o £ ool .
a 10 F 4 = Ps
w 0% 40 = 4
20 N
[ —— . PP | PR e | ol v T
10" 10" 10" 0 10 20 30 40 50 60 70 80
Dose (jons/cm?) Incident Angle (deg.)
B1. RNy ZRED K — Xtk B2 Z/%y 2RE DA EEY
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- BFEIRHERRE 24— T/N1 A8&EEM SEEFHHSEF (FHARE)
http://pesec.t.kyoto-u.ac.jp/ematerial/index.html
REICELVYERIRETZBHEL T

AR T NA ZDOFEI ML OBHIVLETH S L. FRHIHD R GBI  F\v 5 B O RER R R
BEFEMLEL, AR AZ#T D EEDOEZI AT L% E, MUTZAVF—HEPKE W, HIRERSE
DOIEEEZ B & &, T35 ZMEL R BB IC b7 D BRBEANOBL S 2 RD LI ENVETH 5,
bivbiud, BAbWEAk % L. PriSretE % 2 72 Green Materials & LCHEH L. S anE#
DE W & RRAERNE DOIIIE 21T > TV A A (1], FFRFICELMTH S 2 L 2 G L2REICBE L VYWEE
WHAMT Green Chemistry # EH L. U TENPLEDS L EHIRRFE~NOHEMZH L T 5,

BALW BRI N L T RICH N ON TV R PERE MR R R S 2 L1, (ERRO#ITHRE
A & SNTELRED, PEEZHET L2 LETHLEN) HThb, Ldo>T, BEDOERAL
W) HEIZRRWENEZ Lo TER VAT AEZMETELLEZONSL, F/KRT VI — VB RV
LRI TH 5720, (ERDOPERFREBETIIZEZON L7220 L) RERPL LS [EE L] @R
Thb, COPMT, bUOLNEESBOFEREIESL 7 F V71 5 bOKFE. 7V T — VEE & R
EL, IhzlEdcHbLTHEONZZI A (HE23um ORT) ZF v ) 74 ATHi% L TPRE
HOFRIIHVD L) [IAMTRY Y a k] OFEEZIToTE72, MIIITEVEERE LTo
Zn0 OFWICE T L (23], T D%, Hi7z R A IR S 02 BRALY B OBl & RH %2 X5 T
Wb,

Lid, ZnO FEMD B ZnO B HERE Z OEAMIZ X o> TR L 72BROKRTH %, KHNITHS)
FREICHYST 5 026 nm OEAEZFFOF 277 A TEDLNTED ., TEAEDENL TV S,
2137 7 4 7R AT GagOz Hifh il i 2 BBE L Wi 2 & @ A S TR L2/ R TH 5,
REaATZEA ERVEEEPRONT WS, IEREBILEWONIRIZIE, BEEZ2 T TOsF#z FH
L7720, AREEAEDZERNIT 52 LB —RINTH - 72205 bivb OB Tl fabi < & 2 4 5
ILEWE VD Z L EMEORBREDEET, ZHIRILYZ 5 TIIoRETh 5, BlfE. 2o
H3e e oFAMIEIC L 2% E2HIELTWAE E L B2, ZoHMZ W28 LW b EEiko
B EH LWRREOAIK Z DTV 5,

(1] SRR A7 8 U B AR B HAT 1 a8 cue 22 (2009) 24.
[2] http://www kulib.kyoto-u.ac.jp/modules/wordpress2/index.php?p=28 ® 9 H No.6
[3] http://repository.kulib.kyoto-u.ac.jp/dspace/handle/2433/57270

(1010)
0 nm 0.69
1 ZnO ER EICHKEL 7= ZnO 2 H7 74 7EIRLE Ga03 BED
KEDEFEHEMEG, EBEFIEMESG (BFEH) .
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HEEX T A PHE SEAT1479F (BEHEE)
http://nlp.kuee.kyoto-u.ac.jp/
[EENER L A HRMBICE SIS TX X FhOBEFRME O]

HARSHT FA MI—RILOXFHITRBENT T Lo L, TOPIHET L5 EHEOMIZIIH4
GRS L, FIERRIC X 2 SREHR 21T 72013 TN S OBRMEZ BT 2 LEBH ) 7,

[ P 3 ZIL 1997 FE N1 71w N —, F34(£20004&

U R BT L T 2000 450 B 11N O PETYYRE
TOMGEL TV B0 RILEHEDMHEIL 215 ;o 19rE

TT 1 & FFERAEO MR E T ATV R—
BIZEEROLD 7 FANTE AR T 5

ZUHMRICH 2FMAT, 2XHD T | Sooommen =

Gl r1xHo [hag] Bigezo |4 ", :

Tk (K OBMRICHD. F70 1CH e 2:::::::::-:.-_-_-,--...,it R
OT7YwA] E3THD Tk 1276 RERTED (| BRANO

i & Ol E V) BRICH) . 2 Hl&216575M

D &9 BN TZER L EE O BARYE O R IZ.
TR L EMISE, BMBRL S wo L OHRSHERE T 7)) r—2 a Y OFEEE/ICB VT
FEELFEMTHD LT A AFEETIIFRIC (W] T4 [haY ] L) LHSOAM I NI
R EREICEMRTAZ LA BIBL2IEEZITo TV E T,
HE OB EROBRAIT) 12D EL R A M. ASE LD L) LA EBRICH 2 FEH1IAT
e TR ED REEHEICET AR & SHENED L) ek ELEL LZOKIIED
IO BRHATHDONLE v olz FERICHETAHER O2201CKRELpIohEd, 2095 kGG
W& B3 2 A" 132  OBSBIFRICET TX 2 — N2 TH V. 1IE L aBISBEROEHRD
ANFTHG SN 3 — XA T 2 ENTE T T, —F, “FERICET 2 M5 &
HE L INOMEELEL ), T HI2KEHDLTLDOTE LEOMBL LIEITIES 720/
WD 2 — N 2Ah ST 52 L IZREETYT, &2 TARIFERET
————— WHABRILIEDL ) hHRELEL LZOBHELED LD RIS
08 Ly JEXRHRORE  pocHo bR AERBELEKT LA LIHERD M#E 16
s %fﬂi?ﬁﬁ%wz;jiigéﬁgﬁ@%%ﬁi;i??é
: i B Z & T, A BRREREITRIS L 72BN Y A T A L L7
%%ﬁmﬁ%”fﬁfj T 7L — BRIV S = XA Y A4 X OMRTREEC

0.7 .
0.6 - r/g// B2 5820570, 160 F L5 16 L EFTORL LY
AHTIL—L ARXDT=RANSK T L - EEL, K7L —allHEoL
L /

1.0

0 DANLIS M - Bt () 7 CORBE I L - [25) (%] & ED
0.4 7 HEIFASE 2 T 2 YA 10 2 OR A HEET 2 LH0) £ 5L [1] %,
03 A e HMBITE T VAL E LA £OR 5D M T

. EREHOBE  SAZHGD S L CIRIN - BUIRIT ORIED T L+ 52 L. 16

0.2

AR LA TLZORBERAIL CehnI L 25
Nk tomx PELELZRL SHRIEEDKBBG I - S AP T L — A4
0.0 i ZERL HAOHLYTHPDZHCEI LT, S HITEH

L6 6311 25V 100VL400M 166 s e, fs, BRI S A 7 A DML B LTV ¢ PT

(1] )5, 4G, HEVES L2 RBEERE 7 L — 223D - BT OMENERE TV, HASHE
ALERL Voll4, Nod, 2007

[2] Sasano, Kawahara, Kurohashi. The Effect of Corpus Size on Case Frame Acquisition for Predicate-
Argument Structure Analysis, IEICE-Transactions on Info and Systems, Vol.E90-D, No.6, 2010
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BIEVATLIFEE T4 F2IVEESH (FHARE)
http://www.dco.cce.i.kyoto-u.ac.jp/
[Cooperative D EIEIRFHER Y KT =D T 4 =LK NSA4T7IV]

FEREGTIE, $<CHECOANE DM THO LN IR 2 M T 2R S IH 5. 41k,
AP EFRLC [HRE] 2 [EHIUG] 2179 S EPMBOFERTH 242006, ANEID & S BREEIVE
WZIHHACHR 24T o T&R4A - P - BRI XEE 2 L2 AR T HT, oo [P
PR R S EEE RO BE 217 ) LEND 5.

ANENCIRIZICHT 2 BB OB E R BREZEERI R ICH SN TS, REIIBLTIN S BZEHE
DT %A TREEEED WS 2179 Cooperative TR v M7 — 7 LA HET TV 5. FRITHEL
DOPHBOWH I Z2G5 2 L2 > THEPRELOBEEME L KIFICHET LI EATEL. ZOL Y b
7 — 27 T, BEHGEETEIESERDODH L MIMO (Multi-Input Multi-Output) {3 ADEL
TR CHEIL SN, FA = FRRIC L B EBRMESER, EMSRERRIC L A EREFRILRD
THEE 72 5.

ANfFeiE, Cooperative - EiEMAFHEA v T — 7 OENEZERFEZEN (74 =V F) IZBWT
FAFTHZEZHME LTS, RIZH 2N F T Cooperative 7 BUERL A » b7 — 27 DFEBED
EREFFERIEEAEHLNIZESN TRV, S, (RRFERRICE T 5 RE AR O Bl 2 —xf—il
B HBRIETHMLTL FVEREROMSEVEL 5720 Th 5.

FHHFZEZETIIMEICT 4 P2V IF FREZEEE R L (1], Wm0 2 U5 L7z B TRt
WBIFE 74—V IREREZERL TS, TOEBTIX, EZET 2R v FORFBILTH 5 I
MR Z WU -H &, FENICERE L7280 2 18, B X ORI ST v b %220 LS 5650 e
JREBEBRL-ENOGF A N2 ODFEBRT -5 %) TV 7 A4 ZZPEL TTHILZ 1T FOTRIZE
> THIFRALZ K> T aE. M 1LIFHEICBWTHBERPORTTHY, 213y M) ROWER
RTH 5. WA 2 EST LA 5 O 1.3GHz w7 S 1%, i@ 0 A% 47 L7258
FHMTIIELZETELVIRRTH - 7228, 3 5fEHEHE Lok 1 2 #&H L7234 (via Relayl) %,
SCEEFZERNR F ok 2 2k H L7-85A (via Relay 2) (ZIE#EXHEL 0, & 512 STBC (Space-
Time Block Code) HAiiZ & - TljhoWfk)m 2 FIH L7z ik (Coop.) TIEKE ABEFFMEDL
FEEINTWVD.

SE
[1] Hidekazu Murata, Yuji Oishi, Koji Yamamoto, Susumu Yoshida, “FPGA implementation of STBC
based cooperative relaying system,” IEICE Transactions on Communications, Vol.E93-B, No.8, Aug. 2010.

09 Coop.

08 | Route diversity
1sec switch

| Route diversity
0.6 | 10sec switch

' via Relay 1

via Relay 2

Probability that BER less than abscissa

Bit Error Rate

K1 EBEEBZEAAALRTFEOESEAER. X2 #%HHH#k(Coop.) DE v FRVE(BER) P*H
COMBRICHKEZ 2 BEREL - > EHEND
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BEATLIFHBEGEAT 1 79H ((FEMRE)
http://www.imc.cce.i.kyoto-u.ac.jp/
MEEE - SEHEAEREBEARR Y N7 -7 2 X7 LDEE]

HEJHEOHEIZREINEZ D DIEIATT) v 7 T
VER T L —F v FRIER EDVDH Y, BREORL - % [ L5
EHL L EEZERHIETY. TROOHBEN
O 3t B A 2 =R O B S C EBT 5729
(2, PEBEHIEE 2 S ESHEICRITLCEE L. £
D7z, HEHEHNTEFHIEZ= v HEOGEES
PALET B 72O MRIZBUT 2080 & kRIS, H
By NIIGRLE - SEEZHEES Ay YT -2 T rries ¥
AT AEME LTI R ) $EA. BHEA Y M7 http//www.sws.co.jp/en/product/wireharness/car.html
— 7 ¥ AT AP Steering-by-Wire X Braking- . - o=

by-Wire TR X115 X-by-Wire Hil & LTIt % 1 EREY FTmTY AT 4
FOTVWET (KM1).

L2L, BAE, Bk Y M7 =2 VAT ATIEH - 2BEICER L T E 3. BEOHBEOHIE,
HRA Y NI =0 VAT ARWET L7200, RRKTETAP SR LETHR L PEIMIERIN TV F
T INOOETHREVENFRIEERA Y VT =2 VAT AERBMICL, T Y87 bR HEYEPTHLE
BAR—ZAZR/MT L EZHEEICLTWET. 22T, UMEETIX, HBENOEIREETHZ
e L, BHEHEESZRE—DEEAT 4 7 THHETRZERERSES Y b7 —27 Y A7 A OREEL
HffLTwEd. AR, HRER RS EoFigE: LD N TV T T

HWENHA v bT =2 VAT AR, REORLD - BEERMET D2 LENH 5720, KEE)DE
FEHEZEEOFEIIROONET. LALS, HEEEROMLEEE L M OMEER»S,
Ty, RNT= 4 Y Y, AN EDBET DT 7 F 2= LEL LEENPOE LNV
DA 7NV ABHMEEIZED VAT ADOBEESKIEICKT T EIHMPHLE L. £2C, YRR
TIEHEBEEFERICEESIND A YV AMMEE 2T 2 A1) 2BLL, RETKXOUERE»IERD
et B AT HARTRIBICHIEER D) 2T 2 L 2HoNLE Lz K2 IORTOIE, Milish/A
YV AWHEE O—BIT, X3 TIEZDORIBANRT MVEEZRLTVWET. X3 OHELS, T7F
2= DOFRETHA VOV AMMES I R IR T ANV T =D O FBERICETT 52 L
Moanh 9. 5%, BEEERER O OOV AUME AT A EEAIMNT A EICL D, HEE
Ay ST =7 Y AT A6 A Y28V AN OB RN T A5 TR REL T PETT.
2ZXEk [1] D. Umehara, M. Morikura, T. Hisada, S. Ishiko, S. Horihata, “Statistical impulse
detection of in-vehicle power line noise using hidden Markov model,” Proc. IEEE ISPLC 2010, Rio de
Janeiro, Brazil, pp. 341-346, Mar. 2010.

4 50
5 | N 60 S
— Impulsi i
% ?lnA,n‘ - nMA/H”“ E 0 Pl}svenose
= o Y s AR L = s — X
O S A B B
< -2 U U U \J / V % ~100 N —/’/f R s .
-3 { < _110 Backgroun@ noisie '\
oo ! L5225 0TS T 0 s 20 25 30 38
Time [us] Frequency [MHz]
H2: &S hia /NI AMES R 3: 42/ AMEEZDRFEIANY S5 LEE
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ER/V AT LIEEE AREERLR?E ((NFFHRE)
http://www-lab13.kuee.kyoto-u.ac.jp
[FEBERTERE - (KEEESH CMOS £FEEEROFHE]
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SIEAE L RIK S L O ERW S o Tz,
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X H & £ GGHER) MBI 9-RVERRMEOKETIHDT « —IL KEA]

iz mO 7 NT <Y - T4 5 =% T, KIDRHMR B 2255 O M A I O K200 Bl & 17
VB BEIT A N T OB TEERBENR R OBRGEZ AT o 720 KINBIICId, WU VK TR O 2
HHORBRZRZ Do —T, R EZ2OREE RIS Tl KEKE & &R HELILIS B 022
22T T0B EIRRINDZANR SN,

&= E 18 (W)IZEF) [Miniaturization and Integration of the System for Measuring Space

Electromagnetic Environments (FEERIREETAIY X 7 L D/NEIETE1L) |

FHT T AIIBT LW EE 2, B 2 L CEEBIIT 28 LWy A7 5 TH 5 ¥EH)

A EAERBNT 2 ORISR Lz, 77 A= BBl 7 o 7 hiio ASIC bz #o, mEE
V29 B AR ORI & WIRZERHRD 1 F v TbE 175 720

MR Bz GHER) [BREABEOY( 7 OREREECHY 3XEE 27 LOHE)
ABIECIE A 7 wifk V2B HBEMRAL S A 7 A OFEAFGE & B LRR, 47%

DRZTE - EHMHO TG RA 2 $72, DCDC T2 3= 5 RUF ¥ /8% & HRLEHHEL TO

ERAIBTIE 332% &\ FATIREOR I SH 12 K4 ¥ MRS 5 &) MR E 7,

&

N

b3

YA

B A& B £ BAEER [»CPRHETHRASINAFHFEMILKICET 2H%E]

AFgecid, AL B S N 28BN (ESW) 28 L. ESW ORI 48 % BR§ %
CLEHWET S, ZTORE]D) BAREHBICLIETOI T —KEIESW OFAICHEL Twb,
2) WARELEROZVHBIR T ESWIZELTWS, S350 72

FMERAT 1 T2 —

oL B OF (P () #) 88 - FE - fRTREORES ICK 2 REREBEOBK E1ITHXE]

NHEZIY & WY AT 202, NHOfTBRAMORRZBH L, fonlr—F 2k - R
HIRREZ FF72E A 2 LI L ) [BRERE] 2T DM A OV TERBEN MG 2170, FvF ¥
TOMBS 2 HWE LM E 2R 2T o7,

B A E Z (P @ R ABEDI 257072 3RV RRANYREH]

Z—HE L TOAMDPAET 2EBEI BT, BRI & 2 WIRGRRO RS RV % 50 5 72012,
VAT ABZEDGORROR S by 7L, RROBEF LR EEZRRT LI LICE > TAM &
T M AZIREL, TORMEEIHEI D,
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SREDN—Y
E{FEREAD $E < BH S L5}
R T AWK T RIET AW S T
ok oE — A 7
[EC&HIC

9RO Yy LICX B2EITOFEN ([ LK, bLibid, BXRICL2BPAOHRTAEEZE L
TWwEY. NASADF—2R=VI21F, WOHKOEREEN/BRINTVWET2. Thzibé,
BIHIZE T, 25, WRKKHLZBOLINTWADONEREETLIENTEET.

XC, ZOBPTTY, HEVICHEICHY), Lrdb7arhtoRERGL L) IERZHDE
WEXHICRZ LD, ZOWHEBRBNZETEILPROBESLVOTIEZVWTL X 92, Fid, A
PGS L EBHO ) BRI 20%H, BIHIZX > THESRTWET. Lad, #EToRbozh#ii
30% (DF D, 7T0%IFEACHRIE - IR E LTRESNTWD), ATV T7OZNEH5%THD S
ED, ROBEBWAZERMBLVE LT, $RTOBPAZELITIH- T0L EMRELTDH [3, &FD
DI H20% X 70% = 14% 1%, ALK - ORISR > THETONTWE I LA ERLTWET. 4
IANREMRW G RETHLBE, CORBEINRTVWEIEDNZBIINESLTLIENEETHY), EB
12, RFEREXA—H7E, FROEVART v ToMEEPIEL>2oH ) 5

FET ¥ 7R S HIEETICRb 28 LWRPDEH & L CRiEH 2 £ T2 00, b -E
fKInGaN Z w725t 4 4 +— F (LED) TF. HET ¥ 7RI D, Wby b HEEZ v
TW2DIZx LT, LED IZFRMATH 2 PEAZFIH L T0D 2 EXFHOV L DT, FRRIL LI
EnEd. A LED 3/, B4z B4y, MRl voERERH>TwET. X510, BT
ﬁ%uﬁ%&@mw#@v?mv,Kﬁ%ﬁomtﬂaﬁ&b,%ﬁﬁ%%¢é<¢é;k#f%i?
COLI)BRERNS, ik, Ty

ODEIELED?-EI,M‘TEEJiéﬂi L 7. 102%1]:“3—'—"—--"—'—"—- A.II;G.aP_IG.aF”L -O
T, EAETEIER vy, X251 fﬁ%ﬂ Red-orange |
FLEOMBEITO/S s 7 74 ey b 7 el
RO S F X RYHEICERELTET Emug} --------------------- S AR
WETL, SBbLIoEMERESE £ F AGshs/Gars <IncaN B
FHSACET. M1E, AelED B j
2o, SESELRRBBOLEDO  Pqgel  conGeen ]
SR, Eevpicsn R L R
TE0h&RTHTE. ST 0% S -
SeREIE, BB L2 100 Im/W TTA, o |

K15 LED O Z ik, Wil L LT 1970 1980 1990 2000
R, g L~V CIlE, 3T 250 K1 Z%£&%%LED ORAEDEOERZEL.

Im/WIZELE)ELTWET.

CORM LED OMERZHET 20112, RbEB0IIWEROGZEE L TVEO0E V) ihiz L
TwERWIY. K2, FA—0hAlZ ’i"éiéi&ﬂ”%fmﬁTf?ﬁ%ﬁtf:%@’GT. (b) DKREET
DIEMApIEEZ LT B L, (a) DHEIEITTERRRITATRR, (o) OABT ¥ 7HRL S EW] 5 Wik
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HERFENTVEZERDAIY T,
COXHIZ, WK RR S THZ S
DX, HFIZE TN D IR0 7
H05TY. flziE, X<mentn
5 X912, Kbtix, »50 a0 H0
BEATIHET, 2RO OMIRF O _— ! .
AHBERZTHET. TUEHL mo miezBATCRELEAA—OUAS. (a) LT,
THOEITIE, & LT R R), & (G), (b) KBE¥, () KEX+E#E:S>T.

H B) OB ILKTER->TED,

Z1 5 RGB MR X o> TEPWZARZ LTS, bk, Ths oRIDEAIWRIZSH
Teo TRET L7262 Mkof l LCEMT 2D TTA, RESD LD EHFATVLRBEGINED O
T, TN, K20L) WhoEnE - TBNET.

ToZ i, #Hi, BEORERGEHFEL TRNE, WREFTZEOBICRELZ LN TELILE
BEIRLTWIET. FIzE, HEAGKCBI2HEORPE LTI AMOILOMAHIRIZ (TE U
MI12) WZZEENFLELL, BROBI L LTIE (Far LBERY) BRYOKES X CHND G
AT UL, SRHERHIEI E U ClIges 2 & o IEH A & 5 20 & o Bg i % X ) BRI X BT
ELHBPHVLELVEEZONT Y. 2F D, BOKFEE L, [EOWKOEZEMAT 572005
B OMEENTE, PORFE10%DNIE] THY, R2BLIEZOLILNHBEOZLE [FA4T—XA
REE] LIFATVE T

Ff LED OFFICELE L & 9. Z@LED X, ZbWHEK InGaN 12X 2 FH @ LED L 2hil k- T
ke S B Hi s YAG #OGRCHERL S, S oBIRICH 2 & oA X ) P a0 % 1)
LTWwET. TTDOT, RO SEAIICE <, BELAOIE, WHREIIAARIZ )R TnEW
IMEEZIAZTVE L. S8R OBBEOE, ZoMELIBESh22H ) 3725, Wiktaz BR
WCHA LD L2 EBNRMFIMEL 2D, #, SRR E BT L WAHRGIARERICE D L)
FL—F+70MBSHY, ThSEMTEES I EIFVELZRETYT. hid, ot chRLIE
NEZFET. B2bld, BEOTAT—A4 NREOEBZ HigL, SEMERTED S REYEEMm, S
HIZIE, F-HSHORTbIT> TV ET. WHMADO—FIL LT, bW PEfka HwizF /7 2
—% (10°m) LNV CHIE S N7 EOMER L 2052 DL TR L E T

ZWEEFE BV AFH LUV LED OBFS

T3, B R AROREMEEZ X 3IORL 3. SR, AHRROT VY SifEEE L)
9. fERIE, K3 (a) AT (0001) HAEICHWONTEF LA, Zoficd, K3 (b) 1k
L7z (1122) Mo S 2 Padim<e, K3 (¢) Rl (1100) & (1120) Wi g s h 2 Mk
MzERTHIENTEET. ZNLHOMIE (0001) HEDARTHOTHESN, PRI <
<90°, MEHRVEMIZ 0 =90°Z iz LEd. AAHbOLED Tid, IO ST MREANERL T
X4 (a) 12, BHEOHM LED OMIKRZ/RLE Lz, —#MZiE, 77470 (0001) fHEwv)
Mmma e L, €0 ki, AREBAHEERLIFEN 28 EEICLD, n Moz r) 724
(GaN), InGaN 3¢k, p M GaN OHFERZIEXMEE L 9. GaN i pn#HEEF A+ —FZ2EKL, E
BUZHIET 5Dk, TN 61k EN InGaN @721 T9. InGaN BB OIEIE X 3 nm A E#ET, &
FRIRPHEBT LI EH DR THTEIFENT T, BERELHRT L7720, TR ME»ED K
LIEEEITAZEHDHD T3, InGaN IZB1T 5 In & Ga DRI InGaN JE DO WIE 2 i 4 1 ii#k4 5 &
LD, et a T 370 205 2000 nm BEF TELEI LI ETEET. (LA, 1
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#6380 2 5 @ o001y (b) (c)
< [1123]

780 nm T79.) H (0001) | .

fis LED T &, 3§

ek F 134 450 nm
» F i LED 75
Hah, Zhe#
BIZHEET % Hh
REFAEGDED
R PR 3CNS X3 ZtYPFEEFROERZBETHI2AAFRVIVYHEBEOBIKE. (a) Tl
HEBETVE T, (0001) M, (b) Ti%(1122)@, (c) TI%(1100) & (1120) Ei% K#E TR 7.
R X5, W

R OHIHE & NROMICEH L THEZELTCWEY. ZoMEOEMIZ, #6HICB W TH M LED
DWEWIRX L BB EZIET 5 E V) BERIITORTWE2D, TOBICZFIVF—H (X b—27 ZiH)
BHEATLHILIZHY . A M= ABITHOUKRZME D L EARTHTH D, %2 100% % KBS
WEEICLTWET. Lad, #bEostit, £ 0lERGZET/z0, MR F00 O HIH A K H
TY. TAT—AA NREBEOFEIRIZIE, S6L85T V=7 ANV—00EELEINTVWET.

COMBIZX LT, Blobid, #uREMEDLT, SRR SRR ERL I LA H
meEL, W4 (b) IRLAL) iz Lzt - 20 LED 2REL TV T3, [ERMEE (K4 (a) ]
EDORERENE, FA72H O LED 2P =Rk fiEE L TwhA 2 L TY. 20X ) % GaN i,
AREBAMEERICLY, KOXH)IERLET. 3, 7747 (0001) MHEK LI um @ n
B GaN 2R L T, Vo ZARSHE»SI Y LTI 3 VELIE (Si02) % B o%eiE CHEfE L 72 #%
Fhx, 7+ MIVTTTACE-T, AMIATRIDMTLET. A MFA4 T, HDEFEEDOMR
fCiycB& s (M4 (b) o¥d, [1100] K. FHE, AERESRSHBEEZEICEAL, @Y
BESRMDOL L TGaN O EEZ1T) &, GaN X SiO2 FICHER L 2 Wi 2 - Twb 720,
(0001) BL O {1122} 7 7ty MERECEHE SN MMEEZ ML 22 TEET. REIWE, 0
MM 112 InGaN ®FI 5ot & p & GaN @2 K E L LED &L LET. B o771y
MEZFHTS720<)VF 77y FLED EIFATHES. (WEA2FIZZREOT, [F /7 »FIF2
EFEAEANDWET.) InGaN &= I A FRICE oK M ESME, FIZ (0001) T EIERLzE &1
R 2-4 nm, In#LK 20-25% & 75 X ) ICHELTOI T, 25137 71y MR LHEEIZH L
fAF L, @, (0001) 77+tv b ETIE
RFHCHERTHE, InMkE b REL A
BEINCHY, (1122 774y b ETR ARy . S5k - BALED
BOBRERY 2T, 2O b e [
77y NEGGLKITET 2891240 (b) grage
9. 2FhH, ZoONVFT 7y b
LEDTIF, 2 FSEnRmtario7z

() ZFHEE

LED 2SEAMICIEFICE R I N Tnw5EH S [0001]
X, FRCKY, | - ZEEDT | (11001 (000 sepente
FEHRENLEDIFTT. L2rd, 77 b 1150]

W13 Si0; v A7 OWEIEIFTBEL @y (2) BEOEE LED DEAME. InGaN % RX/E
2o, FRECOTMEERDS720IKL L 5HE 1LED EREOREBEBEEDETVS. ()
(b) IZHRLZEICABIVTBDLEY FIEbARELTVAHEEEEAVEEE - 26 LED.
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%57 LS T — 2D LED 7 v 7OHIZEB R TRASETAI L2, THIZED, Kok
B&EMIIMAT, ZoOWMEORELICE > THINOAPHIHTE2 L) 1242 LHfFENET. KiF%k
TlE, WA D720 Si02 ¥~ XA 7 FHEIZ 5 pm, BD72HDF N 15 pm, Y A Z IRV izon
Th5um & LFE L7

9, AR T7)—o~v LV F 77y PEABLED ##ALEL & 9. K512, (a) LED OFHBANR
7 Fvé (b) CIE (19314F) fEMHELZRL T Lz @EORK & xEOHMR LED THhi,
AT P VIZIE, —DODRNNN Y FLPBBR SN LWIET T2, Vv F 77+t b LED Tid, #%
DR Y FRFABFICHEET 220862 LTWA I b)) 9. WM CTHELZEZA, AB
XO'B® (1122) T LED 5%, Bo (0001) T LED 225 #t, Ao (0001) 1 LED 7255
HLTWBIENRbRY F LA INLOMBRMOKE, WwWIho LED biME26 Rz & 1213H
wRHELTEY, Lird, K5 (b) IRLAZLHIC, BEEREECRERREN O EoRfE 2o
TWwE L7 MROHEALED #[H LGERERICTT Yy b5 &, ZRSIEREOMBEEICALIE
THOTTH, ~NVF 771ty b LED O%tE, @8k Zc (@ikaflio 2 %<) At
5L, BEIEOHRLRSIAE T 2 2 AR E R TY. miEEX, () 274000 K, (i) 6000 K, (iii)
15000 K TH Y, #@HEOHNITOMEOHPTH 2 3000 K 205 6500 K 2, fEROHM LED Ol
fii5500 K #1IZH N—F2H2 LA C&FT. K5 (b) 21, fEE 5000 K TlhoTwahHfi~
VF7 7%y s LED DEEZ/RLE L7

WD #EHPT, TOXIVF7 7ty b LED O3, BREIT 2 EBRMEICE > TELT LT Ld%b
Mo TEF L FHEIE £77ty POBRFFEISENIZLD, BRMHEICE > T, BENICER
WHND 7 7y bbb B 720 TY. ORI, B ORENE V) BES S THIER TS,
—HT, TNERBBGICHATIVE, ERMEIC X 25608, 2F 0, ZEH» 5 oshail s
REICZ A LARIBLTCWETT. 72720, BRMans s &, #@%, BUHEEIWMMLEITOT,
BRI & —EIRDO 72010, BRE BIRIICHAGT 5790 ZABKEY & L, BWItfEAE 3 I2HE, Eit
IIWVADNER/NEL THRLEXEHNET. M6ICAB =210 VF 77Xy VABLED %2, 7SV X
BILCTHE L2 E0mBbZ2/RLF L7z 5 mA CTHRIE4000 K TH Y, BREMNsEsE, 13

FEHIEIRILFE— (eV)
3;;2 i 2;8 i 2;4 i 2;0 i 1;6 o8
A, B: B: =B 0.8
(1122) (0001)
B =1 D0C
ﬂl]]§ 0.5
H A: ~ .
1 (0001) o ol
R | (i{i)2:1 o ;V_HO
P (i) 2ed
&:R o
lGi)1:1
400 . 569 . 660 . 760 ’ o 0.1 02 03 04 085 08 0.7 0.8
;& E (nm) (a) X (b)

K5 W@ EEAVEYILFI 72y NEABLED® (@) ELAXZ ML E (b) CIE (1931 ) & E
BELFAOT7OY b, BREICEHTAYAIONEI— PR ELGHETI_LICLURLRZEE
EoaearBshTuna. (b) ORERIE 5000 K TRXT 5 LED DEETH 3.
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(T RIS OWER 0 - THREBALENL T D 2 LW

THNnET. s l_ | I A:B=2:1
TITIE, HABLED 2 %A L Las, WUFk N

W&, FZIZRCEOREDRXATVROR AL S

bRBLTVES. Corse HLeaoleps, B Vog I

%ELV\%BE‘bﬁﬁOZJ: V)%ﬁ'ﬁév@_’% Zrizk y), ﬁéﬂ%b:t;b\ ~ | = =

W opDkEEE, (1) AXRZ MVOANERRYE (2) stk
EHORwWAS - 20802 FEHRT LI ENTE 2%
WAL TBXVwEEWET.

o o1 0.3 0.3 0.4 0.5 0.6 0.7 0.8

EHEF (- \

%fggﬁiiﬁiggtgif 0132} i Lo InGay B0 /VABBILARNF I 7ty b

O ' HE& LED (AB = 2:1) »5DERXEE(L
wLIFFICBITAENOMEERD, (RO TV NEEEELAOTOY k.
(0001) 1 Eo®mFIHTLY DHEVIZEHNI LD bho
TEIL7 2%0, BUREEIEREEBTAIRT Vv VEHoTWALIEEERLTVWEY. 20
9 YA BT 5120%, AN EE TH Y, Ao bONEETIX, W - 220 5%
L7258 O 247> T E 9. BERIAYICIE, 10 ps (K =102#) OX 47—V, B\ LIESL
PHEHMEALTRETIHT (FAF3I2R) 2WALEMAZEMLCE T L $518, EEELEHE
MEEE WX NG, e BAMEE D22 o aE (30h nm) X 0 /NS 2ot (Bt nm) Z28-o7
A A R MACTHE L T 7.

F7z, Zo {1122} [fi InGaN & FIHTOEWIGHER L FIH L7 LED OFIEEER S TV, iz e
THHE STV T,

XBHIHRIETIE, BB EEOHEERELZ HIEL, AlGaN &\ 9 Bl R RO RS & Yk b 47 -
TWET. BNPERIE, 250nm FitECTH Y, KM, M, HHNT, RAOXEZECOBHIEZLNS
WEMBIMELTCHFET. BAEDOE A, TOHRRBONIIL, BIZIIKRT v T AELRWEE
FHALTWA0, ZoESHEZPHEIATCuE . BNKEEORBOKE, HREEL Lok
R EER SN, FRICXAEMFEL B S hTuE T

L, TNHOTF—<OFMERRSEZ LIITETEATLEY, RO, HEZEDOF—24
N=V BB ENTVWETL, F72, CUE THHOBKITBATERIZE RV T

FEDHITHLAT

SR EIF SRR TlE, PLEo X 9IS, BWBONE [74F7—X 14 NXE] oB%x BHigL, #MEH
P2, WhIXHEOME & L THEEZEDTHE . S, B LW EEREO B AR B %
B TH Y, MEREORE I, COMERAPLHETHLLELTVENHLTY. A6
TAT AT xRBED, 355 LR MER L7206 735 A5, ok B S b o5 % #il -
WETZHZ X, KELEEDLIETY. ZOREZERD) 2012, FEED X > N—I13H 45812
JhATHE Y. ZOXI) RENOREEL LT, FEEERICE 2 BIDGHESREMICIERE L, HIREREOHM
FRCEMT 22 e TENUE, A bOKRELREDTY.

ZENHE
[1] HZs > 7oRME, YV rTidhd, Ya¥7z - 27y (18281914) 2kB5HDTTHOT,
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CITIRMA T [F] ¢HFE T L
[2] http://www.nasa.gov/vision/earth/lookingatearth/NIGHTLIGHTS.html
3]

[
jelmaorjp IZFHRENTWT, ILEMAROBEAT ¥ THHCLENTWDE Z EH5h) 7.

CZTORNRRE, MALLZENITH LT, ABOIRPENTZTONEZE L LT ENTE LD,
EWVWIHIREET, Im V=X Y) /W kW) BTt s 3.
M7EE A — 2= http//www.optomater.kuee.kyoto-u.ac.jp/index.html

(4]

(5]

FE T v 7R kT O EWNIC BT AERARE - loeiatid H AREERIL¥ES O HP, http://www.
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TR MRy HI SHEA T 7THN  BETRE mLayaaee BB il

CO[FEoOR | HEREO ST PMEFICHFRE KB SN TS Z 9 T, [S NI ITERFETER O F512
E) LT, RRICNHEFED B> TEFE Lize ohl [THRAEMEROHIZ] &) T LT, AN
A8 § 2 [HH AR AR T P R BU AR B 2RI EE IS O W TN L. €O THERI L TWE (v ¥
— Yy TIZOVTEBELIZWERWE T,

BB R ERIIX, BE—HAEDEL X, EIPOMREICL vy —r Ty PP RITER S W
EVIHHIEND Y T, 75T UL [HEERIZE] & v ) WHBAZHE CE A (EREIZIZS ~ %
=Yy TR TH THBRMZE] 25 FEIEHV T T 4 ¥ ¥ =¥y TIIREFOFH
ENMBITT L., — 7 ABEAENPSENZITNELR LRV EVI T XYy b2H D) T3, L LER
WA=y TIATHTADE, TAV Y "2 RELEBIAXAY Y BHLZENTDND T3,

FF ALYV T HOTYHRTT, MERBREZFEDL L V) DIETKRER XY v N T, il
WA L T RRICBAE T 2 L WA AN E LTOAEFII D EA A, BREOFS L EIXFEBEITIT> TH
BWEGhSEVWERWET, T4 = Yy TR TOBMDOKREDFEEE LT TELE NI D
BREZRAY Y MEERVE T, W UEMICEEKDS D 5 R OEA L LT 5 DIEKE 2RISR D
9, X5, RERRI-TEBHHITHRAZEIDN IS, ZOIHIA v F—v Iy TRk
CEADA) v M 3HY 9,

HEEERAERLDIZE A DA, FIELEZHIOREIALA V-0 Yy TITE T, — 1%
WEZERHCIZC DX ) BHIEIR R, 4 ¥ 7=V ¥y T FER Vv ERHVvTwEY, Ll Lk
THBRZE I B2 SADRA) Yy FBHDZDT, BLheloTHRRINETEDHIZDLHA A, LI
HEFTLIERZROTVE T A VI =0Ty T 22— ERF L TATIEVDDETL £ 9 2%

[Fia - IXPRTOESLEBENALET]

IANVF—FERR AL SR EE g BERRTZEs
WA 14E (2000 4F 10 HiE%) 4 W B K

FIHEF X V2820 B - JR FTREKRS SLINICH 5 E, R THEZL2EINELE A0 72K &
ADVET (L2dWEHY FHA), FAHEETSHEANICI E=3, A—/8=3, x—24t ¥
— (EBRIBMNDPBICLEIC R o L ZIZET) bfiioTwET,

FENEL V2O, —DODF—< (HEE) P ACHYBTOENE I EDNLENTT, —ATHT
LML L THREL LTORENTEXETL, MIREOHEAIAL bbb BwET, #EiR
EARE N 7 W 2 O 72 R B R AR R E O R L W) F X L Y U 7T —< I AT
To HHOEMRE T, EBREEOXFZ L), TVIMEMLLTEZEF v U NN—DREZ AT
720, BHFHIHO R — VESZE»TE— Y —OBBEEKEY FET 2HAaabETESD ., itks
FERAORE X L2, YL /24 FHD 300 A 7—7 V& RKIFICEELZD ., #iTD GPGPU %2 1fli-
THBIEERADES Y I 2L —2arva2 357075085720, TH H CTRIZIIIFFEZE DM
REEOTZMEN TR T3, STHITREEAROBFE IR L (ZNTOMARIIFEF LA ),
HWMRP LML THWTWE T,

AEADZ L MIRERMWIEREE DI —F 1 Y ZIFEETTA, BLIE R, bh b aITHIZH
XELTHVWL, ol Lo NIEEENARBETHLITINT T, HAFERL ) OV IEE
THAAGKBBSEHWTINE T, TN T, WIRERE LN BEFEDTTE Lo 2 REEDSH
LALEREL, BrEINEH60WTT,

WEZENZE X, IO KFEOWZERE LM U R REMEZIT->TB Y. BADSHIZEL TWw b 44
3 AL ML CHRBEZM®EICHE T L. BERREOFAITARENMER L LTEIRAS TV E T,

58



20109

% - BTHETHEEMREy7— & M %& &

FARKRFARE N RFENE 2D P EE - p G 2 52T 2T BACRIE O B o ol
WS C MYESE - BT ETAREMNEL v = F 194FE 4 H 1 HICERL SN E L, 2 At
VE—=EBELTZITIE Rofz7a—00 COE [ - BT LFOBEMIER S ] 25Z2 % — b
LT ARERIZAEHICR) T, 2OWHOH T AMBEE 075 4L LT [HEELEOF K]
(R W E PRk 2 FFo e g OB TEBREH T 275 0FEm ] # HEE LT, AT%es
DERZHXELTBY T3, HFEWMZEIZHEOMEG & Zbit, i LWIFZESEHORG & iz, AMEK
WBERFICREON-EELREE o T E T, BRI, B/ AWM, Bh-RE] 23 —7—
FiZ. BEOO L DTH D [IRILVEMHEZ FEOMEBEOBFER] 2179 72012, & I F—l8% Pl
20 FEENSHAERBLTBY T, ARTIE. COXIF—EROMBRE., 07948 X ORI
DWTRMEE LT,

Rt I F—BY Tl FENERE 2o THRHEZ N - EE L. e 2 BMNEE o KRFRFED
BREBAMROFEZ ZHBE L TBY., 70— ) COE BB KEEELBMEOFEL L O
BACRBEHIERFT 7077 LORFFFEZHRE L TWE S, FEEEI PR 21410 H 30 H (4)
~31H (1), RS EAEERAESCTHMIEL T Lz, EWS LWHARREORBEEA T, KK
EIB DT E BB OFHRICHIE 2. F¥EE2GALRSNFAEREE LA 0 THMMIE I T
—HRET > TOVLOPHRTL, /20 MELVWERARICZ )AL A7 — VR EIGERD,
FHEPERERS7ZTH2HOAY AADOFEmzZ ML T, W UEBESOME L Zo Bl HEZX D
Tdo ¥IF—HELKEIYa— T LEYT—Y a3 VRORZRY BT, &OO 30 5 BIEFEERE
EHEMEBEORT BHA TNEFNEMEITCE Lo BB IIRFERFE B L EED, BRAEMET
56 4T L7z

MHO X I F—=5KTIE, R¥EPRELHRIMA 3 BIAER X 02 BAEO EMEDSERZERER O
OEERCHWZ &GO T, BEP DL RIFIEDORPIIOVWTRR ¥ —5EKET V. THRE L OB
BrftnwE Lz, EmzlEL T, ZhZENDMEECEMAGRZBE TR TELZEEETVE T,

DT Ty darTld, ¥z CRBIGEERZ AW L E L, b2 REEE v
7o MBI O EB % 25T e 055 WIZEDKINBIR MBI D W T ORI, Bl L 722K & 2
EZIFTBY L7z, IREARAZHE, LI F—RBETH ) —EHVTALWERIIOWT 3 hr#H
L. ZNZNOMENEZ SSICHELLIBRLTHILWE Lz, Z0%k, Skl FIC LA S HHE
AT L. e LTI R oA F Tirb I E L7z,

2HHODO®E I F—5%FKTIE, FICRFBEHELEIHRE 1 A0 EB X OEERET 70 7 7 201
MBOFENRRA Y =R T, EMEL ORI E X ITVWE L7z, BEOHK. BT L7225
BHEOWOKHOYE L CEWRABOREREE 21T\, M4 RS0 8 OF AN LT BERORBEZ 2 72
R EZ B LATHE L7

COEHIT, I F—RETRERLEEYR, BT LEHK, BEEFERY A7 2HROKRFEREED
X0 - BB TS EEMRE L v & —. ALERSERT. AR ISR O KRR, EnEho
Wige % R 2 HM A HOXAEITDL 5 )R T R EZT RV, - M L CIRIL WM A2
BITLIENTELEELTVWET, 51T, —IEFEECHTFLIF— T ZATHELZZE I F—I127]
&, MUEZF- AR ET D, WEKEST L LTor I F—ELomiE:. 2of
W - B EEZELC, FAEAHGOTEMAERAE LLOBBICOEMLAZLHBRELCVET, 544EE CEK
22 4EFE) 1, MR A OBERA VT, HEAFR KR KFD 71— 30 COE & oI [H BifiE % £l L T
BY. FIBEH 1300 FE AR -BRCTHBEZ PEL TV T3, BRI AEELICIE, I F—EHIC
WETHE)—REOTHIEE ZHRE, FlIEBREBEEVCELE T,

59



No.24

fﬁlﬁ%@élwb# —XRICH T BEX - HEEATEGICONT

FHARRG (b)) Ab R Bl i 7 v — 7)) — 8 — (A1 60 4£75%)
G SO~ S S

1. BU®IC
LA, [2a] R [HAxt] L) F—T7— FRIMROFEELZBEEREE LTETONDL X HI2%D,
FKAVDEDPEDHINSZERLTEGHLZTNE LRSI R ) £ Lz, BELFEKT, [v»
MICHFEZ @ U THIRERRREICEIK L TWa 2] v ) Jh ReiZilbhTtunEd,
VHOFIEEDOBY;TH, 70 AURFICL YV HZOELAARET > T I 25 AHIEZ 0
Y BHD LT, BH2ES - HEEh 2@ L CINE T T TELPWYMAZ THIASETIHE /2

wEBWI T,
TEME/ TRES(CC.CAPLE) Mt f—(RRn RrES)
ZENBARRECBA(TRT.CO0N) SRBERARE-BEHEL

2. MEHLD IV E[MICHAZEIRILTF—ADOEIEAL HESABGRE-RES  ARBEIEEACPCLERRD)
FrHETIZ, B—RAMGEDEE, 1990 fFH F TICTHE REUFASHRTS RS A7)

AL - PET AV F— L7 & &2 U L CHEdE L. 20 451 1 HHICHTIEIRILF—DW

T20% %M 2 KRIFEHEZANVF—Z2EHL F L7z 1990 A DHR

FLBED S 55 2 BRI T 7 AT v 7 O & i Lo 748 AIOGLASNL A9BLABSLAISIY

DAHZ LT, 20084FEEDOHHEK TV —T D CO2 I &1

1990 AEFEHC 15.1% KT 2 ICE - THED 7 e L
BUE b St S K E OB I 2 i 2» L T.3 2010, = 68.0 675

Thbb [Ta7otx ] (BREICEE LG TR, [T . B EEREE |

azuyy v RECELCEEEE)  [av) a— T

Yav] (Bt - REREEZRIT ARE) 2HEICET L 1990 [B%] 2004 2005 2006 2007 2008

2 FEKT I —TD CO, BHEEH

SHEZHEAE L T E T, vz a7a vy v IdE Ao SaEEc)
(BF t/ &)

3. HHOEIRXRILF—ADOEHEHES

SEE3 oD and b, SHEEOBBICBIIATI SO AL LT [ZAVF—Zflibhwn] &
IR, [ZANVF =2V A 7 VT5 ] Brtrmk, Ta7uy sy e LT [EEERLOREICE 5]
BT AZTHRNMLET,

(1) TRNE—EEDEVELIR ~7 7> - KT ONLREE~ £1: T2 EPAR
P BT 5 OIS RAE R VOB, IR IR & Vo 72K A B BZEIW | &%
THo TDORMIEHICHMER T — 5 % EIHA LT T O TKED 500~2,000 | 308
WHEWRLET. F72 BT UL AR THD I EHS ., B S R

RFEMEERDEINZ, 77 v REVTRMEHLTVET, —FlE LTEI]
WCHREBERGFTORMR Y 777 VHOE—= BREHARZRLETH, A ~KT kW OE—5HELH
HHEINTBY, EHNERRIEFICRKELZ DL >THWET (FRNEEE TIEH 400MW),

60



20109

IhHoE—2 ZEMER (BHE 220 ~ 6600V) ’C24H¢F‘1%E§}JTZ> &<, 3‘%%%‘.7‘)1/ (Eﬁ
ISAZ A L) ERHA VN5 Bl & MLAE T VVVE*
WXk 2 EdERZIT) 2 & T HEEDZHBKEE T
2B HEREEFTNEBIZEA L TWE S, FIIEX 3, 418
T E DR T & OFRRMET A FIVIERIZ AR > 7 s B
ZW%ET LT, L700kW OWHIKK > 71 HH72) TE
] 2,000 & > @ CO2 Ml Z W L £ L7z

% 1 : Variable Voltage Variable Frequency 3 FaERE

90~ 200sec

2 TRIVX—FUHAIILTEEIR — .
~3—7 RAH:AEE CDQ (Coke Dry Quenching) ~ e
PMOFFAILD B 5 A (Fe09) TTOT, 27 [ E e
COFFTIREHELTORERHITIZAR D HE A |
ZFOMFERSZRICT H72012, @IGH & LTS
NEONRIT—7 ATT, I—7 Ak, BEFHTNO 3 —
AW CTHRZERETHIEICEVEONT T2 ¥
WAERZT2a—2 213 1000C Y EOFRBIRETT DT,
NIV Ty RYETHEPTRERIE (200CHE) T

BRTLEEH Y 9,

FrHETIE, FIKEZ2ITTHEATL20TIERL,
Hf%bhéﬁﬁ&ﬁl$w#—%\ﬁﬁ:—ﬁxék
NLEKGRF ¥ v N—=L R, TOMEFIZL ) ERT L
WE—ITEBR L, FTPICHRE SN B OREE & L
THHT AT, BRTANVF—L LTHAE ()4
A7) LTwET, Zoikiid T — 27 2zl Kk
(CDQ) v\, £ToO7at R ZHBHIEIIC L) 24 B
it B CREEN L CTB Y. »OoEE T AT
—ZMIT 5720, KA FHTIZ1000 V-7 %8z 5
PID 7 4 — R N 7§l (F 7640 - 55 &= 6 H) 23
CDQOHEKRB X2, ATAEFEHALTVET, &
® CDQ1 #2538 E 3 A 8EIE. # 30,000kW (2D, 2
AR S %A O 100 TINS5 H DT, X6 : CDQ &iEHE

Q) EHERROREICLZEIRX ~BERAER. 1TV Y NE—5AEHMIR~
ILyIrlE—YEhbbEFb, BRETE

FTFHNATV Y FA—%LZTOLON, B
HEkOEHERM TS, HEHEORE IO 7H
XA © B 720, BRE N 10> 72D O AT

LIS T3 JRICR T 4 —1&, RE LN
THEVH ., T AL FEHT L7201

o P R 1;—»:.-;-

HERARENS T 1 x.L n7usRDy |
HCTHRWEIR [N 7] 2B LTI T, e e
7 E— S OLYE LTI ALE—T 5K e B g
59 (N4 7Yy FRE—F HBEREK] 23 X7: BEBEICEDh TV ESEREERS

61



No.24

P THELTWET, TNHOBBIZE S COz Ml EI1ZK 810 5 2T, HASKDRHE
HOF07% I HY L E 3. ARG EZIEY 28 LTk, BUCHIEEE Gro@lls) %68 L 722 EE -
WHIEIE AR >, AREFRE (FEM) Z2iEHLCEBHEA S I 2L — 2 3 VITKBWITIZSEATH D,
WBHOFMBIOERET o THIBRETIED) THA,

4. BbHYIC

PRSED BB CIIES - M 2B L T, WRICATZRICKE L HMRTE 2008 THHW 7272
e BnET, SRTHANLFHHEZ0—mIBXFEFdA, ARIE—RIcu»r5Tcyrs, €0

— R A R CTHEKL TV 2T 2530w TT,
(Fr 0 AR B8k &4 http//www.nsc.co.jp/)
Hi 8 : [Nippon Steel Corporation Nagoya Works | #r H A< #L§;
[BREE - #h 3 2009 Hr H A4S
[NIPPON STEEL MONTHLY vol.198] #r H A #5%

62



20109

FEAEDR DRREDO BRIV E SETHWTWE T, 41T [#HF#lE] & [BSBEOR] TT25 &0
EARHBRE L, FEZSEONANFED2 ) TRIEL 26, RWiliiz K& Tnw/zZ2wnwini 4,
FHEOBEFEICOVTIE, BHZOREFTOBZEICEHSTFTS) T3 L, HAICHTOFRET2EEEOFES
X, EEROFR Y PTHEERZERE L BIC, HREZFIILTWDS [TER] 272w TwEd, Cue 25
B DMEFERNEDOWRAZRRT D [EonT] R DrVdEHEE [EbD5] MOPOFER,D %
H2TNb... ZOXH)BRIEDN, LTETIERL, SSWREHLTWELDOTIE... &, HOHI®
KIEZGABRD S B> TWAKETT,

[F.S. &)

63






i 1 % & A 3%

NTT 23 2=/ —V 3 v ABRAEH
E T = I NI O 7 S W= 1

oy
(i

Fy A4 F v LEKASH

\.

ey 27 skl &4t
VAN A 7 - V= S

-

H
&4 A R AE

- x» % X & #
(74 7 FIH)

5 17 -
% B

FIVR - SO

D PR224E 9 H
D EERHUE cue WMETRES

il ERR. MR mZ. EE E
e Fo. B Mz, TR R
A RE. AN B (BKR)
HAERR S LB LR EN

E-mail: cue@kuee.kyoto-u.ac.jp

R S B PR
AR PR LCR AR ER BB LS
BAHE T RERL SRS

Mt W) ¥ b







