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[1] S. Tanaka: A Heuristic Algorithm Based on Lagrangian Relaxation for the Closest String Problem,
Computers & Operations Research, vol. 39, no. 3, pp. 709-717 (2012).
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[ Apif A=V JICEURBNT I 172X - BHORARKIEZES]

Ady e ? R &2 IS LA TAFIR SNMIFEN 258 e UC Bk & 132"
5o I, Aﬁwﬁ&&ﬁm%%%ﬁmﬁwﬁéﬁﬁéﬂ\:nifaﬁﬂ$MHW@ﬁ%#%V
MENTE "Bl IZOVWTHIIZERNSR L LT, Z0IZES ) LORRENEE > Tnwb, Fikld, &
#THZ &a%#%%L&b ZORDEIEZOMEE B SNES  HRBH A e 5 & L Tk
HMENTE, L L, A GERE T2V TREDTIE R L, A EDERARG L HEODH
B AR AL & BT DO IIM A FIE DL RE LDV S, WIREEOH 724 A=V v T FEOMKE%E
HEDLHIZE ST, ZOMWMICHIRL XD E LTWb, KA DPEROMNEEREMI O L % 2 THIZE L
TV 005 WIREE RS L SN2 HMERSR TH 5 (1, 2. WRHERS & &, WEMICIZAEL O
B FACHELRIEAT G- 2 S BT TW 212353, BiA T 2 BRI B AL S L, —J7 ORIEAS
HEENTWAEE, W ORMASERICOIZS L VE VI BMERSE LTabh, EHo—BETH
57T A ADRMNEREZ ERINCBINTE 2L RBRTH 5, HICZOMEERT,

T IRALE B4 L B3 2 BT gE & . 4 H 5 ORFZERs Lty Highieys

AT E TR A LT M HRBLE B S O N BERE 2 kD X 9 12
E2TWDe Thbb, WGBS AT 1 — - . "'usr::;'agg'%""
F747—=F 7 4—=FNy Z#E5 LTSRN ERK
REFIRH O TR E 70t A DR RAET LD TH Y,
A NAT y THPEE S 7R & OEEHRAS, 8
OB X LR, 281 X - TBA L 72,
FALSOEROLROIET by 77 V5 E LTk
BEBICTZA—FNy 7&N, KFAT vy 7ICATT S
MEl T 26T 2 EMmEmaG LT, GHNRRE 5 2 Observer
LR 1R %) 3RO X - TET 2 MEHR
Thb, TOM—FIE. BETE2R LT Y THREHMZ T 2T HEld 5 72 0L e HEFRES
AL VIR TEHINTITL . Z0OB BlzIEma—arDf YOV ZFOMERES & & wvo 25
RIGBEROBE L\, Bk bHk— %wa%béaw CEDHYEIND ]
COEFEZEMDDL L, ik & FEEZELED O ORWOHN O KA CTHEIEFI IR S, @D
REREE D AU R E L2 7 1 — RNy 7 S, UhEREN 727 4 — B 7 4 7 — FIEHRE A S
NHEV) TOLZAAKRTHLEEZEZLIEDVNETH L, 1o T. ZONmE 7oL AL, Th%
FEBRTHEN—FT 27 THLMEEBIKEL, ENLTOBERIRE SN L) T L, E512,
N=FT7 27 DIRBIECTET LI LR ), INODPEROLHN - BN TH Y, ZToMmI%E
WHEIZ S B TWAHEHTHA ) L EZDLIENTE D, BB, AR TR TIZ, WA LTHE
B EVRFEHING LN E V) HAHHEIN R TR E L v, BHREICBITA2RDEDREME. K
40 Hz DR KOFEMHRTH Y., Ihdh~r aliZBlill X nzd O EEG/MEG OH <) Y KDY
AL THbB. —F, HIHEICH L TIEE R ORBEIN TS Y, Mo Eetkd &0 T % &
DZ DGR FEE WP LIz,

Percept

[1] ZPARFE AR - “WIRALEF B4+, Clinical neuroscience, H/FMEZ#4L, Vol.28, No.10, pp.1161-1163 (2010)
(2] /AR A - TR BLER B G 20 & Ak 2 ¥R 57, 1EEDFLF Vol6, HhlRIESHMtt, pp.47-64 (2006)
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[KKREF7SX7ICL3EXTRIEEZDICH]

%ﬁ%%@i&ﬁ%ﬂ%?%éf?iv®ﬁ¥mmkLibfi FIbFEAMHEER ANy 7 1) ¥
F#fE, FLTRIA Ty Frrevsiz, FEART O 2B 20N L ToOFENFTFLN, &
NETORDVPEOETHEDORBIZEMLTEE L, 2ITIX, BEEF vy U N—DHORENTFTY
5f7i&%ﬁw\Hﬂﬁxmﬁﬁf@%%ﬁﬁ%%ﬁf@ﬁmﬁi WCELIRZR WIS B Z < R SN,
Fx O bwf%u@%ﬁﬂﬁniﬁﬁ&ﬁnﬁﬁ&Lfﬁimbﬁkféibto

77xv\ﬁwwﬁ®ﬁ Fao—o¢ LE LT, BT v o N—FHWTIZ, “PEZ SaokRL
LfﬁmE77xvimk%®ﬂm#WAcﬁnéhfwiTo% Tl ﬁﬁT&H%@f?Xvi
&m®@ﬁm%%7/7%( BR) HESHEHTE W 2D, Whid—2 5 7 I X< AREe IISHE O

KitzimuwonEd, LarL, FORHAPHEGEINLINREDIMO TV &6, KAET T A~ O
%@::ﬁiﬁﬁ%mﬁbnf%itto%_\ﬁmETfi kDTG AT U ZADWNETH >
7o TR AR E AR OB 720 Tld e <. R HEAGERM L o 2V MG Db 2o L%, &

AN OBE LG TH L I LD LFE T O 22 IR RET, 5Tl “7 7 A ER &
BT o THEAENOR R Z BT EL B I TVwE T, BADMHERIZBEWTYH, = — X 2R &
IBTES L) LRBBOBER, BRI NTZKEAET T A OLWPM OB ZIT->TEFE L,

L2l ZOMAENEZ B ATATT L, MHEOSRERERLALELE W os 72, uhi“(777\77r1v
BELTELMEAPZHVLNTWAZ L IZAMN & E T, 22T, T4 1d, BfEE W 2 KAEI
2éﬁﬁfu&<\%@ﬁ%mowf%ﬁm<@%?é:k%ﬁﬁbf\:hif%ih&%bf:&
Dol2EICEHICERE LE Lz Thbb, BLEEICOMEZEUTEX, LD ZFOMENT I
BB THETEXZ2EITNE, A7~y FUBHPIREETTEREITLZEERDE T, LAL
HICVEM 2 REE T CEBAT 512134 L LRPULET, Waiﬁﬁ%f%%**ikmr¢fi@?k
ST 5720 SHEETT, €T FAxL KPOBXGHETKREEZREL, TOFE FTRPOKE
mﬁWfﬁmE77X7%E&LTW%&*f% SHZEELE L, T2 WoETHELTR RS
Uy (NoHy) OERIZHBEII L. SO LYV ELHGOFEEME LTHHTE 3,

ﬁ&dﬁfm\El@i%&%[]%%ﬁT“&74wﬁ ROKEERRE T T X< BEBOBIEC
&mt‘%n%mwtkﬂ‘%imﬁA%kihm%hxéhfwiﬁoé% v RIR L ok
FT ALY EHPISHER L C0 b LR E DRI (—ERILREND 53 F, Xﬁ’//\@ﬁ‘)’(’%’f X 2)
K&%Libtmoit‘Eb7//%ﬁwé ET, BT OHRA T Y 0EIC - BT I LT
WE T, Sk KIIORL72 X9 2 L2 BUSRICE 5 & 0 K58 7 0 AR % S - 543 L.
& W BRICZFOHBERZR > TWELZWEEZ TV T,

[1] O. Sakai, T. Morita, Y. Ueda, N. Sano, and K. Tachibana, Thin Solid Films, vol. 519, p. 6999 (2011).
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@ T I—Slignall
< 00 o -~ Background |3
Laminar plasma (A) Laminar plasma (B) E 400 E
with reactiop (a) with reaction (b) g, 300
! /A Target fluid % 200
< / Y N . >
,,,// / l| { ({(gas, liquid) 100k
/ 7//// | A4
A l A iy 0 T |
- M ||f [ e nd 0 1 2 3 4 5
—_— ,///// l||lg — o )
| /) // ¥ |||| (V4 —> _ Retention time (min)
Fow | AAPECY 4APATCY 7 Flow Z .
AV A4 ‘ 4 \ S 6000 F(b)
4 I| C Aps g
b | | ¥ for plasma & 4000 HT
generation 22000 F
€ ohtSor s
nsulated wire Bare/insulated metal wire | c 500 600 700 800
“Fabric-type” discharge electrodes Wavelength (nm)
H1: RKRETF7ZX7ICED X 2: ARERHPKRT T AVICL 5 _BILRROHE
FoFv 2 FRIEBOBER [1]. KUEMIER (@) ET IR D EDREIXINY M (b) [1].
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[F/X v v TRy FRRICEISCERAA v F o IRERMEX Y O]

WAEDENA VR TEIMERE R &7 V7 WVERRRESR O 2R 2 IR IR W, bivb s R IIZIL)
P TG IRIBIICER Lo2oH ), WOTHEZTHREROEMOMELTAM L, B2 THE
IZFT AL N—H I AE) ORIV EE R>TVWE T, 29 Ld, ILAA v F 2 F V) 38HMLIC
FRZAEYE LTHEHENRTOWE T, FE, COMIAA v F AE YIS REZRFT 72 2 WEHI %
ELTCFHF/Fx vy TAL v F (LUFNGS &L F5) BHERRBEINFE L7z, NGSHAREIE, F/ X —
VAT —VORUNIBRA AT S, RLIRT LS % [F 7 Frx v TEM] fEICBWT, BHEOK
PUED AN BIEW AL LT 3I~5 LT 2L TH Y. Med CTHMZHE CTI|ILA AL v F 2 78
BT DT EhD. HERONEEART/NA ZNTBT B0 42 OGN - HAMT I BEREZ T H M5 2 L 25 fEZ:
BREBAFREAT) b 2 e MHEIRTVwE T, BIEDEZ A, NGSHLTIZ. £y v 7RI
MZONZZBEICL > TH I A= MV ATFr— LV TOBEMHEELADFI SR S, BENCEF Yy 7R
PEAEL, Fxv v 7O ANVEIHSKRESEATLEEZZONTVETY (M2EH), TDXA
= X LFENIIRA TH D . NGS RHSETE X ) 0FHLICINT T, 24 v F ¥ 7B L 020
EARFEEORAIRD LTV E L7z,

bivbiud, WiT 2 2BBOENEF 2 A7y —VTESLT 52 2T AL v F v ZHERRTE
WICRESNSE (HEAM) BHREAEHL, ¥y v THESL2EBERSRT LI LT, A[ v F U 7H
VERERE DGR 2 HIR L TR 2 D T E 3, Z0F/ Fr v 7EMIZ. HEE 10 nm PLTF 0 # R
BWHEETDH Y. TS (AFM) I2X 5% v TEO RS RE 3 RICHE 3 SR 250 B 7 A
WX o>TwET, INFTIC, MERTHEORHELFICL), Fr v 7ES5 nm, v v 7IE 10 nm O&
WA T 5 FHEHEOHES NGS ZF 2B TAI LI LELE: (M1 (H) 28, £ZAT.
NGSEED 7201213, Fv v TRIGEIERMBEUTIC R o TWALENRH Y, 75— I ¥V FHE L IFIE
NDFx v TPBUHARD SNFETH, ZOBBRTH ERI SNLMEEED, Fr v Tk
B LWE ) TR TAZ LI LT L 29 LAEETFIZOVT, 74—V F7BIUR
4 v F ¥ THi#ED Pt-NGS T O JRpriE - BEAFEOZbE. €O TEHllTE %2 AFM JlE$iE %
HOWTEHi 1TV AL v F Y ZRIBTOXF vy v TROMBMWELZHZ 5L LI, Fr v TEmED
BEZRIHBREZETOId, 74 —3I Y7 BRORKRTETE, WMEMLHIRIC 100 nm FRELLT O
HEZALDELCEZL2H D £325 TOHROAND NGS AA v F ¥ 7IZBwTid, Fv v Tk
WK CDE ) B RELEIMREINTIEATL, T, HEARNGS KT THEEHEAMME 1A
W ZMERT A ENTEE Lz AWZEICX D 7/ Fr v THBAERBE ML LT NGS #ifiEd
BT EDPHRES N2 EH 6. 5%, B NGS MM 2 ) OFEJUIMIT T, E5IXHELED
T FPETY,

10,

10
10°
g 10°
FIFPVT g 107 o
JLRBE =\='17“|17’E(5nm)_ £ 10°
JL =¥ v 8 8 1°j I
E1E (Pt, Au...) siEE 10t F .
S 1030 | 2 4 6 10
- siossi Bis Vehae
)4 v w
‘do ‘d[”‘] il
®1: (&) F/%vy 7BEERE, (A) BFRUYII7(— E2:NGSHFOEHETYS Al ANE
CEUERE DT PtF/ ¥ v v TEED AFM . ERE (ViV) KEUT, ¥vy 7R 0) HE

LU (d[V], d[V2]), BEREICERENZELT S.
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[SIC 7+ b=y V&

VAE, W2 BEECHBETEB2H-MEE LT, 74 P2y ZfEANEH 280 T0wWh, 7+ h=v
Fidh &3, COWRBREOKE ORI GZ2 b OMEARTH ). FEE DWW RO L THFTE
FOLDEHEEHZVT b= 2NV F¥y vy 7 (PBG) 2K TAHILZ2HMETL, 74 b=y 74
I SN E TEICHESRE LTSi®R GaAs ZHUMIFEZ BT TE A —H THRHTER T 2 RAR 2
RADBHOLPIZR ) DDH 5, PlziX, & o)/ RS LT 155 pm OLFZ AV F—:~08 eV)
DERAINT — DN EAT S & %ﬁ%%%ﬁ%@—ﬁf%é“%%%ﬂﬁt:b FDHEAA L TL
¥, FSHIFIMEE (>1 m) IZBWTOAERTH Y, WHEABANOREMIIATHETH 5,

Z 2 CTAIZE ifiv%bnzb#V/7%%0/U:/ﬁ—h4F(&O EWV ) MEHZTER L7z
SiC1x7 4 FNY R¥ v T8RO T b IR RITER T < (25~27). Si DK 3 FEFREE DLW
BINYRFEY YT (=32eV) b5 TWb, ZONY REY v FAGEEHO IO ST WIE B &
R TABERESTH D, FRBOCERBAVNE (. BYRERICENIMETH Y. 7+ b=y ZfMT
INA ZADRE LTBWES IR C& %o X 512 SIC IZWHBEIROBISH LTEWHTH 0 . WG 2 Hil %
RETDHT T+ b=y 7EROERLMETE S,

BILTICERL72SIC 74+ b=y 75 OBl 2R d . F 72X 2 1ZIEEREDO AT T 5B ARS |k
VOWERREZRT. FHA2S 100p] LWV EWIANLF—O/NVZAZEALTH, RO AXRY bV
WCELIE R S NI IERETINAE L E U TR W ERG0 5. X317+ b=y 7RO 4 X eifi4
WZHENT B 2 T RIS WHDEE TOFIRCTHE T 2 IR 2 /ER L, EBICEES 7% R T,
VI EOFERIE SIC DRy F¥y v T EYBN L ZeEe X L72bDTH), 5% SIC 7+ b=y 7
K IRk 2 TR SN TV EEZ BN,

BE 3
B.S. Song, S. Yamada, T. Asano, and S. Noda: Opt. Exp. 19, 11084 (2011). S. Yamada, B.S. Song, T.

Asano, and S. Noda: Appl. Phys. Lett. 99, 201102 (2011).
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[MIEOERTEHOBETLE A% B9 B—1 # > KEFET

AR ZMN2 & &, R TOX) —EORBTHHTAHLIEAL, ZoORZEEL L
T3, TOFHIEEE, KEFELTh o &b IEMSR S OPETEENCTY . BTG CIE. BT 2%EED R
OB EILETLHELZMHPL, ZORMEREEL LT, HFoHBIEWHERNZ L2h5-> Tk
F0E5, WAFEINIFMAICH ZZEMICD B L2V EEZOSNLDOT, FTREHI 1okl s L
TENLTWE T, EBIZ, BIEOBOERIE. v~ 7 0lHEHBICH L7 2 ETORIEBEOEY, 20
WO T 92 GHz, ZAEHEL 35 & EFRIZID Jed 5 TW T, ZOMAHED Z1X 107 HI
FELFET, ST MMICHEDAHEN S Z/NEL T 5720 MEZME D4 KL TEEERY F9,
ETEEERCIE. L Db E oL 2 ek &g, XD SO EER TR O E R E BV TN S
ENELTELILIIRN T, 22Ty A7 0B ERTEABA10 550 1 & #wy, Sbago it
2 5 EFRGEE CRETOMELZEZEZ 3. MEPSEZ/NS L T2RITHANEEILEE 2 ERNEZ T
ELRTHOBRSZEBEETT, ToANEAFXE LT, BEEETOHRCZEMIZ THEZTHE CAD
PETEFAHATLHERHDET, BT 24+ MbLAF Y boy T 0w EETELZNTTHURA
DETH. Py FHLTREENX O >TWT, A4 Y 1T RSB EL L T A, H—
A F R E LN A ZOHRTERHENS 10 EPRRE SR TWT, FiEEh225H0 5, (A
FYETy TOMERELELTELTA V5 Y N2 2012 £ ) — NV E % 2 8)

ZD XD BRIEFFITNE LA S TEHIATRIZ R A &, EWITNSBEREIMBTX L X HI1TRY
T3, KRt X ) &2 ATH - -WHGH ORI EEZ . SICRGTCHAETEX A2 KEIELTEFL
720 BT OO %2 Jed 2 JETWEHOMEEROK X 313, WHEOIERER., = 2 TG E
Bo ZHAELLTEREINET, WHBNZBZNEHHORERZLZ L O THILUL, EAREHEOEA
LhoTHNAZ EIZA D T3, BB T o ORBIZILICH T 5 IRENR L L0T, BixbILE
AL 55 2BONRETAME L. TOMMIIRREMZELZBINT 5 2 L T o ORFMELIHERTE
9, BHIEOWM OV A TH 5 EEMG TIE. WHOEREHIIFRHZLLFEA L, B
TCIEHHTE 2 WFEHOREZ A VX —0iEJFIHEZ I L W BPEE CTld, 22 R s hTn
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BHZENRTETT, B2BIEFEU X ) 2 EBRAFE i 2 &3 72
Ll FHRE AR as [ R 12580 ) $h < MR &1 o ik S — BRI
RO A HIBLT -] ZHELNELEDTHE T,

WHERL 2 2MEONGHE, 2HEOAF Y2 THEEL . A
72513 o ORFFEIZALICH U TSR E K B2 % 2 OOREHH LG 2 D,
L9 TFNVETLALF Y (YD) ICHEHLT LA M1 AL
TWBHEAF Y NIy TEMBT, PLODOERE 08 mm DIIZA +
YEMULADET, T LT L—F—HHAL I BN TI A > 5 03 ¢
EHHES TR Y 79 —HREN S, Wl L — ¥t K o2
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55T bARRZAEFTOMHMWLE SIS, #E)jT f: L F—
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AT YEABITHORMTEETIIVE~ABEBDE - 72335 H TE 2 1FHRHEKDE
HzBEL T

B PELTHEICE, SFSEFLBHEOBREEIMZONTBY ., EXRBEHRREIER S
TWET, 2F 0, ROV T IMA. A= T+ YT Ly MaRSRBITERLL, 2512
HHRIZEZTIVINNTA A=Y (BFIAE) PAREIN, WOTHEZTHHHICA Yy —% v b Lo
MEBEETEL LI IR sTVET, 20—, 4 V¥ —% v b EOERITKBBE LA OBMLLTH
D, ZNHONRE VAL LTD [FMEOHMIC/ZED DT Rv] [£HZdMEFNIRVO R
DBV L) BE EEFRTVWET,

COREICH LT, b LIS R & OB R AR 22 FLR & v o 720 2R 2 5t A
Y2 iEM A REBIICIRME ST 2 2 L TE L X IR UL, A BidFEFA2TRAT VO Y v 2 VvV bt
ETAEDPDTEL, ML Do EMEBRLZENTEL LN ICRDEEZONT T, AFERETIE, =
DEIBAMER (F) OB SMFENTELEHNROERZ HIg L, T oML 7 5 AMATEIFHI -
FEREM OMZEE LTwE g, BAIZIE, TVas—Yx bRelEmAasartvnazay sy o
EATEZ MR E LT, BEEOHBESE a7 vyl BEEO.ONIRED RN 2 50 - 7L
LT RIS MATHE T, UTICZOBEZ/ML T3,

- BUG - RIS AT I A0 & TEERENBEFREOETIVE
WLARB B OBALEBN IR Y — OSSN E T, AR TIE Y — o8k e LT W%k
W& TN LMHEMICIHE REBAFEO 74 3 7 2 (BEEMLEE) (2EH L, SEED & o MR
— R ZITHBOMER T VIHEW LB Ny — >, FFEOMHFEWLEE Y — 2 ZRET LB S
DR T WHBE) - OETFMEEITWE L (B1). T2 REETFTNVERGNICHFETL LT,
TV ax =Yy Evo o —HBMEOREZENPRIZET LTV LN E) D2 ERHEICHETE S
CLEMRLE L.

CRRACTOVDTH A UEEEFIA U A RIRES O ERIERE
FmA s a 70Xy aryr Y xHlET 2BO8ESORKAFELHWE LT, ay7ruh
DOWRRLFELE Vo7t TV 27 FOLA T b (FHA VRS AR E L CRBWICHY S
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AL - T HEGEEZ [EDOF 7V 27 b2 RTwaH] Tldel [EoEmERMEREICEH
LTWa0] IZERDSWTHIRTEAX912%0 T3 (B2), AR EMZ 74 VHEED
Ay a7 ZRfH L, BEEOFEHRATE (FHRIE. HHcERZ L) ofd@zaL T, €75
Pl 2 D FBEREHM 2 17> TV FE 97,

BRI X0V 7 YR OIREEZ TR, RE L3 V7 VY BETEE TV O A R PERGE -
WIROMF 21T FPETY. TAMEDLHE LT, BIE, #mary 7y hTHEENEH LT
% TR BIARYE & BLREE) 2> SHEE L. RIS IMEHEE 35 2 A7 2 ORFBICMY HATHE T,

AHHE S EXPE BRILTFLY SERATSxoh
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[FIREDOMERERE AV Y —NPHEER VSV N —EXV AT LIZDOWT

L 779 P —UEAMMEHZED, RACHEHSIATETWES, 797 FH—Y R, ek
FRHTEHR -FHL T YT b2 TR T =%, A V7 =%y Fe@UTLERZSUEHTA2H0
T, Bl& LTld Google Apps X Amazon EC2 L Wo 7z —EARRIF LN T T,

75 FYH—VYADHEMELTIE, FHOF—F U 7 IZENEINZaYEa—F ) V=22 LD
I—HFCTHETLILICEID MEIANTY V=R EEHTEDHPETONET, Thick->T, 21—
PiX 7 77 FERBEOWE S 7 — 5 OMMWET 2 Bie 31— A2 fHCTEE T, 272, 75t

FIRMFRICE BT L GFEL TRz, dy b= HiEfomwrF =52 v ¥ 2F3 5 2 & i
Z01EET, ZOBRTT (Round Trip Time) 2K E L A2 ETANV—=Ty b2 T LTLEF W H—
CZADKBEMEPETFTLTCLE) L) RESREL T3, 22T BHFETIEH — N % 45 iE L.
Y —ECRAFHEONEEREZZEE TSI L TRTT 2HITHER 2 77 P —EX AT A% ELF
L7

Pk, - ARER OO —n"ouar— g YEBPTE, KEOF—NOART—5
¥ OH TLTRTFEENDPLEL L), BWRAEIAMPBELL)FE L, £2C REVAT
LTI, 777 FHREEBWT —NZFRLT, b MREFEENPHI V2 —F )Y —ZAZEY HET AR
EFNVERELE T, AVATLOEVARAEF VI, 2—FIZE—E 20l & LTH—E 2FH
Bao, = EEEIE— SR LA Yk v T A TR GRBIET, v a—F ) V—
2R \BHEVIEFIVERS>TVET (K1),

FREV AT AT VEHT — NI - AFHEO RTT R VW5 Z ETHELZHEL. & v
M7= WO — N EIRN L E T (M2)o T—HFRIZOEES—N"ZFHTLILTRTT 2 Hl
W52 ENMHELELD T, AT RES AT 2E2EALBoRH %2 EFMEL. ¥ 2L —
VaviHiliz T ) TE TREV AT LAOEMEERLE L7,

SE
MEHEG , WIE W, SHER ) S — C AMHFEOMER#Z LR L 2% — " iicEN 7 7 K9 —
CAY AT LORFE" | A TEHEE AW GE B, VolJ95-B, No.10, pp.1325-1334, 2012
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[Hot Swap 18 % fig 2 /- EBERFIRE7 —X TV F v

P ERER PCy REH N, HEIFESEO G 28G5 58E. S, BRSO SEBEL XI5V A
FACELET, ERNBEZEL Y AT 2EFRADAEFIREL, BT LELLEVWLIDELSTED,
ZORBEEDEB VLNV TEREINDS X )2 hoTE 2, EREEO/NMULLERILZ 725 L TE
AL P oM IZ, 20— TIREEZMESELEK E L ->TBY), BEEOMEIFEEE 4o
TWh, UFRETIE, HAD T VI A DSV AT AEKIZEDL T THA RE T 21T TH

D, S2TR7—FF27F % HEEHFR) LRV TOEEFLOIY A EFBAT 5,

B 1 MR E R R —F 7 7 F v EMFIEN S EERE OB TH ) . L OEELE AR
LLT7LARICEESN, HEICERSNTWS, TASHEEROM 4 OB AR B B4R 3 L
hOMHESERENZ LM TELINIC L 2D X912,

B A 7215 o528 (Cluster) @ ETFIZE&T 72

Switch Box 2 ), AMBNTF—% 20 IZp UTEM &

COrE, EEIDBLVWELE ONv 2L T R) TFA R 1 AR EBERFIEE7—XT 7 F+
FTAHIEIZED, HESROMERSILZ BEICSEA % [l
FRIRICMBTEL L)L TWAD [1]o TERESGALDHIIE S switch box-—fi-

R7IWLE &, ZHEREAEFORNMEEE S ONS, s ( s

ZONH RO ZFEIT H7-8, 65nm » CMOS 71+ 2 : Switch Box % F\ 7= Hot Swap #18
A FHWTLSIF v 73 4200 um

= (] ggasmsaa5mea‘é’a’g‘;g‘z’m;aaag!umsss"mu
AR S AT ] HE 72 jE 4 @l Ciuster 1 E [T Cluster 4
%128 x 6 Cluster = |55 ””“t””:UH Al
PEERS AT s, = | ¢ nAlsEsilE §
b2 PRI A EEREDS AR CHEE L TV b 2 L DSTER T X 72, T2 mEHILIC s TOEE 25
72 BB RE OB 50%. BB OBEME20% 12 T oTHEY), SHOWBIZX Y HIZHHETE
LHEEZOHNS,

2,100 u

BARIIC R (B § A EDMEETH ). T4 18 Thk A 2 BT Sk V25l W) 6 7 i 1k e 7 il 6
b 2 EDHEIZ T > TV b MDA & A RT O
N7HFEREIARE AL L, UBEORB T L 2w, 2

TExRAT-> 7202 M3 1x%Z U

DLSIF v 724D T tm hmm;gi‘n‘nauﬂamnm|"mmn (1]

HHHERE N—=F7 =277 27€5Lb—=%) LLTHHTES, KLk, ZOMBEFHBRITET —
ORI M5 (Hot Swap) SR, A

DEFELT, YATLOMEE k05 L i geipy Ao @B ax7)
DHEWHFITH Y, 20 T

A bAR= FLICKELTH 3: BEF v TOBHBEHE 4: ;,aum;

FT7 7 F OB RO—EEART E L, LIS U THEH

T OWEIIMERDHBIEL TR E ) T A SN b, ! ! E&E%
Lo ZHEE LT\Wwb, Cluster WO 1/3 DI #% A switch box-}: TL

42mm X 2lmm OF v 7| @&%ﬂ@%meﬂ

7 A b LIS, YEfES

[1] Z.E. Rakosi, M. Hiromoto, H. Ochi, and Y. Nakamura: “Hot-Swapping Architecture Extension for
Mitigation of Permanent Functional Unit Faults,” in Proc. FPL 2009, pp.578-581, Aug. 2009.

[2] Z.E. Rakosi, M. Hiromoto, H. Tsutsui, T. Sato, Y. Nakamura, and H. Ochi: “Hot-Swapping
Architecture with Back-Biased Testing for Mitigation of Permanent Faults in Functional Unit
Array,” in Proc. DATE 2013, Mar. 2013 (3$&TF%E).
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[PBT7>TFERAVEUWB Ry TI7—L—FICEDAEI A= 2 T]

B AT 2B RY MBI AMEDE=ZY Y ¥ Z7I2BWT, WEROFED X 552 iy
AT L TE MBS0 0B 2 8 572D E L D YYD LEL 20 5 2 EWEA R EE 72 5
TVET, COMEZART 5720 UIFRETIZ4ZTOLET v 7 12 & DR L 72 A57 8% (Ultra
Wide-Band, UWB) Fv 75 —L =% % HW72ESMEEMEA A=Y v 732 ME LT L

REA AT T7ETIZES. Py 7R EHHLAEO&LIM (B, 2. ki L) 2EHHo
EWICEDESEERN L E T, KIWKCYATAETVEZRLET, Tx 22556 SNAEFEHOLEE
¥0264 GHz, 38 500 MHz ® UWBfE 5T, T3 BRESEZEEM 7 —) 228 L. AMEOZI
MOEBOENE, FEHE - Ny 79 —HERS A OENE LTHRIBLE S, BIL, AafiofgErE—
7 &MINT 5 2 L THREBM & BRI L 9. RIZHHE L - FofiE %2, THEHEE UWBRESO
BIERFRIC L DROF T, THFHEET v 7 HOFRRER A SRS X IR M EHET 5 HETT,
REVATALATIERxL E RO 45THEHLDERFMAZ, Rxl & Rx3I2X ) ERIIMZHEE L
T3, EHICHEE =TS T HBEREHE 2 M2 & DR, K50 F CoOlEE A S EICHEE L F
Fo MR LR M EHML ) ETOWMMVONELZHEEL. ThHbdEREGDELLOEf X -V
FRERELET, K2 ICEBOMBIZ, M3IA A=YV FiFEROFFRKZRLE T, MEOIEIZHE
EINTWEHO0, EARICA UBEIC L ) AMERO KA OBMIHEE 2GR E 2> TV ET,

COMES R 720, A IGHERERE HO72BEREEZIREL T Lz, Fe 3558 & Bl
FHEOWH A S OMEIC L D OO BRI BN HER S 2RO L2 FIELE Lz, Thi
Hox, HEHOHEZMHEL, TNV HLIHMEL Y KEWARSITRGEEHELBRET L TELZEAL
F L7 72, BYE—ZHINSER L 72E R 2 <7z, BREEEGA» SO — 7 ibicBi %%
JIBIE % . ARG Al & 2 R AT U IS U TS ISR 2T A FEZIREL T L.

INSDOR-EEIGHRIEEZR3IOFT = IEH LR ZH 4R LT T MRk, B, ks &
DABARMEEE 2 ), M L2 BESMMETH L Z ERESHIThID T3, T/, HERIK & WHEER S
DEALHHI L BFBIC SN D L V) BATEB ORI MR TEE T 47 VT FE2HW/ZUWB Fv
TI—L—FEREBEREEZFITL D WBICHH O B CESREEARA A -V v 72 EHLE Lz,

SE Xk
K. Saho, et al.: IEICE Trans. Commun., vol.E96-B, no.2, in press.
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[FEMEEERD S5 D=RITTEEK]

LHFRETIE, BENFRICESCAEYFTH L [mlAdas] ZHLEDTHLY, ZITRZED
WIZEOH T, HEH BRI 2 F v CTRKE, 48RRI O BoIRE & 2 WL T 2 8l T 2 [ =t
MRS ORI E L72wv,

NA A7 E1HD CHEHOERLELIC XU, RO ROW BN 7 BRI % W 2 /- Bl 6E & 52
BICTEX2WMMEY»H 5, P23, OFBHmMEC L D M2 BT 2546, BMEEOR IO L EI2KAA L
7B R 23 H % 25, At R BRI E N L IEINICHTET 50 —BIE LT, VT 7 L—AiifEf L
XN S DDH 5. —BORIRG (E 7 VDD %) OBIINER A 5 BREE (¥ 7 VD% W)
ERE D 2 EIIZBRAYD 505 I T L — 2 ORGEER W ISE TN e b > TRl g h b
B, FNORMETHI ETHRMGENIEZELZERTRETH S, ZhiE, METhOZo1Z, W
B (7L—24) BMTRLZIEREZF-TVWALILIZE D, —HOBH (7L—2) 2F v RV ERERS
LT B L, BEDOF v ANVESN L TH—DEWRRBNICHEONDL I EICR LD, 29 L7ZIRRICE
WA A7 EORET TR A RNE < .

bivbiud, LEN - TR TRMEE R EOLERRBEMEIC L 574 74 A=Y ZISHEHTRER 2R
TCEREREOREZED TV D, L—FRAF vy V2K o TEIMEGRZ TS 720, B R0 m %
DEMFBZZOWTHETNIR 5, ZOMETIIE, 5. T4 T4 A=V V7, TbbBillae
BHEETHWLYGEICHEE 2D, 22 T RBHICHESDEEZ L ETHEEONHHRE A ¥ v (KfH)
HINIHET 5 ZRITCEEORIEE 1T 5720 22 TOTA T4 TIEMERIZ—HT O OMi{§A7 L —
LEMTHONTVE L LTMEThOHEEEZITT-o Tt 24, ERMEMEONEICALET, 7
L—AZl, 7V—2HNOEETFHIT L, EETFHNOEETA X TE, EHIRBFEILVIE, L
BRI BT EB L ONESHLEZITI HICH D, 2 CEBMAMESbEEZFZNIHIESE
FRASBE W {5 O 3 2 VXA ARSI 72 BIARIC B A JTCTE R L 72\ B~ 7 A PR IN] 1 00 7 SRR i {5
F=ZIZEA L. RO HRIZEZ ) A8 ¥ % EOMMEE O R RIS L (PR,
WATL Ty HERGR - 20T RO IR BIFDT BRI & 2 ARE L 7oA A = R G
DRZEEIT, FAULSEBY Y AD507F =7 IZHAZITV,. 25563 BRIFRHER2HE TV,

X : ZI3EFEAE TESEL B, (B
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[ANUA AV JICEFIEFN—22 28214 FEMBOL A ML —2 > TR

MG CIIEEM LAOBREIR T 7 A<, L MR Z 220w 77 A<D LADICE LT
FEEEBH - Il —Ya vOVEIrSHILTWET,

WM LA T 5 A< OMBBItm L2 H ) T30, ZOHO—2 2B MEE HWE L-ETHA 2
o ko rygdkmEmz (ECH) 2530 4. ShIZETFL YV EILMALERZ AW, EF 420 bno
¥ (ECW) LIFIENLEEREZ 7T AICAF L, HBICXVEFEZMAT L HETT. Ll
DFFEZ. TIAREENDLBREE L kDL, BEREFPKEH SN T I AHIZA> TR R R EK
HAEHVFET, Sh2wRy 28 L T AFLZECW 275 A< TR N—V a8 4 Uik
(EBW) EMENAEBERICE— FERT LI HENIEZONTVWET, EBWICE— FEBET LI LD
TELECWIREFEE (XE=F) LMENR. P T I AHIERET 5 1I35sES 2 5 ECW %
ANFT2UEND Y £, 72722 OYA. TENHIRI O ECW O AGHIEEEM» 5179 2 &8
YUE LD, BEENAS T XA TWITAEREE (OF—F) W) ECW ZASL, 7
FAIPTXE— FIZEHL, EHIZZNZ EBWICE— FERT L HELEZZONTEY, AL A
WX =B TEIETICH HAY 4 b v JEETH ZOHEEZHOMBAERIGFH I TwET, O
E—F25 X E—F, XE—F»5 EBWADE— FEWIPR I 57201218, ThFhnL D005
BhHbIzD, FNHDOEMEEZTRTZ YT L, 79 A<HULbEEE 9 T BT 13360 72 BEGRRAT
WL ) F9,

ECW O RIZ 77 A~ O E )22 MICEL T 28R X ) HIclvizd, B EaEr s
WOV, LA ML= v 7 OulGEHR) 32X 2 8UEMRNI S iE T, 22T BEANYF tr V]
WCBIFBLEFN— a7 VEMBADOLA FL—Y VTN 275 T0WET, A by JEET
BLADOSNE T T A<IE, IR b —5 2T 5 A<D T, WEHEER 79 X< DEE - HED%
]34 % 2R 5 121 =kt MHD FE#RI RS RETH ), 55172 MHD FEficfLTL A4 bL—3 >
FEMEEITVE T, SREZTVLMBAETIE, OF—F25 X E— FADE— FERNFEET, 9
FLUVADAGHAEZRIZZVEE— RIS, BICOE—-FPHEENTLARTI X~
NEBIZAS W &2 ) 9, 1A LEHIEL A DAFELL RN a sy ] 75X TH,
ETEIZO NS XANOEWNRDO N TG —< v TT 57T NT—<v TIZBWTHW, RWHHE)
X E— FNOEWPWFERAFMEZRLTOVET, LA ML= Y ZEIEORKBE, ZOMETASIR
XX E— FICEH SN2 ECW 25, 77 AXWNIHEB TELICE T NN—r v a4 VPFICEHR I, A
VA POV JIZBWTHBBI =Y ay 4 VIEMASTEELZZ ERENTE LT,
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[E—-LBHBXEERAVET 7 AYHhOREREBEHAEEDORHE]

72 DOMERE TG CADIZ L A EiN T 7 A~ OB 2 EDTB Y. AN AVl + b
O YR EFED TS XA EREEE (AN F b ] BT, KIS RES R s L 5E % s T
WET, Gl 7T AHIZHEAT LD X (FRE) 255 5 7200 FEOREBIZOVWTRALE T,

BT T A< TIE B4 IREIEETT I A OO R HHET A I EAbNTWET,
ZFOl, ZORLXOYWHBRKEZMHET LI L1X, LD IVHUADREZEHT LD T T X<
HEHFEORBICH IR TT . FRICEE, TIATHIIRET DEMS T T A Ok x LR L TnbH T
ERHLPICHR ) DD0H ), ELIEORIZE FAFE CRHIT 2 BrikoEHED SN TnFE T,

C— ARgtETIE, A A VAR LR -2 2 T u—TL LT, TIAHFDAL F -
BT & OIS X AR ANRZ MV EGIEEHIL 9. BRARZ PIVITIEKEDO NNV =R
ik (Hoft) DL CHWONE T, COZBMEORBIIOT 7 A KEORS MM A7 Vg
FEOROLEL LTHEHEBRNTXLZ L, OMMARZ MVOERIZIHHR T —2#EIS LT Ry 7
5= 7 b T AW RNEDSHENES T, E— A L BIBHORES 5 R 2 BHRAE LIS 2
L BBITFONET, AVF MR Y ]TE, TIAYIMBHOREN Y — A2 FH L7 ¥ — 25005
FFHZ TV ETALCOEA XL (5) 1RTEBD. AL oy ] oEEA ORI M F—
FYBMTRLIENT VS22, BlllgHEZ EFIBIZ2WERFAEFHISTE A, MEHALADT I
A= TIRE CHEAR (M THAZANTIROE) O LThHNE T I A< DIRE - BEFOMEIZE
LD Fd, £ T, E— AT 2 FIRO BRI 2 RIS 2 2 X bbb 2 Ty H—#
KA EOFERBOBMATEL LHICTRLE Lze FAEMERIEZ v CHEM 2 220 5 e % 5F
filil, YRHEREEL TH2UEPEONTZEZ2MRELE L

B1 () ICE#7—) 2B L 7- 8 — A HOUE S OFBEANRT Pvo—BlzfiLEd. 20
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RS e v 727 v 7af VI K BERIBEEII2S. 79 A<hoRE#EA 4 VISR T % EREA
ANEEWHPENEZZONT T, CORBBED T I A hOZMA iz Zh, ACLbZEh
TNRL LIFEEESAAEZFFOZ L2500, REOMEOHMBSHER T Lz, FBELNOIIEE T,
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222 DTV FETT,
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;\3 §
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[BEEAKOKEEIZ RO v b &t Eh S FERFEA
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L. Wbz EkRE (BEEE) 2E/Fo T4, H<Ids
WD FEHERE S A REEBERE O 72D ICFH SN TS L L7

" imeyy
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HWERIZD 26T [ L6 BOMEIEDOONTEEL i le—B
ToHs AR, REEENCE S [F2 b0 HENIERICKE 1sof 1550 |
WZEPHLNIIRoTEE L L2 L FEISBEEK [
LU 2o TIER S 5 KAWL E) O LK & & KA~ D
BIZOWTOMRIIRZH5TIEH Y A,

FAlZ, MU L—%— %)ﬂb‘“(ﬁjﬁﬁ’t HEEOMEETT> BR1:MUL—4—IC&kD EEEEED QP
TEF L7z, fERIZIENEREZHEE ShTuzhiEE ITa—0HAR., EEHOEREBEI Es
BT S, BHIHIER S A U3, hEEsc BOZEEBEICERTS LD TV
%ﬁ@ﬁ%@lOi MR F RIS (5 200500 km) 12 i%%%@iﬁﬁ?ifi%iiﬁiij

Bl 2 B B PEEEL (Medium-Scale Traveling " EfERE O =& He D = °
Ionospheric Disturbances; MSTID) & I-E % [EHT 1 ERR MSTID £ DBESF TR SN TE XL 12,
FEOWEN T HAETITHSE S LT b GPS A5 H#%H8 % FIH
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I i o ]
HSTHSBOMRIRII L, GPS UM L Loty I I\
[ " .\

WL 100300 ke T, SN IRHEL £ 90 —7, A E 91 e
B (B 90-150km) 21k, AERT 71 v 27 E (Bs) BEIZHEY 4B wR-2 J—-

UF O Liged

HIHG I TR0 & AP O 2 RS RT3 — (QP = UEOLES

=) PRELTT (M1, 220K, £55HEHokM
(BT % 2 & AR T ALY - BB OS R V8 A7 T a3
Z,> L EDOHEPMEDH Y T4, QP Za—BHIZIZ 1 FKFAEEDE
B ERONFET, EHICMUL—F =/ L —F—Z iz
FIEELEIR, EHEREY I 21— a3 v lIlLkoT, 220084
I HBERRE IR % i U 7= A EAE I AME T D . MSTID ORI
QP T O —HPEELRE LR TEGroTEE L (1 »SF,
BEERE O E fHI L F I CRIEICRET A N0 2 — JA\-\N;ZIH 5 /19
2 Ao B = B A HEE LTy 2013457 ~ 8 J11C j:w%y:cﬁ o e L1 15
MAFFHNE D & LTWEF (2) . M0 GPS Bl L — 7 —  WHayhsE e e
75 MSTID ® QP I —OFAEPBM S & &, JAXA T 2:201357~8BIcFEENT
BHAWFZEFT SN Z i i 2 MBI AT (ERER) 220 2ol (38804 v b E FEINOESR,
O v b (S520-27 SHE & S31042 S8 A P E S,
Oy MIBEEE ST A =% (BTFEE. BR2 L) 2EBRNET M, )V F 742 TMA (M) XF)L
TIVIZTA) ZHREBLTEEEZEKL T T, 20 3RICIIRZ BENICHE T 5 2 & TRIEDIE
ENFETo, VF 7 AITEFITRELICHES SNTHREFET 2 0TI S HOBHNIER I fTbitE 3,
ZD7-ONHEE LTHGZFAHLE T, SHEHAWORATH D, IEIO)EMW)&#T LRFEINT T,
BAE BN T r v MCERINABREGEOEMEIED STV E T, FTRITEOMRPIIRITEED S FEjiti
FTLIEDNEF Lz, ERITLLE Nz TwET,

% s30-08H8
%, TMARH
Y pmgmemne

[1] Yokoyama, T. D. L. Hysell, Y. Otsuka, M. Yamamoto, Three-dimensional simulation of the coupled
Perkins and E-s-layer instabilities in the nighttime midlatitude ionosphere, J. Geophys. Res., 114,
A03308, 2009.
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o ER O gt R 2 B9 5. TAYE o B2 #5 AL ERG
(Energization and Radiation in Geospace) I v ¥ 3 YA A
F—=1rLEL7 BZANT—OR T2 0 7 5 BUEHHGE.
| k20T EFCE LA THE [T A 70—
WCHBRLZ2BIEH LIV ERINT L, BREOKATZ
EoTT 7 vy7Lriied Xidh s 2 OMEROBGHEA CF
M TOEERHEROPZED 10 fEFEE F TIRA > TWw T,
WERZ R L Twas N THEREELOEREEE L TEHETE 220w
s FAETY o ORI KRE < THAF &AM IS8 S
SERGHEE jig4a0 Moz AV E—RTORE KT75 7
A) H WEROBLABEIEEN KA L TY A+ I v 7128 L
TWAZEPMLENTED, ZOBIARNVF =R T-OAR - THEA B =X 2 OFRIIIEKEIHETY,
IR DO FHZEMZFHAL TV LWV BRTHIERICRDODOH D T3, 2 ORGHRTTOWH % B
523X ERG W AEDEHE X 2015 4EK$TH EIF 2 HIE L CTHEDPERE vy FTHO LTV E T,

W2 Tld, 2O ERG #EICHEE T 2 MBI ELZHLY L TvwEd, —2ik, 77X~
WENBINZ: (PWE: Plasma Wave Experiment). & 9 —21&. [Jk8) - W FAHEAER AT EE (WPIA:
Wave-Particle Interaction Analyzer) | T9 o PWE IZOWTIIER» SRAEIER L TEL TSI X
~WEEIREOERE FICH 5D DT, —J. WPIA IZDOWTiE, 4, o HLuBIIEEEE L
TEBREINLDHOTYT, FHEEHREICBITABIHFEELE LT, 20 WPIA IZHRICATH RSN
7B 7% . TOBRTIFFICTF YL I VT %
p —— e . FHIC 2> T 3, G ICBIT AR AL
Conventional L =gV ] P F T OERICE L TT S AWl &Rk 0

particles
Plasma waves

e P weodvvdibuion) T (A EETH D LRSI THD,
AN\ mEmm |\ | ERGHETLRBLETLOMTOIAN ¥
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Difference of the WPIA and conventional observations

P WPIA Tld, SOZARVF—BZOX—L % 5E
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e mmm— " e AL 5 (2)0 S O70 SRR

NUN e ® | ESAMEELTHILTORET 2, BT

cosd <0

\___Detection of phase relation = Detection ofenergyflow / —2& LTEHEIL. + ¥ K= FTT I A< HEHN
B2:WPIA(T) E3tRD 5 OBAMF % (£) LDy, 7 PV EPRAEERRL TR EET, iz s

D HESMAEETIIEbNTW L AEE 2R
HL2FFRNTHIEDTE, EeVEWVWS), TRNETHNEINZZ LD VWYHEZHEL I ENT
EFET, FoKHLVCOFEEZFRABOBMNTFEL L TR SE5XHTE, &t EDTVWE T,
W OBENIFER IC OGO I L 25T L [TAL I ENRBIITEL0H] LEIPNET, £
LCHADR MR THOTRAALNSE COFENED LI BFA TV AT b Ty FEILTL RS
DH SO LAI LAY LB ETTOTVET,
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[ Trapping of Yb* Loaded through Photoionization in RF lon Trap]
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[High Frequency Switching of SiC Transistors and its Application to In-home
Power Distribution]
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[ Spectroscopic Study of Dielectric Barrier Discharge at Atmospheric Pressure]
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[ Formation Mechanism of Extended Defects in AIN Grown on SiC {0001} and Their
Reduction by Initial Growth Control]
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[Interface Control of AIGaN/SiC Heterojunction and Development of High-Current-
Gain SiC-Based Bipolar Transistors|

(AIGaN/SiC AT OEAFEFEH S L UESEREIEE SICRNIR—-F I I Z2DFER)
24 £3 B 26 BEE

R id, KHAKREDEWEEAFZ T LTFEENR S, SICNNIRK—-F b5V A% (B]T)
BT 25 % T 2072 DTH D, §F1C. B]JT OBNIEHHRZ Jed 5 i EEIRE, EHMIEROM
FRCERZEVTYS, KX TIE, 731 AiEh ¥ F v vilik, 7354 270 ¢ 2085 H
SWFZEAZ ATV, BEREOERMIESE (>250) LT G17kV) ZFEBL7, /2. 542 EiHE
KA FICE T, I ER Y8 (ILN) 223 v 7 & LTHW, TEN/SIC AT a A3, F—
5 85T A% (HBT) IZ2oWTHMZEE4T> T\ b, SiC EA®D III-N O, TII-N/SiC 5 il
FNA AT Y ADOREEE TV IRTHIO T II-N/SIC HBT O 3 v 7 R IR /E %2 B L 72,

WMAFOBIEWRFEFIE, SIN—ZA0 87 — L8k (F] 213 MOSFET % IGBT) AHWHNTW5,
Ihsid, BRI OEKIATITHY, BEONRNT— L7 b= 20—EE2H5Twb, LarLk
o, ZOEBRELEHVEREICIEH 2REORALD ). SiFE8RED S OOYMEMEH S & F 5 MG
RAABRZ B2 LIETER WV, £2T R —FFHPEHRE LT, BNWEEXHET S, SIC%E
HO7e b5 v IR NOMBENEE > Twde NT—F T34 2BEDXH 505, A XTI,
1-10kV 7 5 ADBNEMRTHELLENAE—F F I VIV AT ZRINL T b, FERIICIZENR 2T
MFE N5 SICBJT TH A0S ZTORKEID L, BIHEIEROMEAMIRIZ/NE < FEAEICIEES
TR\,

FRERE A X<, (1) SiC BJT O ¥ 5D TRIC X 2 Fm 4 A, (2) p-SiC X— &
DTN 2L T 2 T 0t A% V72590 7 B AARIR.  (3) KIEPRER O TR F MG & % i
FREAIGR,. 2R, BERAKOERMIESE 257439 # FH L. F-2HMZEHR JTE LIRS, FT10
HCOBEFRAME 2% 5 2 & T, BERSIE 17kV 2 FEH L 72

X5 7% 5 BHEBEERN EICANT T, AlGaN 23 v ¥ & L THW/z AlGaN/SiC AN F a#E /3 K —
5 VRFIZET AL AT o 720 AlGaN/SiC F1i % W ZE S 22A% AlGaN/SiC HBT Ok
FATABROEELRRA Y I THY, (1) SiC EA~D AlGaN FEHENT I, (2) AlGaN/SiC Hiii D
NYRTI4 XY Ml (3) AlGaN/SiC i o FE i 5 b 2 B ICIFZE L7z, #5%. AlGaN/SiC
HBT & LCHRHE R LTI v & HHEGMIEEE BEIEE >10) Z2ER L7z,

40 T T T T T 450 T T T T T
LIg = 0~0.07mA h’\400-— * Kyoto This Work @
30 0.007mA ste Lx350L O Cree ]
i *E‘ c 300[ VvV Honda 1
< o ® [ O KTH ]
£ 20l i £ O 230 & Purdue *
~ © € 200F A Rutgers 1
Lt E S50 O RPI h
10+ = 8(’5) 100} + TranSiC le) v -|E
i 58_ A & O]
00 4 6 8 10 2000 2004 2008 2012
Vee (V) Year

K (&) E® L 7- SiC BJT DEREBEFE (B) 1ERL /- SiC BJT DEREIRBEONFT—7

45



No.29

B H # — M®MEHR

[ARBZRAFM ICLZPERFEICHS T ZHEHREMERANOERAS SV ZOREER
PETRINDIGHA ]

Fri 245 3 B 26 HERS

TAEDO) Y 757 4 —%IEd &3 D MBS T3 2HMO2E 2 RICL )., SEEIRLTESE
WEI, AN DEFEATANVHPRELIFEEDY LTETWS, — /T, 29 L7 top-down W7 T T
IR R E RIS BR A AE DO W T E TEB Y. BATRAAS 70 B CHMERL R 2 S hic B 1) 2 555
RG % AH) L7z bottom-up 7% 754 ABBTFHEITEEIET > T b, ., BHF - RIREE—
FoOBRBIZEY, BEBEZHFH O AFM (Frequency Modulation Atomic Force Microscopy:
FM-AFM) (Z#HERBE TICB W T MEEEh & MR BRTOMEZ BT - 5 F A — )V Tz
BEHNS 2 2 EDMEETH L I e O N hotze COFEZHEICHEIE, BRPICBVWTHHZE
Wk AR KRB - WIEFHIATREZR X 91255 2 & T kD731 ZBHZED 7250 O IeMEH A %
MLT 52 EDMEETHL EEZOND, AKSCTIREEREICBIT %2 FM-AFM % H\ 72 )5 i 840 %
o Aial R0 AL LTigE %175 72,

HEEERTIE, PREE - BHICRRELEZAMT 52 8185, FvE Y 7+ — ZAHHEE (Kelvin
Probe Force Microscopy: KPFM) #HWw5 Z & T, REEMORTEN 54 %2 5T - 5 FA7r—VT
HALT A2 EPALNE RS> TVDEDS, BERPIZBWTHADOMEZTo 7z Wy EIERE RSN
T\, COFHEEZEBEISHT S 2 L2l A, EBR RO RN 2175 7o 8%, RIEIICL S
FARH B L OBREBIC L 5 AC B0 H
IZ& > T, i Tld KPFM & [k i TR T
KMBMFHAATRETH L L EHLPII L2, —
BT CThHOERZMAT S LT B VR
WCHRONDEE VR AN S =1 X B HERB 24Uk
W R R v JE B R S IR D B LT L
720 B 1ITRY & 9 ICHERBIRE 2 H WO Ic B
WM R G2 B ENTEHLIEZ LRI
L7z

I EROMRAEZRY AN 2 LT, &Rk

LIS LN AR O S A
PP ﬂ‘h,‘-'-f",'f:'

P P
R el

.

o

a
%
3
a

4

"
L

W

»

o mp oy M'N:/',o,
P
f’*
g
s

W
— Py
[

'y

=
=
=)

X1 : §8&ERIRE%E AV KCIKB&EBTOE
FREE. (a AER. b)E\EHUT L

ﬁ&:ﬁﬁ:ﬁ’éi‘fﬁﬁi:ﬁ@@ﬁ& V) iz J: V) EE Lé @Eﬁ: DIt Amp- Deflection _ oy

)% 7 R A OB & 47 - 72 :t:g? —=

2 TBIR % AT o 7 BRI R v LT v 7R R T
‘ﬁ"o jJ :/*7‘ LoS— @;%&E@L:JE}*}ET Z) - k "C%‘ﬁi:ﬂé@)@ Self-Oscillation S

MUEZ RN L. B2 e iE % X 912 L7z, =
C O¥iE % Fv T DNA 40 F 23 @1k S L7z poly-L-
lysine 33 — F S M7z HERRE LB W CREE S
7 b=y TMEERTVIRITN 2 ER ER R E e
Tole ZDRFIE SN2 DNA 551 L TOEMERE — [

BB TH 5 015 C/m? L IZIFF LMETH S Z L H°
o Tze REFFRIZB VT, FM-AFM % w7z [
R BT 55T A5 — IV COBRMEBEFHIF3:0H
TV L 720 X 2: FHEITo XEBREEY b7 v

Dichroic
Mirror LD for Deflection Sensor

46



2013.3

K — 1B (REER)

[BRT7 #— A7y EXTHICKBERFEDSF X7 — IV iEEY 4

Frk 24 3 A 26 HRS

B AR EIAETH Z2ED TS, 7YV Uy 7TV 7 hao 7 A5HIZBWTid, T34 A &Ko
A NCTHEBWRETH B E V) FE S, WARZ IR I T LR b T v VA7 BVERT 2 5 O
BTN TWD, ZORB, RO ERAOFENEOFIMASTEE L 7 525, HEIZ IR O BBEK R [HE

WS B I TR S L VAR IS & B3 %, [H]
WHRELE I ENZ T Tl e BRERE?IE
BEND, HHE LKL A F 255 &%+

Bl 2NV TR XD A VREDTE W E B
HF LIFO, &I ANTESAT AV F — ORFE A 1] g
THY)., TOWHEF L 7-EET /A ZADOWFEHN
AT TW A, EREOBIZEICIE, A B &
RPEBA_ERBOF ) A — )V T ORI b %
TBTERLELE SNTWBEH, 5% 5l A
ML TORVOPBUIRTH %o R R EE
JE e B 2 T B 7 SR - B ) B B (i
FM-AFM) % F 7 S I O W EERIRE & & AR
CHFOFNCET A RERTH S,

O FM-AFM CTHEHIME) BRI R B _HIET)
ZIEMECHIE T A C & T BRI O BRI 15 R A
"HEFEF A —VCEHMliT A E BREL,
F 8 — O 7 AT B IRE GBI IRE D D B
M, BEBEEHRAT L2 LT B IIOWEIEETH
B2l wmR L7z K 1ICHSE L 7oth iRk 2 F v 721
HFM-AFM O ERK 2R BUKMEREROFHIERE
DOKRAERE L BTN THEL 7T 774 b LoEhi
L7z 73— A v EVFHEZITo MR, HE
BRI L D KRS 38 1 A Z B 0 KT L ARAE L 7210
HINIAY — g2 A3 54T, 79774 b LRI
B TIEHAN AN E— M ARAREE TR S b 2 &
PHER SN (K 2)o ZOFERIIKRG T WAET S
YA BT 774 8 EIQFEELZWZ EZRT,

X1

1— AGC

®4_ Phase Frequency
Shifter PLL > gpid Map
Self-excitation loop
LPF
Mean
Deflection .
Feedback [Topographid

Electronics [ [Image

 XEBHIRIE & AU - FM-AFM DIEBK.

g

1800 Hz

Z-~distance [nm]

"1

0 1 2 3 4 5 -200 Hz

X-distance [nm]

S

— 1500 100
=
z 1000 _ 50 o
7] =
2 500 0 3
£ 2
N :
PRy
= 500

0 0.5 1 1.5 2

Z—distance [nm]

X 2:(a)#B#iKk/TZ77 74 NRETDT +—
27y 7. RENIEAFREIC—# L KIEESE
z39. (b)a) zEAAMRICFHIEL =2H >
F LN —QHEIREFBZEAL - FRet 50 R
& Zh2REHICEHCAICEIRL -HhiR

47



No.29

ik # B £ (MREHSR

[ZEBbF 2>/ Fa—TxMEERAVEKRERK - PBE—FEX 2 TL O]

Frk 24 3 A 26 HRS

LA REL OREL . HERIRBEAL & v o 72 BRBIEEC o = 4 L F — BEARZL L T 2, fbfdk
BB 7 ) =V T ANVF—FHE LTRKEZANT =PRI N T D, L L, KEZ AL F—4E
KOFEHICIIZ L OFERD ). ZOHO VL DITKEDOTER - Irsic K2 ) %Ml LETH LS
ENRRIFONL, ZORBEOWBIR R FREE L TKEZERTL2OTE R, & ¥H 4 b CTlERLE
ARFEZBET DR OKESLEBFEZZONDL, L L, TOX ) /NRESCE BEBZECINT T
D <, WmBKELRDDITKEREICBWT, KEOFRE LEIEEW D S O EMEL 247 ) BhE A
WA ZEEL ) KERERESERPRIELTL T S MERD 5,

—Ji AR E TIIAREZEREFM OV DL LTEBLF ¥~ (TiOp) Sl % F v 7260k & 4E
WAZAEH L CHIgE2 D TE& 72 Z LT, IhIFTIXE SN OHREEBICET 5 &2 5 TiO:2
JCREE A FI 7oK R AR & 3 % [FIRELCAT O BREREE Y 2 — VOB 21420 T OKFARK & 55 % [+

AT O EREREE Y 2 — id, R KFER
FEOMEZ Wk U7z, WARED & SO
KFEEA VA DTHEET 5/MIGE RO
H2SHFRETE %,

AKX TIE TR RKRE AV F -
DOFFIZIT, 2O L) LEEREEY 2— VD
FEH &2 HIF L RICOVWTRBZ LT b,

TiOg Jefillt 2 v 72 KR A K & 55 % [FIRELC
TOEMBEEY 2 — Ve LTRELHEREE L
Ty KLIERT LI %, BikF5 v+ F2—
77 L4 (TNA) & PdKEGEERZ —RLL
T rER L ZLT EBIIZOLIH %
Wi 2 fE# 3 %5 Fii& LT, TNA &Kl EICE
% L7-Pd Z# B4 52 & T, PdEER LIS
TNA 28559 % FEEZMAICERL, TNA/
Pd @t o MBEOERICH Y Lz, $72, %
BRCHER L - BEE WA )=, =¥
J = IVORGFRIZ L o THIEE 100 % O FEHED
KRFEZRMHT 22 IR L7z K2 12ZF 0
BE2RT, 720 TNA OWEICE T % 50l 72
SR I 2o gE & LCL Bz IS —R(L T ¥
vF /) Fa—7 (TNT) OEMELEEHEDOE
Ut - BIEAEREN S H— TNT OB BB OG-l
FHEAMET L7z

48

(@) fuel

A
(b) (©)
Photocatalytic

TiO; nanotube array

Hydrogen
permeable metal

® @
QJ@ @ H,

X 1:(a) TNAJEEEE Pd kKR EBESEROZE
& (b) TNARMBESRTODXK, 7Ia-ILDXS
BICLBKEK 7O ELVCRIERDDER.
(c) PAKFZBMHELEICL S KZFOSHEEL.

| -4-H, > CO, -©-HCHO |

() uv uv (b) uv uv
/a\ T T T T /:—“\ T T T T T T T T T
=¥ B / 7 =9 (N 7
£ 10 :/MW RN [ :
AN O - R
: f - 15 F 4| i
- = - —
7] \ 7] ) Ia
@5 \ . 788 N—p ) sy
Ep \ | 4 EF et
| 5| \\; = [ ]
€ = € r .
< L*w‘ o 4 8 lLeese o oo o -
A 0 ikt Sl il il A~ ol 1 PR B e
0 2000 4000 0 2000 4000

Time (seconds) Time (seconds)

X 2 : TNA/Pd EfE% @@ U - BEER AT XD EE
k. (@) A &/ — VKD EEE. (b) T4/ — IV FERE.



2013.3

" & #F X (FHER)
[7 4 b2y 7R L —TFORFEHEICE X 2B FIBED TIERER & #EEettm £ |
Fri 2453 B 26 HRS

A r=o 7RV = (K1 (a) & 2RIEKEFHBERZ B E T2 8K —FTH Y, itk
ZEBINEETH > 72 B —F— FEHDEER C— A MG H Mo, £k E— 2TRIRO LB RET
HoHGEE, WICOEEHL —F L LTHRINTWE, KisClid, 74 b= v 7§56 L —F o iR
PEIETLMARITH LB THEEICER L. 2h o 0N & i o m Eicmiy 22t %
Tol-iRE2T LD DTH 5,

T, BT IS 2 IR O ARG BIR D 72012, TOMBMEICER L. BT 2475 720 HERH
WHNTE TG, EHRTEZAKTCTho7205 L) — L L2z OETE 2R LT,
T DAL D B4 R LRI E DR 5 8 2 BlER - BT 05 [T L72 1. K1 (b)
FER LT ORFE FREEOEFHMEETH Y, MTAKE 0 237X -5 L3252 LT, {EROIE
TitgF (0 =90°) R=MAKT (0 =60°) b & IHRFEO W 2 BFL T REL 20 50 TORGE E—
NHE R OWHIRERRE— FEEGO AN = AL % L, BTREICHT A2 HRE— FORENHAL 0L %
D, FLMBMELZETSLIE T BROEEGAEAT S E—LIROERIZS K L7z 2] (K12),

— T T HETHEE D —RALIZ X 0 ETEHE I PEROBRE S N 7ARF-H P I ABEB IR AT D L Bk 4
REREMEN LOBE b ITb Nz 74 b=y 2L —FOR—F— FRIROE % 2%t - miliik
WIS Ty X DIRIE WIRGER AT REE 2 ), RIS T ARETH 5 M) 2W O —F— Pl
PRI L7z F720 E— 2 MEAHEICBN T, B2 ZEICHAGDLE RO T %, BT
ICCHEBL, &0 iR REHEs 2R L7z,

DEoERIE, 74 b=y 7L —FOIIRE — FIREOWHEN 2 8% 5 2 5 L FKC, oI
M 72 kk % BRI LIS I L TB Y. SHOPEARL —FOMBICKE S EHRT 5 D0 L Wit
ENhb,

23 TR

[1] S. Iwahashi, K. Sakai, Y. Kurosaka, and S. Noda: "Centered-rectangular lattice surface-emitting
photonic-crystal lasers", Physical Review B, vol. 85, no. 3 035304 (2012).

[2] S. Iwahashi, Y. Kurosaka, K. Sakai, K. Kitamura, N. Takayama, and S. Noda: "Higher-order vector
beams produced by photonic-crystal lasers", Optics Express, vol.19, no. 13 11963-11968 (2011).

L—HE—L B I7VFRE
(AlGaAs)

TR
7

(InGaAs)
THh=wofESR

(a) (b) (a) (b) (c)
E1 (@ 74y oiERL—Y—DELXER 2 74y I#ERL-—F-OHEHTIE—-LFIR
(b) 7 # b= v V7 ERDOEFIEMEE ERAIREE (@) EARR (b) 2 X (c) 3 RDBEHEDT

49



No.29

# )l &8 — (HFHHER)
[(ERTEHERBEEZRAVET A by V&L — Y OBEICEEY 2%
Fri 2453 B 26 HRS

Riid, KHEAEFEE LTHEFESRE 74 by 78 L —FIZBWT, 74 b=y 7 #Eidst &
L —WFIE BRI D TN AT BEHEIC O W TRE L2 R T L D20 D TH 5,
7oA b=y 7ERIIANN B ERSMAEAT HHEERTH Y, KEAFEICHBE T2 22 TE 5,
DT Moy R EEARL —FRHASDbE T+ Py 2R L -, Kfiffae—L v b
BEASEECTH V. FEIRILE G — ARSI S - m Ik L LCiER STwb, fEk,
74 b=y 7R EERORATREFICIE. 74 b=y 2R ERER T A2 MR OBERELE W TiTb
. B TERE (74 b=y 72N FiERE) FO7 4 b=y ZREIVRENTE 2, Ll 74

b= 7L — I IZEIT S B AR R B ATEAE S B 72, BRI O R AL 2 S
HZEIETERV, 2D T4+ b=y 7ML —FORFHI BT A HEEZEDTT7 4 b=y
TR DN ZATH) S L BB ETH S,

ZZTARIML T, BEEFBEFRLZH O FHNEEMEAMET LI LI 7+ b=y 7L —W
DN B2 LTze SORMIE, V—FETHEEHRT L2607+ b=y 7E— izt L. Bk
SRR T (L AR RS (KD bHWTT NS AR ERLAZ LICH D, TR
LRV AZERICLTBY ., BHESHERNES TH D, MZ T, 7+ b=y Z#E5EH» 5 OB
FEMTR % P EREICHAANS 22T, MRSEDMETEZ L5 L. I EHw/AT7 4+ |+
=y 7RSI X D SR (REE) & SRS L7 L — PR 2 R 9 2 LT L7z
ARFPEZHOTHEABIOT IALYHED 7 + b=y 7ML — 0 U TR E 2L, EBe
D B THGIE L 72,

B, SR E V7 4 b=y 7L = IR TR RS 5 2 L 2l A . FESE LR
BEOWNE, JRIEREMEDOE 2 F 2 B HEFHEREMNEIGEA T2 2 ETHRRIZL TS, 2 OfFHT
T2 REOEEHAMEE U CTER SN Tw 2 B SEY 8 A% w727 4+ b= 785 L —I12H
ML, 74 b=y 7 oIS A a2\ o s L (K2). F 72965 RS oL
I BEMENE 7+ b=y ZREHEDOIIREE TS TEX 52 L 2R L7,

PEogREIiZ, 74 b=y 7B L —F DK

B, m b Eodikm A2 RRICT S A9(deg) 10+ 10 102 101
TR, GHROFI2RETNA ZIH R o ,:(z B |
THLILNTED, hMe;Q§§»
0.03 R
LSS —
. ——
0.02 o SEE%EE | % ===
0.01 A = ( e —
= / :
® 0 7 = Af(deg) 038 1 2 3
=~ ' a I
-0.01+ ’ i S ex6xe POSON -0
: g hote (81858 eece oo
'002 B ((g ode OO0y E
'003 B AN
- et [
X r booX IR OO0 O/
X1: 74 b=y 92— RFOFIE /BESEUH X 2 : BRI OIEEHMHEH EEEM

(ZARF. REaEIrFE) (AQIET MAEESFIFEHENRTA)

50



2013.3

Menaka De Zoysa (FFH#R)

[Thermal Emission Control by Intersubband Transitions in Quantum Wells and
Two-Dimensional Photonic Crystals]
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[Research on a compact and high-performance filter for wireless LAN and suitable
sensor structure for downsizing of measurement equipment based on control of
electromagnetic waves
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[ Miniaturization and Integration of Measurement Systems for Space Electromagnetic
Environments
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XD LADBREL %0, BRIEEPREI DR TVWI LD TETBY), BRIGZAVF—%
272 DI RBBEESLELE ) 5,

2. EEEZEEEERIF ITER

BB A RIS 2R 23720121, EAE - ZEARED 2 OO B THE L 288 1,000 ¥ 2 — FVELE
DAY= R THESELLENDH Y T3, BEEIILEMRFT 57201213, BRGSO EETL %
R —=BTFAHEZMEA L, 1 EEMLLICRALLZ0NELD) $EA, 207D, HAR, =K
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KREDR TR x B WHEECTREREM —EDOZHICH UADTBLLENHY 3, HE - KEBIIHSHY
DEJIZE>TBERT I AYEHLADL I EATE T TH, MIRIENEIV 20, KRELPOE
NEHCTTIAROMLADL ZENTEEEA, IR ETBRBAOCZ MR L AV F— %2 BT
HEEGHO R E LT, BUHE. WFRED S Tw b E4 LRI B E VG CAoBRS
L —HF—F HBUZEE O 2 HESH ) 5,

WM LA ROB TR OMEMEIERE L T HRE A< 7B EIENTE Y R B9 (B
FRFERE) 25T L C LM FEREBR R ICA > T E T B Co M~ 7 MEZRH L2 ITER(f — ¥ —)
FHESEBS I X D S T FE §, ITER X EMERLS 54 (International Thermonuclear
Experimental Reactor) ®Z & T, I7 YF&T [#E] R [hK] L) ERDDH ), BEGEHI~DE
EVI) VDA D SN TV E T, ITERFTHTIE, BEEIHEEIF AR 5 2 L 2FET 5
7o, EAFEZHAKFZEEZHCTCREDERHMOBIEEZTVWE S, ITEROFHEEZ BCHARTE
BFIRBED FERE, 2 L C. BEAF TEHEMOFEIE T, T ANV F AR Q (BalG b it 2 372
DIZAT L7z — EBRE RIS THRAE L7287 —okks) 2510 LE, @#IRETIZ5 ZHBLTWw
T9o TN TORDPOERRFEE TR Q=1 2K L T I ¥2% ITER TEIHNBALZ L
MY, 7NT7RTBT T AR EMET 2RBET 7 A 2MELNE T L2 ) F5, 29 LRI,
SETOEBRTIIEREN TV RWZDF XLy IV 7T, INETIXBI SR TR0 LW
RARMSh2mWtkdd ) 3. BfE, 77~
ADNT Ty v 2IlBWTEHENEDSNTEY
2020 4E1C 7 7 — A T T A=, 2027 AEICH K -
SHEAKFERCTRIRE T T A FERE TR ) 2 &
ZHIEL., HA - BINES (EU) - g ¥ 7 - KA -
WE - E- A Y FoLBICXDED SN TVWET,
FEMI X, http//www.iter.org/ (FEFENX— V),
http://www.naka.jaea.gojp/ITER/ (H AKFE~R—)
EZMLTLLEE v ZLOEADEBEH TS
M ERERETHSHED N2 LidH . Rk
TRERELH L OO0, EBBKBICHIT TEHEE

WCHEfEASED STV E T, 1 EE#ZESERIF ITER OBIER], http://
www.naka.jaea.go.jp/ITER/iter/index.htm &£ V)

3. ANUAINREAUAHERE

B CAOBBE O HRIZIE, P A ZUAMIAY IV RENFIENLHLADHRABH Y T3, A
VHNRIET T A 2HLRADLODWSEENBIA NVIZE o THERLTBY, P I 270XHI12T
FARBIAELEL LW EH B2 R iR HTHh ). B EN & IFIEN 5 EDS
IEBARGENDRETHIELH Y TEA. AN ANVERITIE, N F by (Heliotron) & AFF
L —% (Stellarator) L WAV H D T AVF T VR FY TV XEOANYF A (KB ATT L —
FREFEDAT T (BD) IZbhATENTTISONRE L,

AN FIVRE RO IR A VRICE o TORESEZRIE T HD T, 79 AXERELE
L5 AR ZIHART, WHECALEEETO HHES D TEW I LAY T, BN A VRSB
ELTRESINTVEHOL LTE, #EAY AIVRFR, #ERT A FIOVxFR, 8 b a A ki, B
BB B ) 9, T2T $TRTOERMBEZIC [#] 2w Twia0id, AU ALVREF—F 2T
RN R R EDSAE L 22D T K2R T L1 AN DIVRERAEZEIE HARZZ Tk
SRS ZEA AT PN TE Y WX B (KA Y-~y 2 27T ¥ Z7Wf%Ed) ., T 208 (A4 »-
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CIEMAT #F22i). HSX 2 CRE - w4 A3 v v K%), H1 (B -+ —A MY TEVKF) &
FOEBNHY TT, FNENIEE D o ZBBET, NI ANVROEHEZRTELEHIIAN) D LR
VAT LADOWREOEEERLTWET,

Plasma Device H-1 TJ-lI LHD HSX Heliotron J W7-X
(Laboratory) (ANU) (CIEMAT) (NIFS) (U. Wisconsin) | (Kyoto Univ.) (MPI)
Schedule 1993~ 1997~ 1998~ 1999~ 1999~ 2014~
M=4
g M=3 M=4 M=10 M=4 M=5 SC
Coil System | |\ C4+CR+TFC | HFC+CR#TFC | HFC+PFC | Modular Coil HFC+T(:FC+PF Modular Coil
Major Radius 10m 15m 39m 12m 12m 6.5m
Minor Radius 022 m 0.1-0.25 m 0.6-0.65 m 0.15m 018 m 0.65m
Plasma Volume 0.96 m? 143 m3 30 m? 0.44 m® 0.82 m? 54 m3
Magpnetic Field 10T 15T 3T 137T 15T 30T
Pulse Length 1sec 0.5 sec cw 0.2 sec 0.5 sec > 10 sec
ECH (0.2MW) ECH (0.6MW) ECH (3MW) ECH (0.5MW) ECH, ICH
Heating System Helicon NBI ( 4'MW) ICH (3MW) ECH (0.2MW) NBI (1.5MW) NBI
(~0.5MW) NBI (32MW) ICH (2.5MW) (20-30MW)
. High
Features conl:f:::::t?on, rotational Moderate Quasi-helical | Local quasi- | ~ Quasi-
X transform, shear symmetry isodynamicity | isodynamicity
High beta
Low shear
2
Schematic View % «.'“?{ A

2 HRODAUHINREE

AU K b a CIEEABR R A L FATSE 7V — T RTINS L2 T3, ks AL
A4 NVEHWZZANY BV - NYF b a CREYo2E Heliotron D 2 W CTHEER % Bk, £ 0%,
Heliotron EIC X o THER 77 A DK - MBUAZEII L. NV D IVERDPEREFEO N E LTHE
ThHhHIEerRLE L, COMBEED LI, BEEIANVEHCZREIANY) HVEE LHD (Large
helical Device) 2SR - RIETHIICEZ SN, BE, EBPfTbNLTVWET, BVAR—% (F9AX3D
JENEBEIEN D) 79 A< DE., BEET S A< OHEFE. WEBEEEEE O 2 O RE % H T
TwEd,

IANE—BTHEMERTIE. CRETONALVRY AT LR L) FE S, EERIEA L WD
2% iBRT 5729012, Heliotron J LW HEZFEE - Bix L. 1999 F X D FiHF v V28 AT TER
i1 o TWwWE 3, K31 Heliotron J #ih 6 A2 5EHT, FE R/ A 3EPRE12m. 79X~
ANERER 0.2m, BEHIREE 15T T3 K4 ITRT LIS, M UADBE 2T 5 34 Vid, VRS
BN ANV T, 2HEO aAf v af v, NllEAMIOEEREY 234 VoI TBh, £
NENDHV L CHIHTE 2200, ZR LM UAOBSRMN AR TSI LB TELHMERLT
WEF, LHD @ X 9 % FHEfEABEAL & X, @A (MHD) et STt F—R7H Ui
O RAEE FRFICHERRZ TV E T, BTRE 1 keV (1000 ) A 4 ~ ik 0.3 keV (% 300 J5 )
BIFEELX 10" m* DT FTAINTRAYZERL, STNETORRE LT BRIGH LAD T I A<D
PR % 5Pl 2 HELRIEDO—DOTH L T A VX —H LAOK 2SR E L L TCoFlEr B2 5 R
M UADZFEIET S E L B2, Homode EIMFIEN L LADSHEE— K~ HISH BRI G % Bl
LE L7 720 T77AXOAR - MFFICH =3 v 7BRADLEE LW E W) Bz ii» LT, 77
A PICHEAET ZIEFEBR LTI OWE T FEEMELE L
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BERE AvaqIL

.....

vaAfiL

kaA&)Laq LB raA&ILaAqILA

TS5

AYAlLaAfiL

3 Heliotron J BEE 4 Heliotron J B E[X]

4. hn#k - EREREYS X T L

7T A OWEREEIIIMBATI N T — EHBINT - THREY) T3, TUT 7R MBOIT —
PUFTHERT—LHNEI L EZHCHAKEIFATYE S, BESHOEZABRNICIIIIREE L
TRID VDI TINS, 77 A EAR LG IIRE L2 S A7 — L BBE USR5
TT V7 7R INED Ry IS E TMEAT 2 L8R H ) T3, MEAFHEIE. K&ELHTT £ —
Iy rn#E, bR ¥ — 2% (Neutral Beam Injection, NBI). ##iln# (Wave Heating) @ 3 ff
BhrdHh 3,

F—AMEOFEHIL, BHEGBZOL —F —ICEBRLMT LEBIRICL > TMAINZFHEFEFL T, 77
AHICE L EZMATETZMET 2 LETOEB T ANVF IR, A+ EHmRETLHILITLST
T I AXOMWMED LAY T3, BRE 77 A OIWMPUIMR 7TV I D L) 28R L AAEEOEIETH
0. RN T VO T, NBIMEIZ, 79 ADL P W LRI ALTF—L ) bEnT %
NWFE—=2 b O F =LA BEG T I APIHTHLIAAT, A F YOEETANF—%T 7 XI5
ATCHEZ LIF3TETT, BIZA2%5, WizwKICBGZIEXEKOREELZ LIFLZ L2 TwEd,
AFSNTARFIET T A+ Y REFEHEL, BOA A Y EEFIITEBES MBI NE T,

WEZ O METIE, B ZE2SHET 22 LTI A2 MBAL 4. FELMEIEIZE
BRI L > THEEINTBY, TV IXVIEIME, 44+ 94 7o o rdtgmze ICRH). KR
B, € LC, B A 7o ba g (ECRH) #H ) 3, 77 ARDOELICT VT
FERBEVWCHEZ 7T AHICAST 2 LR SN T T A~ 2 {aik L. S0F % 072 3 s 2%
T2 EIEBHETR > TR 2IMHE L, EET AV F =2 ~NEB )BT OEH T AL F—H3 2
3,

Heliotron J Z%i&(2ix. NBI (30 kV, 2 MW). ICRH (20MHz, 25 MW). ECRH (70 GHz 05 MW)
oY, TIAIOER - MBWHWENRTWES, 2095, ECRHEA—Iv 7ML LDOTF X
SOERIEDLNTE Y, 05 x 10°m*® T 1000 /T (1 keV) OB THREXZHTVET, ZOMRE
KRB O R (1500 HEE) 12w d DT, ECRH Tl BT MEAEIT R ) 7202~ 4 7 1 kM
BoOwEEzHWETH, HSIRTEI RV vy A0 bay EFEN L BIREEREZ VT~ A 7 0ikx 584
SHFT, KAOEETHLNLIETL VYV~ A 7k (245 GHz) Z#HWFE 325 Kfk1 kW TF
DT, Heliotron ] THWTWA Y ¥ A0 bO Y O/NRT—3ZD 500 5125 7% 0 9,

VX A0 b UPSDORRNT =DRE VD, BEFH SN D HERE V5 LB NI
RENDBEHPREL )T —FV 7OMENRELFT, ZOMEL T %7295, Heliotron J Tl
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BREIEEZRES LTEEZ/NSST L E BT, EPAE
WHEBZ IR (aNvr—a v) 1235 2 & TlrsEk % Hiil
LTwEd, INET, Iy — FMEEEZHWEZRICX
D92 % LWV BRETIEET LI LKL, BEEIS
CRELI=A 7Rk E2 WL LE Lz, $720 Wik%E
T 2w (K6), EEINTWDE YA 7 ok %
=Y —FHNT—F=F =T AT A (K7, TIATHIC
AT B~A4 7 0o A2 HilHT 5 A4 AT 5% &%
L E L7zo MEDEBRERTIE, 79 AXIHOAST S
Z & CIEFEBMRERE) (Electron Cyclotron Current Drive,
ECCD) 17\ 77 A< HIZHFEMIZRN 5 B 2 FHl L 720
T/, TIAYOM LIAD %S S 5 BRRAA L EN %
T LI LT E T,

6 JL—T41 IRk

5. £&¥

X7 NI—F=4—

INFET [FOTANF—] LEZONTELEBMAETANE =TT, ITER &\ ) Bkl & Bk
FORBICAONL LIS, HEREZHOCERINDL L IR ->TE T L, BEFICITTIEL
fRRET REFREI L EREINTVDEL00, FFRORBLAEONDOH ) T3, T4 F—H T 240
JEIECIE, BB AR OEBIIT 7255, BRla 75 X~ OWMHIR 20 5 720, B & EERomfH
A HWFEE D TWE T, A SR GREBFIZOWT—RIATORIBREhTBY), T#

WD B 5 I3k [112113] Z B 0 Z—i 72 &,

ZEM

1. HEEE, FEHER. [P PR3 LWEBEGZ AV —R ]|, HAT3EREML, 2005 45
2. G. McCracken, P. Stott, [ 72—Y 3 ¥V - FHOZANF—— ], a2 TV =727 77 K,

2005 4£

3. TIRX - Bilata, [TIATIIVF =0T, HARFZEMRE, 2007
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[ Bz REY ]
TH#WIZeR BT Lydy JbEpies mLapase o HO B4

AADSKEZEBE TR OB A EXICE D EATH S, RIENKEE ) ELTWS, ZLOHD 2 4ER
BALTZOTHICHOIMITTIZES LTV DA, EAERTHrOA LT O ERIERT L LT,
FAOBINAR A GO VWTE L, RO F 2 LB T A4 50hThH, TR TR -
Y ELZKHBHNTWD X HIE L S, OANZBUTRE LV, 2TIWVIHIHVEB X - THZE
WMRLIZL SABES L TWA,

HEVHAOLNTLENWILTHIVHRINIELTEFL LD 72 SAH L. (EOFORHEF
OEFERE. HEH KA OG5E LTSNS KEEMtL, WHEZFZ2Ho—2Th o EETFLRE., flx
HITIEHERIZ W E TV, FRENOREFTICIEEEOWENRAONT WS, 5 L-WiErHED
HZETHEENL ) HRIEUONE L B T RN E b EONL, T2 XL DO A7 55,
FEFICHREP 2T TIH 5, RKEFORINARIZIRAZOEFLZERNICTE L. 20%RED
WIGKATRZ L ENE/NEINZE > THRE R TARE T RES 2HEPSOES 72OV Z O %2 RiE$
TENTEL, SOXIICHBICE > THERLGFNI LT, L3228 Z RO Tn L 2 EIFRIC
EoTZDERELY,

CHIZFDIIZEIC O M TIZ T LT L TH D, HE o THIE LKL AHZE0 5 2 LT ) [k
o HAHRITIZME 2B EO P CTEH I, 11D EIZTD X ) IC—5UEWIERAS R EES X )
W be 2THLBEEZBIELTVE ) BHIZ, ELDIEWOL EEbLanwREBNREZEE ST
Wb Db, Ton) BTREbo THOMBIZR s TEL L) BRIEEILR D, 2HIWVH)EEIT, Hb,
MFIEBDLAVER, LIELLIDTH D, ARVRAIN PR WH LRI ZENRS Twb,

[ELRIENDEEZRE L /-HEH]
TR TR GRS L e H I B

DL O M2 MG L2 B HE. S3AET > T AENIEFICHAVWEB-oTBD, 4L
THELZOMEIHE DS TV EE L2720 TH L, CNBPLETOHETELEVWL 00, Ht-iEfk
ANDOWEFERE L7, ODKELBHATH L, — Ty WIZEANOBEE W BRI Tl WA
HFTHIERIBEIL G072 LHETH L, o DEALDOT, HEER~OERZIEL
THHEWOPFNTAL ) LI,

—DOHOHEMIE, EE,PLSONI—FThHb, TONEEL L TIE, HLHEEITEALTE20h
TEHRLTRADROLEVNTE, EWnIHIBDThHolze TO—FE, BHHRICHEFTEXLRED S
DOMEWATW2BHIZIE, KRBITEZET LIHEDSRDLO0EMbNILHIE L, COSHETED
NT2H1E, BAOWRKEBEIDNEWESDONTOH-o3 ) LG X TFRELDN, FNTHR XD H#ESL
WEEZDLDONP. Lo HYOHEZIIHNTLIEEL VIO LD Lo EEZDL LI ho7
TOHOHEIZ, AYBIEFE LVOTHIIINET S, LWITHEIrOOSETH L, MHITRE
DFEENPOHEEEZHE SO, HOLVIIHREL THASEEZ L TH o LML TBITIEI o/ b &L,
VS IR 572720, #EELIZVOTHNIERETLES> T NLEEFHNE, COSHELXED
NTHhHIE, AYBEHRELZ LRTNERS 0w TIEZWnhtnws 2 2 IZINbITIZ, BOa4aHBI
L2V - EFOLE L5002 XDV EHFHIEZ D L) ICRD, #FEZRETHIIEST

U0l sEF 2 RE L 2BHOP T, ROKERLDOTHY, TOLHITEZ, AT, -
BL, LR VIR Z, KUISEI L2 EES,
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HEBEE
REDTZMEF - TZHESTICEZDIRNR

LT TR TEIEAE - TEE b B IE M

2012 4E 4 H 2 & TR - THREZBOTB ) 3. B0 TR - TR S Nc4%
DRWZBHHRIZTHE Lo BnE 4,

BUE, HEF X VS ZANOYWHRAHEBLOBEEEIEATEY, 20134E3AFTICZTI L TFETT .
2003 4EI LR, BARDDIEF 57 HEF ¥ v SANOBEEE, 10FEOBAZELTEIR%ETLE
To ZLTC, EHRFDOIFHDOF ¥ X2 LTIV ZRGT A LR T3, 72720, 56H
TEPS—2o0HY (METHEHEL) 2P EHF Y S AERA I EIChoTLEVWE L, 72, %
HEBOWETH L THIWBIMREBYEFHF Yy AL EF D 3, 2070, FEEICHES HH
F v YR ADORBEEM L PIATHILEDSD Y 9. S5, Ko B RO, HEMEME, €5 —
RN OEIARRR. FERZE. FEEREMEAR—Z OB R E LT X XD L LENH D
F9. WTNICLEFLTDH, TORBITFHEF ¥ VAR ZEATH 22T UEFENTT,

LRI BRI HE O A 2 EDHED STV, 1993 SEICHEELRA BRI SN TLR, 2
HOHFELBHBEIIELELNE V) EN—F ¥ VR HGEAH CTEEEDLNTE T Lz, ZOMKE.
BRFEDOLNVIZENTNOHEBONERLE I THFE SN TIZV 2 0D, FIH B OARME LMK
M3 AREN T ENTELEIZVAZT, FLREOHALEDOENRLREDOEANDOHEIE D T/ Tldd
DERLATL . FIC, ZERIETICHE SN EK T TOMMRGED S OFENIRB L, B, 5
HEHLIIENTEELTCLE)D = ADPHYDEI IR TETVWET, DX ) R MESOMEICHLY
MEp7od12, ERRSEHFE R (RFR) ORKEICANT 72/EE TR T, 2 oFklfkix. &Rk
DF, HELEHFOMMW, FHEE Efiz —TTHIRET S OTT, FICREERLE BE S,
RIZHEDLVEBELBEHF»FEHT L2 LT E T, HELEHF L. FB4FE-HHEFO
HAHI TS TH Y. FFE 1000 BT CFEZHET 2 TR E LT, ERESSHE RO IR
D > TO L REDRDH ) T,

WATL Ty FHARICOWT S, BREGM AL RFOAROLHO S & #i7z A D BER
HENTVELIATT, JFIZ, BUEOARTIEEEIERL TV E S FIFRMESEEML. BF
7 F DR L HFANDENEEREINL L VA LKRORNANY BT o2 HIELTWE T,

KFEBGHFICE L TIE, BR 23 EED S 24 FREICIT T LR E OB LIRS EY) — 71 v 7
TS LMIHEEKEN SRD A EPFRIRE N T T [HHERF R BB | [ 7 a— g
FRFEREE T O 7T A [RELEEEFGETEREGERERBEY) -V —FX7urss 4] [F
WA VEREREETT 7T A, IRSIEWT NS E MBI 2z, 7 u— 2 OVICERT 5 —
F—OFERE BT T0 77 A5THY, EMGHONEE 2 AR - R—Bo®i7ru s g
LEWMEE - BT ADDOTT, SNOLORFBETO YT AOHE I, LHAHZeR e Amses,.
ANF—FHAGER 2 ED DL OUBPBHLTBY) 7,

CTHELDOLBY . ESOREZID & CIRMIZ, EINAOBIREZ KL C, —R@iL 3 2L TwE T,
FE O W BORILO ALV, KEFEOILBEIREE L AR IEHIHI O WIFEDOR—ATHREIN L S & L
TwEYT, (“HTINLOEME— FEMENLVEL ) RERFIRRBFEHEZOS L THEDLN LS &
LTwWET.) ZDX) RREL LRI TICBWT, B KZEOHFMIEREL M/l - RBses 2k
. MELTHMITI2TNELRY THA, WEEZRRMRICSZ, HE - RIS EZEI RTINS 2w
ZLiE. RAROMFLZFHFOEITH R VI LT, HAEPOIRA IR E THBELZ/ LR, E 61
BN/ RFE LTEREZHICAZ AL TEIEL T E N2 TLUENDHLEEZTB) 7,
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