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&, FEF LNV ToORMPFHERG STV
9, BIZIE KT TFAY—A4F D AEA :
ERATH T ABMEMI IS L € DK (b) 75° BB 4 R, =020nm (c)80° B85 R, =0.21 nm
RRE %2 5D BfsE (AFM) 12 & - Tl Sivsss g R B
LE L7 RILITRT &) IS, REGHEEAR !
EIELT, P EIZ Ra = 02 nm & [
JE & 72 ), Peak-to-Valley @M & 1x Rpv =
2omm U T ELR D F Lo 75 RY—AF ¥
GO ANy 1) Y ZIZE > TH T A
EMEMIT T v F > 78N, Iz THEO AG
WCEoTIZIARY— A+ VIBEREDT T 7
WAIN Z) Y TRIRPIRESI NS 720, F
FTHG 72 M 2B 2 S U CRIEFHEAEAMRE S 7z 2 Z 2 TnE T,

X 11. (@) REBHHLV (b). (c) BE
HZ ZXERD AFM &

6. BhHWIC

SR - SRR A VHOR T, NV ZIRBERLZMEEZRT AV AIE y JHBO 7 FAY — 4 F
YOI, FAH MR LTHEAZEOTVWET, /20 F /UG ERK L. 79 A5 — 4 F V4§
HOWHERIREG LIS /T A A L TEAEZEDTVE T, /20 F/RTFAF Y E—213F )
LRV TOE— ARSI Z,. Bk e &AZLFICHEER A 4+ v ¥ — 2T, kitftoM k7ot
2 E LTHEREIRTVWE T, b, 70X ZDWMEICIIMER TN, 258 & e, = —1&koD
ek oNnET T, ZOPRT, FIRTAF =2 ML, OF&eE - 354 20818, @
ANF B DL AME T T 2O, @OF /DL VML LTHF /727 /0y —~Di#H &
Lotz [3AROR] OFEBIC, HL - FHZE—-2HLZ2F T,

SE X

(1] ANE= : “HEEfE 6 - BT PEHEN L~ ¥ —". CUE No.21, March 2009, p.68.

[2] T. Takagi: Pure & Appl. Chem., 60 (5) , pp.781-794 (1988) .

[3] LEHERR, THEHEZ 7 5 A5 — AW LALETOLMHLF /A = A" (E#H5, 20104510 A) .
[4] GH. Takaoka, M. Kawashita and T. Okada: Rev. Sci. Instrum. 79 (2008) 02C503.

[5] H. Ryuto, K. Tada and G.H. Takaoka: Vacuum 84 (2010) 501.

[6] G.H. Takaoka, M. Takeuchi and H. Ryuto: Rev. Sci. Instrum. 81 (2010) 02B302.

[7]1 M. Takeuchi, H. Ryuto, and G.H. Takaoka: in 18th Int. Conf. on Ion Implant. Technol. (AIP Conf.
Proc., 2010) p.456.

[8] J.H. Cho, J. Lee, Y. Xia, B. Kim, Y. He, M.J. Renn, T.P. Lodge and C.D. Frisbie: Nature Mater. 7
(2008) 900.

[9] A.S. Dhoot, C. Israel, X. Moya, N.D. Mathur and R.H. Friend: Phys. Rev. Lett. 102 (2009) 136402.
[10] G.H. Takaoka, H. Ryuto and M Takeuchi: J. Mater. Res. 27 (2012) 806.

1] BREFEE : 7 IAHN - 2 I=XY) v 7, 200848 HY7. p.24
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A—=/N—aA2Ea1—4 [FE]"#EHCPU OREREICOWVWT

Bk At Tut v SRR
WOH OB R
1. 13U IS

MO ATBUE NBAL e & B @RS S HFARE LA = —a v Ea—% [F] 7
LINPACK Ry F2—2 12X W RO A —r8—a v ¥ 2 — ¥ 5 ~ 773 % TOP500 128\
T, 2011 4F 6 H 12 816PFLOPS (FLOPS:1 ARSI 2 B/ Mg ) %l L TR — %24
WL, H\ICRELE L HiZE T8 ofomke 72107 %#82 % 1051PFLOPS #iték L,
W — 2 7 L7,

COEEIL, 4864 EARDTIZ 88128 ICB L R CPU ML AR Y 25724 (K1) @ kT,
LINPACK XY F =27 D707 T L %&ETSE, FITRE 932% T 29 KL LT 5 2 L2 <H)
ey, ToOHAMELEETI TRIBLTEORZ, ThEEB L #HIE, CPU [SPARC64 ™
VIIIfx"| oEthht - NEBEB RN, £ > —a%x2 b [Tofu®] o7 —F7 27 F v Hik. ¥
AT LR — FORGEM, EROEBREFREEMELRME LN 7278, ARV—FT A VTV R
TAhy T7ANVYAT A, QUM FEORBBH VAT A2 FEBTAH5Y 7 My T %, ThENE
WLSVTRIZE L. . W OARRRET A & ¥ X 7 A RO NERE 2 I KBRICT | & 2 & 25
KBENZENSDNTG VA ZRBEAL LT 22 E12H b,

AfFcikInonihd BEERLKERFEMOP T, b - 72 CPU [SPARC64 VIIIfx| DOFIFIC
DWTIhR 5,

©RIKEN

K1 ZXA—/S5—aA>Ea1—4 [H]

IR 3T AT B N B LA ZE T DB SRREEE T,
2SPARC64 1. k[E SPARC InternationalInc. ® 5 £ & ¥ A %5217 T L T 5 RO B & REIE T
T
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2. SPARC64 VIlIfx DBIFEBEE

(5| 2SHEEE L7z A7 AMEREIE 1I0PFLOPS . MRIREHOIET ICHEOmWEETH - 720 &
NERBFC, MALORRRMEICE Y, AT 2K TR RL2ENCREREO LRI EE > Tw»
720 SOV AT NEMHSHEE SN/ SPARC64 VIIIfx ORI HAZIZ, AikgMiL 3 5L Eomtkaeit
L2501 U TOBREEEIMLOM FA2ERTLI IR, Z2CEEH L KX RESTHIE
7o TV,

L2l SNFETIRA EZTHANTELHEMERRR, /ool nws72b 0, HOWEREOH L
WRHEAMD Y, BON=FLEDPEDTOEYBZ TVolz, TOME. SO HE) /2 8H 2 E
Tl %, HR—0 CPUZEHT L L V) MW ES L RER~N L, EPREIEDSTO &, ffEi—
NE L Tilid 2 BliE i b o 72,

Z 9 L ChfEsE L7z SPARC64 VIIIEx otk (K2) &, #45H (KM3) & Fidllnd,

HE o
e D5 2GHz
a7 3 ()
e s u iiﬁi@g?ﬁ?&—ﬂ@U §
A AR 22.7mm x 22.6mm E:L:
N YUY # 7 1% 6000 5 8
Y — 2 ke 128GFLOPS
A& 64GB/s (HFw¥ — 2 fif)
HEET 58W (71t 24k TYP30C)

2 SPARCG64 VIlIfx D4 3 SPARCG64 Vllifx D% 1 BE

3. SPARC64 VllIfx O4F&E &'
Z ® SPARC64 VIIIfx %Fa'ﬁ%%FPG: x% C:ﬁﬁﬁb:ﬁu\fy\f:@ci‘ ?‘%ﬁﬁé\ 1&(ﬁ§%ﬁ‘ %Eﬁﬁﬁ‘ L ;)
ZEO0ODF—TJ—=FThHholzo INSDFHEMILDT-DIZE o 2B 72 NF 2D Tl L7z,

3.1. Ei4aE

SPARC64 VIIIfx DFFEIZBWTIE, it — 7 R ZBVRD 2, BRIV Fr—r< v »
LT, EBOMETHWONLET S ) r—3a y TOEVWENERREEBTLINHA—S—a
Ca—%e352LxHIEL Z2D720IC, SPARCVI 7—F 7 7 F v DI &7 BHAHA R
ERIFEECEITREE T 54 & v F HPC-ACE (High Performance Computing-Arithmetic
Computational Extensions) %7225 L7z HPC-ACE &, LYV A Z ¥ ok, SIMD i, &7
¥ & o, SO EEST. ZARKoEEL, BRE - CPABRELOEREALTED, wih
OERED BIERMEEZ LFs 2 L2 BT L2 iEE LTwb, ThIZ X ) 2GHz BifE CHlG
¥'— 7 Mg 128GFLOPS & 72 ). SPARC64 VIIIfx ®DEIH7- D EEEDM LICKE L FHG L Twab,
F2F v T LD 8OO ATIZL B 2 SH LT 57201, ZTOIATT2RF Y v yazdf
L. S5 a 7oL Z N~ F7 =27 TT)BiEb MR 720 SHICE @O BB 2 >3 f F
EMAEDELIET, =W E 70T I IV TOBRICEKI T Th s 2 L2 FICEHRETIC, #a
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ThHbEERVOEODCPUL LTHR) CLAWHEL R L, Bhilild, CoBMhRz
VISIMPACT (Virtual Single Processor by Integrated Multi-core Parallel Architecture) EIFATE D,
SPARC64 VII 22 H#f K L T 54,

COEVERMEREE HIF L72RE2 1T o 7245, LINPACK XY F3— 27 Oidgk7Z 17 Th<, LR
B RMREZFMT AR F—2THSH HPCF ¥ L JIZBWTH, 2011 FFICiZ 4 M5 XTT1
L (4), BT, 2012 4121 TOP500 Tid 3ALICHEB L7212 b B 53, 4 FMH 3 #M T 1
PEME L (M5). 7. MRV FI—F7 TREBDOT 7Y r—3 3 Y TOWRER AR % 5l 3
HI—=Fy - XOVED ZHEHT (B #EH L7 V—72032ELTE). ToPHMELE s
REZ REBH L 72,

TERE(E TERENE
SART LB S ERA (TFLOPS) SRT LA B RS (TFLOPS)
1 |= EHH AR ETREME  |10510 1 |Titan F—=0) v 17590
2 |KAIAS KiER/Ravto4 2566 Sequioia O—LYR-YNETH 163248
3 A—41) vt 1759 o SIWEE R 10510
(¢]
JRTLE |EERE HBE(E(TFLOPS) VRT LA |REKE TREMB(TFLOPS)
1 |= B AAEMETNEHRE 2118 1 |= B HERFHEME 9796
2 |Cray XT5 F—=9)yTH 1533 2 [Cray XT5 A=)y T 1534
3 |Cray XT5 TR — K 736 3 |IBM Power775 |IBM (%t 5% &) 1344
Global RandomAccess
SARTLE  |HEWE 4 HE{E(GUPS) SRT LA Bk AL T BEME(GUPS)
1 |= B A EMEWNE#E 121 1 |IBM Power775 |IBM (%t 5% &) 2021
2 |IBM BG/P A—LYRYNETH 17 2 |=® EH HEREHREE (472
3 |IBM BG/P 7)L3 R 103 3 |IBM BG/P O—L Y RYNETHE 117
EP STREAM(Triad) Per system EP STREAM(Triad) Per system
SARTLE  |HEHRE TEREE(TB/s) SRTLA |HREHRE TEEENE(TB/s)
1|\ EH HENFHEME (812 1|= B AR EEE (3857
2 |Cray XT5 F—5) T 398 2 |IBM Power775 |IBM (%t R E% 1) 525
3 [IBM BG/P O—L > RY/NETHE 267 3 |Cray XT5 A—01)y 398
Global FFT ioba FET
SRTLE |EHEHE PEBEE(TFLOPS) SRTLE |HEHE M AEE(TFLOPS)
1 |= EH HENFTHERE (347 1|® HEH SRR RME 2059
2 [NEC SX-9 B REE 1.9 2 |IBM Power775 |IBM (%t N E% 1) 1327
3 [Cray XT5 A—=DUyTH 10.7 3 [NEC sx-9 T RS 11.9
4TOP500 £ HPC F ¥ L >V D LA 3 —E 5TOP500 & HPC F v L > D Efi 3 fii—&
(2011 £ 11 B) (201211 B)

32. EHEBEN

e AR BB oML I ICWEETH o 7205 TRERDONT v AHh SEEENEEE 2GHz &
HEL, L) =7 D7 IR ORME, GHERIKGEEZRHALTY Y v 7 v a VinEZ#EED
BTHLNCEFTHTERLIET, V=20 B NEF v 72EKOBIID 10% (PR 720 EIZEEIEEH
32585y FAOr7 Oy ZEFISHTIRE L2 0y 727 =5 4 ¥ 7R EITHIR A0 72 1] 5 HE
1% - WA SR L. ARENBEOEEZRERR Y LT 2 & vo 72l 2B EIIRR OB AR
L0, BERRICTHE T84 F 3 v 2B KIBISHIK L 720

ZOFEE, B Y — 7 YR8 128GFLOPS &L w9 B R 255, F v TIEH D EDFIHTHW L)
HBRBEDZEH L, BIUZY OFEERED EK L 72,

3.3. BfEfEM
VAT AELTOBBFELEHDLH7:021X.8 HHU EHFRSN TS CPUDEEMEE2EHD A Z LT,
D EELFIHE 2525 SPARCH4 VIIfx 12X, Iv¥a vy 2 )54 NSy 25 4Tl
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ENDBEIRATF—=NHERT S CPU OB TR - 2B EHEEEM 2 20T THAL TnD, 2F 0,
CPU ORI omKIc =T — MR EZ M A TB Y. =7 —MHFICIIZ T =2 E L zmsad N —
Ko = 7 BHEINICHETT 2050 M I AEESH S, 72, Ty FNTHEHAL TS RAM %
/N FEV N L YA D1y T —RIREIZIEN— B = TS HBIET IR 2 1T 5> T
5o SMICE ) FHMOMZELR & TR —IFINCELT AMRT T —2ELTH, VAT A% EIE
ERFIEHT LI ENWEEE 2o TWh, BT, INHN— KT 712X 5 BAHRY 2 i m %R ©
I —%BHETELRVWEATH->TH, BRI 2 EME I E LR S5 2 81280 #kaEH 2 ik
ELTVh, 37 HBENO7-DICHRH L2KEHRICX ) Vv v 7 v a VIREA30TCIZE T 25>
722 8E, BRI R & RRIRD D 5 72,

IS EEEEREORMBIIEMIL LIS WA, Z0FEINE LINPACK XY F~— 7 O 29 K 45
ILETASHE L Tw 2,

4. Eh)IC

I F Tl R72 & 91T .SPARC64 VIIIfx ODFAFSIIIERICF ¥ L v Y v 7V e Qi BT 5 720184
OWHEEZREE WML T LERH - 72A, ThERYVBZ L EOBECEFEHNICHEE#ED T
Wo ek Iz,

LY FIF72 SPARC64 VIIIfx 2L TWAHRA——a Y Ea—% [H] O LTibhbsyIa
L—2 a3 YRS L D Bk 4 R iERR SN T e 2 lIfF LoD A dkifl 7t v
P - K ERFM O R - KHBEEIMLE BISED TV E W,

SEH

[1] T. Maruyama et al, "SPARC64 VIIIfx : A New-Generation Octocore Processor For PETASCALE
Computing", IEEE Micro, vol.30 Issue2, p.30-40, 2010.

[2] Y. Ajima, S. Sumimoto, T. Shimizu, “Tofu: a 6D mesh/torus interconnect for exascale computers,”
Computer, vol42, no.11, pp.36-40, Nov. 2009.

B]" A—=r8—ar¥a—% [H] " HFHRLH, Vol53, Nog, 2012.

[M]" A—r3—ar¥a—% [H] " ¥:E FUJITSU, Vol63, No.3, 2012.
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LimEx Y AT LinEE (GIEWREE)
http://www-lab23.kuee.kyoto-u.ac.jp/
[FELRT MEMS iR E AW/ X T —RUBEBERZRFDOREH]

WA, JERIE MEMS (Micro Electro Mechanical Systems) ke z Wz X €1) — R OHEFEEZE T
BWEHDET 5 Twb, MEMS & &, PERMARIN THAIC X ) W BB 2% & R ER > — ML
L72NTNA A TH Do RFZEETIE MEMS O Th, IREFISEH LT 5, 482 5 il g iz
b & 7 MEMS JL3REH 13, B0 2 MR ZFIH L, 2R 7o vy 2 B0l 3hTn 5,
Z O MEMS #4REHIZBWTIZ. T4 ZAOMEIZ X B R LX), SREREIIE ) & 3RB) o 2547 k)
DRBIBRDP R 72N O EDFAET B0 T b H MEMS EIREHIIERIEEZ B O [1]. AHTIE,
AREFFEE THEME L T 5 IERIE MEMS k% F 7z, 3 L WSR2 A3 2 il 7 734 2 DB%
BT B0 —0 2 /T 5,

FRORRIIERIE MEMS JREEDISH O—2 & LT, AZEETIE. A€ — R MEHAEZT (L.
MEMS * €1 — K" MEMS {5 %) OBEEMGEZ D TW5hH, MEMS X E1) — K" MEMS {5 %
Tl PERDPEARDPMEH TE 2 VEIRBEEEE R FH 22 M 2 SICB W THHTEE. 3 74b 5 BEEBREE 128
LTWwWb, 720 7/ LNVOREEICB W T, BEFOPEAR A ) —REAE T L D IHEE KL
b EHfFINTWE, 51T, HEEMWMMARE L FEOWHAZ H—0 MEMSHAEZFTIT) T LT
X578, WIRDOF—FNA AL B MDD 5o

B 1 ICHER L 72 MEMS JHREO—Fl 2R3 [2l0 HRICT AFE. £ O~ AEBOTEA HipE RO MR
ZRLTWA, COBMICELZAMT A EI2XY) ., HikEMEICHKEI 2L L, RO~ ZEHH
RE)§ %, & 2T FEMIBFEEIC L D MEMS MR, KIRIEIRED & /MRIEIRE) O LAEIRE 2 F o,
CO2MEOERE “17 & 07 12ED [3VMEMS X €Y — IO MEMS & # 7 LT 5, %8,
Mk AL, BRE) & OFHINCAER L. AR OFHIRIE—W WA [3],

X 212, AR OIERIE MEMS k%2 20 L, AT &LV 28y bXSF YD v F
FEBLERE R FENIRT £ 912, WAET 5 RIRIERE) L OVMETRIRE) O8] B2 flEc X 1.
I EEEEBR L. Tabb, 7ay 742, 2 DOIERIE MEMS AR OIRENIRAEAT 00, 01,
10, 11 DML ) Frb o T [4]e TO#ERIE. JERIE MEMS iR 2 H W2 e Rl GRERT)
ORI L 222 LITMA, AR TRVHECTE L2 L 2R LI, ek SN TR MEMS
IR BT IO OKRE B — K2 RETH Lo T2,

BB, ARBMAFRIE, R a0 — 3V COE a2 g A, Lik3RER, /"= a v s 5
Ay — IR O JSPS FHFE: # 21656074 DMK &2 213725 DTHhH Z L &ild,

SE W
[1] V. Kaajakari, Practical MEMS, Small Gear Publishing, Las Vegas 04 000—>011—>100—>111
(2009). el e
[2] S. Naik and T. Hikihara, Characterization of

1st bit / V
(=1

) ) Comb _0:2
a MEMS resonator with extended hysteresis, MaSS)l ;ingers ot
ELEX, 8 (5), 291-298 (2011). N A
[3] A. Yao and T. Hikihara, Reading and | I
writing operations of memory device in micro- E 0
electromechanical resonator, ELEX, 9 (14), 8 zi
1230-1236 (2012). oy ol
[4] A. Yao and T. Hikihara (submitted). © Low femss sy 0w
X1 MEMS HiRZRD X2 B2 2RME

BLng
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BEMIFEE BCEIZSH (MEWRE)
http://www.asl.kuee.kyoto-u.ac.jp/index.html
[SEREBIEER DO BT

A9 M) AR EOFHTIFITLREOMBILH OMIEL 8T — 7 0 LB L 72 g8 (10 1)
DEFEA R CHED S, T EISH L2 BREARELMEOMBIERILL TE T E T, fliE,
WAREFEPT300 A LVWEREZKT I EATELIES IV, HE02 I O#EBEBEERS TRENT
WEFT, MAEKRDOEZIF02 I TTH, EBICERIHEN TV L2BREROEIIZ2I 70 Y BET
HY. 10050 1FH I X — FVORIHEFEIZ 300 A EWEBIRNLIZ L2 TET, 20X %E
BT, EHICEEEATERZRTI LRI TIIZELIONT, Thz) TV LTI ENTE
NIZBRALHEOGEHTHA A / RN=Ya vz elfFsh T4,

ST, R4 RESEESFORIEICB W TEBIENT L5 LHDOBANIZ R > T E T, HEBREHRE
fifi o 72 BAKELEOWIZERFIC BV TH BRABT OMHIPE SN T T2 HRBHETED ) A,
Bz, SRS B W CEEI & BEOBIZIFIBERZEL L £ 325 (F—2 0, B8RO EHR
EBIEOBRIIMD TIFRIETT, 2F 0, BHAIVNSWE JITEEIZITZLAEET, BRERE V).
WHIETERORIF HETEIIC K E 2 BENIFA L T3, MOIEREEEFEOPHEZEL LET,
F/20 W5 mm, JEE 232700l 2dERWICRE M7 AT NS BN 2179 L CREL
B0 ET,

bIUbNOWFRETIE, HEEEEROIIE 2Bk & BEORKRL. BAEIEROTICBI) 5 HEE
{REMD 3 WL R IR Z LD JAAZR DD, BHHAN % 2 5 XNE LT 5 &9 BRI T W T
L. BEEREEr — 7V, HREEERLMEEICH VSN E KRB SRR ERA 2T 5 7200 KB
BR, SHICIEENSOBMAZOD ODOEMAAN 2D TVWE T, M2 IEHBILIK. 3K IRE
EZR LoD EAT) 2ODETFTVOFTY, KESIEICE ZIE BEEH I - 72 3 Rt ki
KT2EY, Z2OKT-OETT7 797 —OFEAIR A NN— VOEAN - CTRERZFE LTI T, K
SIIBEEXRE Y — 7 IVORREF VO, X4 I ZKERBZEERD AEIROBITT,

Source point on same strand
Field point

trand
Analyzed StaN 2
— T
igﬁ» ————
‘-

Wide face of coated conductor
Source point on other strand

X1 EEEBELR X2 fBrETIOBEE

——

e

X3 BEEXES—7ILO X4 XERBEEEHFHEO

RRETIV SRR
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BRISFHEE BRIXIT-IF9HF HBEHRE)
http://fem.kuee.kyoto-u.ac.jp/EMEE-lab/
[EREFZRBIFICE S EHAETE]

AHARRIC X 2 A BREF BRI X, BUETIE, Be 2Pt AK S S L L b2, BEXE
THEFOREED - BZICBIF S 3 A2 MHIE - BASSY A 7 VO~ OE R L& EERICBWTRE 2k
HERZLTOET, AFERETIE, TR T —~D—2& LT, AREZBEBRIWNHMN OB -
JSHICB S 2RI ) ATV E T, 22Tl FRERMAT IS CBRIDFHEICE S 2 5T OF
ZeBl 2R L E 3,

A RERAT IO W CREER - B RICER T 2 BRI ZFIR T2 FihE LT, IhE Tx 2k
PRE - RSN TEF LA, ZodhTh, FEMKRD 2 Id@EEARESRICEH G20 TRL D
SR 0 A 2 KO D E N ITHEE LT, Y72 AT 2 VDI T v WVIZEEDSCHiEEY 3 ) $9,

CCCHIMNEREH L -BOMESZHT 520, MIIORTHER2KRITETA N ETFTVEEZ
F9. ZOTFAMETFIVIZOWTHIMNEEZ I WTEBZRO7AEED, X2 (EHEARO A% IEK)
TFo YT AT VDI T VI 5RD LNEERIE. FGRIIIEEZEEHMCIEELZWIET T
TN K2 Tl ARERMICE TN LHENERNE - T, BERA L OB IIREHNT
WET, RfETIE. LFROMEZ RN T 527200 LWEBIGFIREEZREL VTS, K3ITRE
NDBEH, RETEICL o TRODLERD A H1E, K212A5NS XD LAERGIRS VDS
DB TwET, M4 TlE. FIREERIT OB TOME S 228 Lh o, ETFEBLUHIMD
T THEEARSRICE S DERDFRZK LT T, REFETIR., BEIHWIETZHw
7oL EICH, MBLBTOLEITEVHREIELNTVWDL L5 0) 5,

mmmmmm

_ NSNS TN Ty T T
0.07 = 1000 3§ 0.068F - - N o o /N o000
EO.OS ﬁooﬁe. /l\
E = 0066f - - - - - N o
> 0.05 = N T P
0.04 0064} - % ........
JZ:‘L‘IO"[A/mz] D e Y
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[1] Z. Ren, “Comparison of different force calculation methods in 3D finite element modeling,” IEEE
Trans. on Magn., vol. 30, no. 5, pp. 3471-3474, 1994.

[2] A. Kameari, “Local force calculation in 3D FEM with edge elements,” Int. J. Appl. Electr. Mater., vol.
3, pp. 231-240, 1993.

[3] A. Demenko, W. Lyskawinski, and R.M. Wojciechowski, “Equivalent formulas for global magnetic
force calculation from finite element solution,” IEEE Trans. on Magn., vol. 48, no. 2, pp. 195-198, 2012.
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[EEBGEFEES a7V EESPSDTIAILYEIR]

B L BOF MO WEBNALET ST I~y (THz) #HIBIZINFTIZae—L ¥ bRBEIES
NTWERATLZ, BYOERE)ZFH T 5125 8RO 5B EO FIRAD S FEEEAWK S, &%)
BEFHTAHEICLZFOIALFE—IZ10 7 VE YU TOREICHY T 20T, BIKESLETH S
PHEEZEZOLNTET L7z, BREERO N ANVEATHL Va7V VEBEATIE, KiYatkrvr
RN XD EIREL & S EMRICEIR T 5 Z SRR TH B 7217 T BUREF v v 712 & ) L Hh
HIRE (79 A E—F) PWMRESNLIOT, HkoLvae—L v MRBEBEIBRINSL Z &7
BifF SN TEF L7z, FRIC B RE AR RYE DO —>Th % Bi2212 Tl MM HEEICHK T2 Y 3
L7y vES (BAY a7V YA 12X 0 100 GHz 75 A< Rl E Bl fmEim g CH
*¥9 %50 meVICHSBIZEF v v 7D720I2, 77 AVE— FRBEICHFIEL. 77NV I E
T BN B BHEEIEONDL ZEDRTFEEINTE T Lz, bL RRAAD R SN2HER. 2007 412 E i
{73 AR BisSroCaCusOs+q (Bi2212) 75 OFE MDD THz I8 O CTEIAI X E L7zo THz J8IED X
HZ AN KT at 7V R L) S 2B DS Bi2212 B S 4 5 B iR o 3k
PRGN = L 720, BT A5V a7y VEEATRM LRSI D, 031 THz OHf - o —
LY M BRESIEIRESND ERENLTWE T,

CNETOMET, BIRICIERTLY a7y VEAOMMRFEY L CIRE)T 22 LU ETH S
EHRMEINTOVE T, Ry a7y VR EEBHIHRSGMESH - SN/ L ZITEICHIET 2 DI T
L, BAMoMRMNZ L 75T 8:MHEHLNICh o TVwELTATLR, 2 T4, Bi2212THz %
TN T ABIREMZ 5 BWAH TN THEAETZ Y 22— VEORITHEICS > TnDH I LIZHEH
L. BHOE S % 30 - 400 nm O#PAITEZ7-HFFE2/ER L. THz BIROA L BIREMH LKL F L
720 BUIEMIE S 2570 nm OF T2 ORI S NAEHIELD FT-IR 5B ART MV TT, 50K I2BWT,
400 GHz OO CRE DO DHRELL T ORIEZ FHFOR—D AT PV ONE L7z, 72, BM
DEZZFEL LTV &, BRSNS N ZMEFHPHIE 20, 400nm DE X OEME FFOFEF Tl
BIRERBTHIENTETEAT L. 2O, BEEZ L5 THEHMBRICE 5T, BVWEHRE
FOERTTEAIN TV DREORY —LIREPLETH LI LEZRLTVET, 2O L) I, HEE
RIZBWTHREO AR -2 BTG5 75 232N F Tz < IEF ICHREWIFZExT 5 T
HHEVWZTT,
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I § o id PSS KA £54 mA
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[HERARTECLIBTREEMHOEFREBEHETOR A

PAE, AT OB Tl 2 S BT 2 C RO LRSS RIRFICAT) LD TE 2 TN R
NTW5, Bl 213 BUCO KBEERERIFICBITL F T VY VAT ORESIEIEtTF /7 A— PUVREREICR -
THYD. MOS-FET OBILBEEIIBIE TR E wo72 I EFTRTVE, TOLH) LT NA AIBIT B
AT IC BV TUE, BALIRT O EOMEICE DR D D 0%, FHTF—D2—2% FITHW-> THRL L)
BOMDBRDHLNT WD, — T EFE - EPOWMRTH, 7 I /By 3T OREZ <%
CEDVBELRSTWVE, 2OOI2IE R Y ETF 2w LI/ RALONE % FES 2 LB D
%o ERMEHIBLTIE. ToX) 2ELWIkT 2 HEE LT ZRET FAaTu—T7LIFENn S F
DY, BHETIIHIROZE L WE SN T WD, ZRIET ba7a—7 21, $HRORE & o h)E
LIRS L AL LX) ICERE L. REDFET% 1 4 » OILTHEES 8728 X124 4+ YOS HE
ASEHIR & 72 0 L AE RIS AR L TR T 2 I A5 A AR T LSRR L 72 & &2 Z ofE D K
ELRLDLIEEMMT S, TNE UREE CTIEIFEILRPOCE LIFATY 5, EEOYE. SR
W Vonm! BEORERZEMT S, L, BRAEABEBICIVSBEMOR 21 4 L3562 LAt
TELILEDVHONT VS, ZOBFABBBIISE I L CIHL2REDOHMBEIRON TS5, B
TFEITHF L TIRIFEALHBIE LN TRV, TOBRTEDA + VL2 VIIT) DR EELR KA ~
M b,

EWASTOZRILT b A 7a =700 e £ 57201213, OB v THEKRS T Ok
Kigx1G5 Z ERMEORELE b, EBOYE. BRA & VHMEEL TIN5 FE T, $F Lo TR
BEAZ7 )= I LT ZENTEL, TOFFEIT, BREEMNICRE LSt 2ASEETHHIL
72)RAT NV YLAH ARG, $HIREEZMT A5 ETHEALEAN) Y2244 LT H5HDT
Hbo CDEE, N)TAPAF AT BT Y VT AT VEEIHLETEE R D20, N
AL THF VT AT VORTAENAZ ) — IR ENLEZ L 125, M1IEZD LX) Tk
THRLY Y 7 AT Y RADOFE AR TH %o A2 DL VIR F—20 B L TWb, ZOFk
WX, BE, 28—V OGRS TFR Y YT AT VEF EICEA L TBIT AR EHEEREAQATY
o BRHTILY ) —VICHEET 2L EZEXONLMRZBIILTHYD, ZOMUOFEL WA ZHED T
WL EZATH5D,

1. 42 TR S OBRA 4 EMSER. BEREL T RT LRACHK D NBEHLO I 5 — 158
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[BEME SiC &4 1 4+ — NDEET &3]

BEISEOEIA V75 HEBRZHE, BEREDNT —FN4 ARERENT T, F2IE EAIC
B HEERMOERE L 6.6kV T B EEIEETIX 150 ~ 250kV & V) BEBEEOB N Wb E T,
COX) BN EEEE (R—Ei. Bk E) 758, BIEE. WE6kVHEDOSIiHA ) AS
PHOOHLNTWE T, BHBEOBNHENKE {, BRIZHHA LV EZEITVWET, 20 kH
ZRBEEICH TV AEF v ) 7OEAZTEHT 5 SiIC UrfbEER) N K—F 734 A (PIN ¥ 1 %+ —
K. 41 A%, IGBT %) »E2TT,

L2Lahs, BREIHICENZSIC EE 2 ED. EHALDO HRH N - T2 D138 1kV o7
INA ZTH N VI10kV RO T INA A% FEHT 57201201 B L T, AEROMEIZB VT, k4
TREEDIET LTV E T, Bl JEE 100 um P, BREAKYEE 104%em® LT, ¥x U 7%H44 10
us LEOREMERREERTL2LENDH Y 3, 720 T4 AMERIZBWTH, 10kV #EHITARES
HIHTHY ., TOEECL 2 ZEHESLHT TOEOWHIAK X 207EE T, 20 L) L5
BETT A AR ZREEICEHST 28 b L ud e ) A L, SiC OF M TH % =inEifE
LIGET HLENDH Y T3, AWFEETIE, TE. SHEE SiIC ORI L. BRI X %
F ) THEMORBRMKZZR L F Lz, 0L, SiCBEMEY A 4+ — FOJFEMIEIEZ 1T - 725
IZOoWTHM WL E T,

9, PIN A4 — FZ2) LIF T BEWHICBIT 2B RETLEMT 2MEONIEEZITVE L7z,
SIC TR EMHEBEMN D RILATH 572012, BEEORMEMPFAEL I T, ZOL) BIRRTD,
A ER T O A CTEEL THWIHIEZ ZR TEAMELEZLE L. BEOELELMHEEIZOWT
TR EAEET R W CERET L Bl GG RIS 2 TN AIZEA L E Lz, 72 SRS
572012, FF—%E2 x 10%m? FE X 140 ~ 180 um D EHMEE SiCHEWmEZ#EM L, ¥ ¥ F I v VK
FBIZEDpn#EERELE L FIAZy F U L BB RNV, 44 ViEAZH W Lk
DIEEHIHEE DT 2 #e7-1%, BHIEKR, KUORERZERL Ty 4 4+ — Feal3EE L,

LIS/ER L 72 12kV #% SiC PIN # 4 4+ — FoO#F LR L 3 [1]o IWIAEIIZ pA ~nA LR
WENS L, BRMEICOED LT, MEMEL R L THRTOWIEMMBIEIIE S o WER S % 525
FTHIEDNTEF L7z M212180um @ SiCIEEAHZHCTIER L7241 4 — FOER—EEF %
ERLET2l SO A 4 — FTHOLN 217V DI E L VWA 7% 2 BEEREFOHF TR b BVl ETY,
COL) EEHERERTICOEDLT, BOIHGMER?E LN TED, SIC 73 A 25E & s A
THETHLH I LZRTHRRLELEoTVET,

[1] H. Niwa et al, IEEE Trans. Electron Devices 59, 2748 (2012) .
[2] H. Niwa et al, Appl. Phys. Express 5, 064001 (2012) .
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0% 5000 10000 15000 |Breakd04wn @21.7 kv E
Reverse Voltage (V) (W <2107 Alem* @ -20kV) 1 o5
X 1 12kV #% SiC PiN & 1 # — K D& 4% K 2 SiC BEiR#EaE AWV TERLU L

PiN & 1 74 — K O4§%
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[ RIS FIEREIC LS T I X T EROEHA]

SEPICHTET 5 HHBTOEMNLIER 2 79 XE 2w, COEEHIE. BEFOBHEELOT, 7
5 X ¥ OIEW T & B O F D TAT RN TH 5o D20, ok EDOIEMITE B PELT HE
W LM EAMEH Lo —H, @ERMRP &R L FEAORMTIX, 7T XE ¥ Ofaiiim & 2250+,
HHWIFFBATICYA L B0 NDBERT 5720, e OMEEAPTRRE 2D, SOEH) BT
S5 AEVIIWEERIFEL TVL ORI 7T XE Y LI, F72, e L REBEEG75 X
EVRSY PV EMENS, KT T XEYORKOEMIE, HEIEICHBZHPOEOZRI D K
&L, ST, BEFEIOELD DB L TH D, IE. ZOEMERAL, 7 Rk, SEES
GG BTN AL F ML NAF e — (DNA - 7 Y828 - 7LV - Pk E o)
&, KT T AEPIRIENGTENEHSNOOH 5, 720 2OXIHI LTI ATy ENOMA/EH %
FIH LBk, 79 X'= 2 2 LIS, 3 LWIBRHEEM 58 L L TEH EhTw b,

FRORIC, KT T AT, BEROEL D DWEESKE VD, SR ITEHOLE RS L CHHM
HYEHIGEZ 5w, 2070, FMTIXEYRS) by Z2BIET H720121F, TRy Y Mk
EEELENTHLEND Y WF, EREEE (ATR) . ZFL—7+4 Y 7iEE. 7471y Yk
EH G HMEE (SNOM) SHWHN L, TNFETOF / GEIEKICBIT 5 KA T T X E ¥ O
PEDBINICIE, (1) ATR HEIC X ) OBIST L SNOM 12 X 0 Bl 5 3% (2) SNOM 12 & Y SGmaEt L.
EI I S OBELCE BT 2 HESH WS R TE 7, LA L, (1) oFETIE. B2 08a¥Eh
~A 78X — VL EOTEIES IS SN 25 Kl T T A€ V&2 BEREICRHT 5720121,
F A= MVHERTRIE T 5 XE Y Z2HET 52LENHLOTHEHS RV, /2 (2) OFETIE. F7
FEIP s A AR L 72RO L 28T X9, @hoE R ORI T 5 T OEIFER S5 5
Bz, RETH D, 22T Fald, HOROEHEY; 70— 7% Kz 72 SNOM  (RBF7EE
TR AW, RIS 7 X &2 L. 25 % £ 77 XE ¥ 2 RPTIcRti§ %
Z LT, KHT T AFE ¥ OREAEO R 72 574l &2 3 A 720

K77 XE ¥ OEx “ 88 SNOM IZ X > THIM L7 Ro—#l2 1 (a) & (b) 1IZR7T, K1 ()
& (d) & KT T XE O E A RZESREMFIE (FDTD) HICL-> TRHELAFHRTH 5. T2,
1 (a) & (¢) 1X200%x200 um? DFEHGFERE, (b) & (d) (30E 34 pm. £ X 30 pm O FHIKERE & D
HRETHD ., RO L7282 R L Twbh, SUEPHUEE & SUIREE 0Kl 75 X € ¥ OI=Hko
BUIAS R 2 3 5 & $UPAEE TIEERm 77 X €~

AR 1A B 1R PRI IS A o TIEM L TV, 2 N

SR L. SRS T, K77 XE ¥ ORI 3 3>
BEATRE ATV, 200, s, ®r 5 -
BHETE LR, 79 XE v OEREHASEL BoTwd ol o

CENGd;olze T MIBLOMNE TR T T XE ¥

—
1)

d
BIS L. EOERT T XE Y WL Tk L7720 Th ﬁ ;
Bo TNOHORRIE, FHIRE R -BHLTBY, £ LR 5
75 A% > OEMOEMEI L7 F2 5o ﬂ 3
B30 ]| 3
[1] R. Fujimoto, A. Kaneta, K. Okamoto, M. Funato, and :: Exchistion:position
Y. Kawakami, Appl. Surf Sci. 258, 7372 (2012) . X1 (a) SREHRBEE (b) MMFRBED

[2] A. Kaneta, R. Fujimoto, T. Hashimoto, K. Nishimura, igéfﬁ‘x: y(gﬁ*ﬁiﬂigi;“ L —Cf ;2'?;0 _(CZ),
. . R & SRMEBET X
lg/éé;(‘;;ng(()),l;;nd Y. Kawakami, Rev. Sci. Instrum. 83, I OEEE FDTD A LV SHE L AR,
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(884 DINT—F N4 XM & BHEL T BIEA Y 7 LFEFOHZ]

BAOFHICBIAEIANF -2 ERT S Lidbbhiges - HifrEofidacd ., EHZEH-
BRI B R EEIEICH WO N L BT - 287 — 75 ZADF% - #LIE R E L fErFE o T
Who WEZOSME Y — F LTS PEAMEHE SiC Ty SiC &2 HW72/87 — 734 25 H T kB
RIT7IVICERIN, BT ANVF—Z2FH 2 Lobe b, ZOREEOFEFEIZOLN > TWwob,
F/o, WHE217kV L EbDTREV pin ¥4+ — FHfEshTws ¥, 9 —2FELIh T b
B FIA GaN Th %o GaN IZFEMOMETSIC DL HICKBHRZHT L) 7N, R AMET
HHN, BEPHEIERLIKEROBENHEZE) ST —E V2= VITHVWLNRTWS W, —J, ifERF
YIRS O W TR RE E HIET BN T A Y Y FERIHOW TN, ZOMERETTbhTwb 9,

B LVEERT N ZOH#ERIE, B LWCPREEMEOREICH ) L 2AHKRE WV, ToBNThbIb
ST —FNA ZAD 20D 4 OS8R E LT, b)) 7 4 (Gax03) 1C¥EH L72if2E% o
TWbo 3K DKM P8R O AR 2R3 0 Gaz03 13 SiC R GaN [ZHART/NY ¥y v 795K
EWZ EDOHMBHIEERDNEG % b $72Ga03 DR ELFEHE LT, 47 74 THEROBEBRITHW
SNEDLFAROBERMBEIC L D IERIERTE DL L V) SABRITFTON S, PEAETINA 2BV THER
=RBETH), WEORKMBE L TN AMERIEAT L CTHERORB IR L Lo 72k H 5 SiC %R
GaN kW, GaO3 lZIZEW DB AT L2 e W BEAEH 5, ZoOMIZIHEH L. bivbiu, (#)
AT BEFT. (BR) 6. TWHHGBERIFERNE. R TR & oL ZRMAGIC L . 20112013 4E
\ZhH7:0) NEDO 208 % 21T, Gas03 # W72/ —F L 200 ZHOMITH 72—
THIZEZR AT > T\ b THUTIFMICHID 22\ H AR DN D 2078 T, BBHEAMEEICER S D
2HH T, HROMAFM & LTHREZ Y — F L, RIS NN 222 N 2 % Bk 7%
L7z2WEioTWBEZ ETH D,

1) ZZEBERE BR) : 7LV AV V=2 201142 H 16 H, 201249 H 27 H .

2) FEFHL SR 82, 227 (2013) .

3) H. Niwa, J. Suda, and T. Kimoto: Appl. Phys. Express 5 (2012) 064001.

4)  (BR) ZNERK: 7L AV Y —Z 2012410 H 31 H .

5) FEHE—: ILHWE 82,299 (2013) .

6) M. Higashiwaki et al: Appl. Phys. Lett. 100, 013504 (2012) ; K. Sasaki et al: Appl. Phys. Express 5,
035502 (2012) .

7) K. Kaneko, H. Kawanowa, H. Ito, and S. Fujita: Jpn. J. Appl. Phys. .51, 020201 (2012) .

1 BREFEFEMHOERHE

Si GaAs 4H-SiC GaN Diamond R-Ga,04
NURF T (eV) 1.1 14 3.3 3.4 5.5 4.8-4.9
BEFBHE (cm?Vs) 1,400 8,000 1,000 1,200 2,200 300 (H#£7E)
HBRWIEESR (MV/cm) 0.3 0.4 25 3.3 10 8(HERE)
LLEFEEE 11.8 12.9 9.7 9.0 5.5 10
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[BENER U ZXREERBAFEICED C FHRBREE]

Web FICIEBKBZEDRERPHFAELTBY., BiER, ARDORERRED DMK YV v %
HERIZH>TwET, Ll S0 b 2%, BHREOZDI1, BfFOREFEL YV VICidkE %
MEEH Y ET, 722X A= b7+ Y OBMYINZF CHEE] 2572012, MR T VI
[A—=F74 Y BUWYN <] EWIH 72V ANTHILEEZT T, MRV I VI, ThbHo
F—T—FPEINER=VDYATLE2ELIET, Z2IZBVWT, HERIE[ATFONYy T —%E
FHEE212E ] LwIHIXEEER=VIE, [Ax—=1 7+ V] [Bitgn] [Fi<] Lwvwy)F—7—
FROEDDEFEFNTVARWZDITREREBICHN VW E V) BRRRNLOMEZRH ) T3, /2. [A
X—= M7+ VOBMWHEGOHEN CHE] CHTIR=IVBINEDF—T—FEHATVSLDIC
MFAERICHNTLE ) LV ) RFRY OMEIDH ) T3,

AWRETIE. CNOOMELFIT 572012, KB SR HEER & A L -SRI
KDL BRRB IO R EEDTVET, S ZICBIFA2EEMHREIT. ADBD>TWE LD W
AT, 0 EDIZIZRD & D HEIHRE - AOMHRTY,

e AX—F7Fr = AXK

e NyF1— = Ei

o Bihbihz [ = Bihzr BHbH3¢5

L) —ODSHEHMH#E LT, RKDEIBRIL—LEIEZNLA#BEFELTVET, 7L —2 ¢
. [FESVOEZTMAE L) Lz] 2R TABEBEBEZHENLDOTT,

o (HEEE, K, IAH{ET U, 1 E B

o B, HZAIVT -} TIEM, Ny T =, B YUINS

COXEI BT L —2ICEDE, LD S [Fid A= 75 Y OBMYNE i<l T A~ —
N7 4 OB YINE| OXD HBEFHEELERTL2IENTELEIHIICLDVET, THOF
FEAIRRIE. Web 2 HINE L 72 100 BB OB KB LR T F A M7= 525, BT CPUDRA—/—1
V2= =AML TEELTVET, SNICE>TVRAWSEHRZ I NN—FT A E R T3,

FalE, 261, TS OFFEAGES X OB FEER SO O IEHE 2 TSUBAKI Z % L Tw»
9, TSUBAKIIZ, 72V E LTHRXEZANTAHILIZE ST, F—7— NIZEDSBfFORET
YUV ED S IEMEGRERE R LTI L TE LI LT, TSUBAKI oFIHEI L LT, AK¥%D
HHRDOAT A FRMEZ AL TWAEHEKFEF—T v a—2A v 27 (51K OCW: http://ocw.kyoto-u.
acjp/) OMEL I e LTELRLTVET (K1),

TSUBAKI iZ, HADOMEL TV E L TOALLT, &
FTEEH Web—UC20HICHARLZ EBURETT, 72
& ZAE MOZATBOE NG OB E e O TE T ¥ A 7 A
WISDOM (http://wisdom-nict.jp/) OWFELL I L LT
fibhCTwEF, WISDOM (&, [JEIEE] ° [7 00—
il o X RBEEWmAAD S MBI LT, EHROBEH.
S8 DRER. B BEBRAZES T ST MEDL O
BTN D Z ENTEDL Y AT L TY,

P LW T EIIAMICE 5 TREWANITSETY, £
T2, AR =N T4 YEFULICERA VY —T 2 — ADE
HICERL2o2H ), HIRLTHRET LA Z TwET,
KREFFRE T, 55D, X0 IEM» DTk R Lo
WFFERIZEICHL D #LA TV L FRETT,

X 1RKOCWICHITS
TSUBAKI IZ & 5 #5461
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[JIV—TTFE YT« %ERAL 7= Massive MIMO D%

¥k (3G HSDPA . LTE) R#E# LAN (IEEE 802.11n. 802.1lac) Ti. JEAMEEA M=%
k3% MIMO ZEEENEFLINTHE S, HLHEMICHUEERZFHTL201E1 202 —
WMARDATHB720Y Y 7 Va—F MIMO EFENTEY, LTE, 802.11n (235 LT 20MHz HiisiE
B2 1AMY—2 (FUHERONHR 1R/ &K 75Mbps OIRENIEE 2> TwE 9, LTET
X2 A M) =2 (FURERCHERE 2%38) 2%25 80211n Tl 3 A MY — A Bk E TH—HKICE
LLo22H0) ET,

MIMO £ EAZRICHHATE S A M) — A BUIMEMERBIEKFE L TBY, L DA M) — A %2K)% X
CHIHT % 72 DITIHMBEWIE DL FRIEDLZE TS, FEB M LAN 80211n OFITH, 2 A M) =LA FT
WEBBLRFHTRETT AN 3 A MY — AW RELR SR EZHWTH X MY — 2B X A a2k 3L
LRI BRI T A2 EPMERBRTE T3, FRICRIRELICAHTE LA M) — 2 8E2IKRK LI
WEAHRE 2 L3512, BT 7 FHFREENSEL LT v 7 FRMHBEEREZ - TT ~
T A ZRICHEEL CRE ST A 2 EDRIENTT, LAL, IO TIEIWEN YA A2 AKLTLE
I 720, MRS TRBENTEID ) A

D), RN SLATN) — LR RELDD, BT VT F RO R B R R INE T
5V F 21— MIMO DSBEACHIZE ST T §, < IVF2—H MIMO T o KM T334
ZHBIT 5720 BNTT) a—F 1 Y TbnE S, TOT ) a—F 4 ¥ IR
WA EHDETIT ) LD D 5 7O O ZALIZES <. #ERTmRKOBEHEIRE CHIRSNTLEH
HESDH D F T,

B X B EL S 2 — T H 25 SR LI F0R%E7 v 7+ (ZEESR) 7
HATE IR ZUBIC L) COTHEZRRNICF Y VLV TETT, T—FPEELTVWLERE - N
AW TIEA HHEEE X H N b D O L —HF O ALIE IR IR & 22 0 % < #Erm KNI 38 L7z
B TEEd, TOZEEZFMALT, S1—VFommRMalioZ e Lz BfREERx, 7
W—TELTHHTSZ LI L > TH—BEERMNISEERZTORMT LA 7 ¥ 7 F 2R3 USmREER IS
RRESFFEA I B3 A0k 0 F 3 AEOEER IR IIBRBOMERA v ¥ 72— A %2 5 2 0% <,
IS EMH L CHER AR O D BREEL LB TELTLL ). AFETIR. ZV—FEEY T4
ZIH L7z~ v F 12— MIMO EBIANOIEMBEEEE LT, BEICHBEEAD 4x6 <V F1—% MIMO &
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EBVATLIFEE XKHRELEBEOERSEF (IFFHARE)
http://www-lab13.kuee.kyoto-u.ac.jp/
[Z28L-FTLTT7 - /A XHEBRIROELICRIFTEEOTM]

LA 2 2 L2 2 BTN A Th L EMMIEEIL. ZRBEWZERIES I X0 b, KB
1t EERALYRONTEE Lz LA L, TN, ZADEDF 2 27—k 0. BHLIcrE ) &5
OWBRADHEAENL L T E§o 7 — MBI RA < F CHEBAL S, BIfEICHE D BRI
HOLBD»EANI 2> TVWE T, BHRRETIE, FHFLXRXVORES EFEE L THLRECHEL ) 24
REEIEE O FEBUZIANT Ty Ml 754 RICHTET 2 ARE W 2 FREIE 5 2 2 R -0 L L. BEEOKT
HEDOYWHM T + —V bR EIRT ZEEHEAMICIDHATHE S, 22 TE. MY TR REDRRH
WEEBHZTERITIVFL - - FLTF7 - 74X (RIN) OFEZFML-EREZHIL T,

RTN &ix. b UV RS EZBHTLX X TH, 77— MEALBEICHAET HET LNV OREEXRKG (b
Sy THAL) ICHRE IR ESNRZDICHEBI LT, 5 Y Y RY EHRNLEBRABERICES T L
BTT MBEMAEBETRLE, TV IRIDOLEWEBEDSRER & & b ICHERNICET T 2815 &
Rz ehTc&xTEd, MALICX Y F X RAVHAZTENL F ¥ ) 7OEIWMA L. RTN ORZDHHAE(L
LCEF L7 MMlaZTFAREEICERSNSL CMOSA A=Y r¥, 7992 2E1), SRAM
TIFICEAN ZMEE o T E T —h, T4 V¥ ViR cid, KELFHEo b5 v V279l
bbbl ebdHD, RINDREBIZOWTHEIMEI SN dH ) FEATL, L L, £l
M VWERELECHEI 25510, LEWVEBLEODT 2L LEHIKE 2 BEEHICHD) 3, &
%, WHBZ AN F—NDOBRVEGR L), BEELEO—FOFILsEGb D L b, 4Hl,
FEBIZT AN F v TEREMEL T, RTN OREZFHM L F L7z,

F4 Uy VAR AT AR E LT, 4 Y N—=F TR L) v 7 RIRREB 2R L F L. BIRE
BEORO E2BINT 22 LT, BIERMOES T2FHI L 3, 40 nm OEE 7T X2 HNT 1 F v
7Rt & RFEE O V7 RIRAEE ZREN 840 BT OB L Lo D NT YV F TR
L7z 7Bt v 75k %E 075 V TEMES R 25, 10% L EONEET 1% %82 2 B0 72 5 5k
ZEEZBIMLE L7z ZO—BIZM 1ITRLE 9. Wiz 2HEE A LT3, BEEEERORK
i (AF) ZRAFEIREEE (Fmax) TIEBLL. 840 HOEEKICOWTEBEORBEE Mz L -7z
bOAK2 T, TORICIE, BER T YIRS TEORL LHEBEOMBRLRLTWE T, mdiEHD
BImc kb, BESES XOEBIRPLET, T PV IRITHEEZRELTHI LT, TR
RKELWATHZ LD T3, —F, BEBRBEEZ T2 LELEREIMRLTT. BIFREE 065 V
Tld. K 104 % OBFBMIES K2BHIL £ Lz KEEEEICB VT, RTN 2555 2 228 % T3k
WD LHLMERLE Lo 5% RTN OB A Z R L -%EHES OIS IZH) A E 7,
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VAT LIEHRREE ERIXSET GAHMRE)
http://www.bme.sys.i.kyoto-u.ac.jp/
[ETEHS I 2L —2 3 U IC KB ERFEYERNEZROEHNT]

HER L ODEIRBICAEIRY D 5o REIPRATEET 5 & LIROIGHE & ILROIET 2 ) X 2h%bh, I
Wa sk ) BRI EDE L, REOYAIIIEICES . EFORITERIC X o TRERAE
AT BEANFRUAERIIKREZMEE 2 -TBY), ARLDBEZEERTHLNEHT LLF—
PR BREZFRTHEVIFEEHOBRNYE S LT ENHLN L 2D, R IRIZE S 200 h 5, 3
R FEAENRO FE 2RI, S 52500 2 BE L T 208 % 5 2. RN & B
(EAD) RBESEB/ M (DAD) EIHEN 2 OO RE 2 BELANES 2L L2 2L TH L. LM
faDFH 2 BAMIEE A FA T H2BRIIEHTH ). RZTHITEEH STV R, T2, EHOFH
VERNC & BAAEENRIZEEA PG X D L FRAET 2D Tldn ., BHoOKGRPPAOBENELE D 5
WIFEFLIRFE OIS U CRAMREDIZIT 50 L Lo, EBROMIERHREE H W2 EBRIC X - ThEx
2R % SRR 2 L I3 CH 5o 2Ty UHFREZETIE. AEIROEIKTH 2 OAHITE o5&
HWERAEHICOWT, GHEEY I 2L —Ya VEHOTREX I A LR 8ESE 2 e T 5HI%E%
fToTWwb,

DI O BERe - 1GE) 2 SEIC BT R BT TV & LC, BKEFBAEMEHECHE SN
Kyoto ET V2% 5. Kyoto ETIVITHMIAIEEI Z KT 54 4 v F ¥ ANV ZII LD E Lz FEELEREE
FIZOWT, K4 EZHTFERIIEDSCTEVERG HTERNE LTESMEL, eh b2 mEd 52 & THl
Ao % FHH T 5. T2, MIEEBRERICEOWTED SN0 TEEISHIDT 24 R8T 2 =%
PEINTBY, INSDNT A= 2 ZLE3E 52 LT, EAD. DAD % &0 BEELIGE) %2 H3
BETH D, F I TAIFETIZ. Kyoto EF V% H TR B IHEN R 2 HAFHEMALIRICD
WCIRIT 24T 5 72,0

IEHIREED Kyoto BT MK L CL 3 AI G- OB A LS 5 L ) /8T A= 5 2 B35 L L HIT,
TN R BRI ICBIR T 2 D8 T X — & Z FRFICEL S &, MM 32— a3 v 2179 2
2L 5T, Kyoto EFVIZBWT DAD 2354 2 5T 2 ME 217 o 700 BEHBHVEL S £
TOREMRREEZ: E 2R E U TABIREAE OG22 b L, EBEOREELIGE 2 ET 550
EfEBREEDHE R T ke F 7oy FEMINBIEERCTIEME T E 2 WAIGEWH OWREZL: 12OV T
AT 32— a Y TRIUGWETH ). FEOEFHIRICE - 2H R E 70t X ITH T 28T b
fTo72L 25, DAD OFAEIIDOWTIE, BEDA U LR OFIEIRBICB T ANV T A4 F &~
BEIMO CHELRFECTH L EOMAIMEONT ZOXI BRI I2b—Ta /2L, EMcE
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IXNNX—HESREFHEE IXILX—EHESH (THHARE)
http://hydro.energy.kyoto-u.ac.jp/
[EFHREET 7> MEFEEZEANDIRAE R OEA

WS E— T NREI ORI, BAPETIILZORFNEET T~ MH3MEIELTEB ). FFI21970
ERICEZRENTHRE ST~ MNOEHHED? ST TIZ30ELER S TWAE D, ZOMRK - BEF L%
FHENRTWE, FETFNWRETT v b ORKOBIZIE, BETEREEWZROHED 2 L h o Hokiestts
VEEREO N L2 FICERTLIULENH L, L, BT HEET T ¥ MOZERORREE RS H
UK b % < ROBSIZIIRRER R L 25 T8 555, MEEAR—ZADIEREIHEL V. 20720,
AR TR CHA T 2 B8R0 T ¥ % 3DCAD &RAEIFEK (Virtual Reality; VR) ZH W23 A7 4
WX Y EHlT A2 M SN TV BA, G-l % 3DCAD 57— ¥ 13 FEE O BRI & R 2 R
L TWARWEADNS Wz, IEREZ Gl 258 Lo

ZFIT ARETRL—HFL YV T7 74 v F ez 3RITIBIREHI B X U955 B 92 &3 i
(Augmented Reality; AR) ZFIH L 72RO TS 2B $2 S AT A 2% Lz, 2L D,
IRANEERTI T BB I BUIRZ IE LS L L 22 EF VT T2 3 © &, BmiEini B Eom§Ic fEE %k
IREIUREND 720, RIOBEB RIS R b METDH VAT LRERLIRT L2000
VT ATACEOEREND, 1 DIMEERBEOBREZFHIIL, EEREB LORBORRETVE
P ATLTHD, ) 12EFF 7Ly PPCEF XY AZMNZMICHEE L, 7 AT THIE LM
RPN, A L2BBOBIREF VA EEFRTH I LT, BEBORE - ERSNLHT2E8EBT 52
ENTELIVATALATH D, MFEREB IOEREBEOEFVOMMIEZEE TS 2 LI ) T4
AT %

X512, BB LAY AT 2 OEEBS CORNEDB X 0252 5§ 5 720, BUERAEEDTT D
NTW5E [SIFA] BT HDRBEROMARIEEHLESICTHEHALTD o7 FHliFEICIEe 22— X
TAvZHEEHO, TUyr—bBIXOA Y 2—ICXDFH L7z, ZOfER, BBORREFTVEHR
WCHEEFIRT LI EICED, RE - B EEORM T 2SEEICHRE LT wa b, BXU, GE - i
PAEET I 2L =2 a VITHWRETIVE LT, EBROMKMEERLZMET5 I LX) RET NV
ZHWDZEDVEMTH LI LD Grolze T2, BRBEHROETNVEHKROA TV 27 FOEEIC
HHETBHIT A HEREBNTHECTH L L300 o2h —H Ty firvEERREH LIS W
Clibhol, HHIZ. TO XD RILRHEEREAM 2 EEICH T 2 720 OIBHM O S 5% %Y
HEDTWVE T2V,

ETY T Y TR T A ﬁ EERITY T AT A \

RRERio :
BEREFIL -,
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IRTCREARET M .
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1. IRREBRREFIA L A EFNRET 5 MRHERELED X7 4
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IXIVE—MHEEE IXIVX—cHAERESET (EHHARE)
http://www.device.energy.kyoto-u.ac.jp/
[E6HBEEZERAL e RBTERMORE]

BIGERITEHIT 2 2 L CRARMISY e L 22 WM T, CoMEEZMH) Z&I2XoT,
SR CRE GRS ET 5 2 EDSIRRIC & 0 BRI R 3 (MRD) , B AL IS E (NMR),
RFMHERR V=T E—F ==L EOA ZEGIMED SN TWE T,

BIREARORTH, FFICEIBRER E TIN5 1 FEOMEHT &2 TH AT HE TLAl 2 AR E 3 1S
T CTHHAT 2720 TEXIEI LU OIREII L 20T, ZOEMBIEERE Hv7-EHR GBIZEHM)
ZEAETEUL, ERIHH IR MNP ) T EL 72020 &SI N TV B LAREE IO L
THBIERM OBHADBILDSH T EDHEFEREINTET, T2, RO ISR L ERE %
R Ly T D OREICHEEIERE % =i (R85 TRESE L 72 BRI XM IS AAATL E R
X, MR EOETOZAINF -2 ENB )TN TEL LS RHAELH Y T3 (GENESIS #HiM :
Global Energy Network Equipped with Solar cells and International Superconductor grids [1] ) o

A I RHIN LB & BBl 2 G5 5 2 & Ty 2l T LS AR RE L TAI s 72 46 il 5 A7 i E Bl o B 76
ZiT-oTETBY., BIREEEROMH TN A km ORI > THAEHO X 512 (3 kS SECI)
i 2 A HHEMOBFITEI LT F 370 BARMITIZELE & MBI X - T 38k Bl S &7 — 7 %
ERLL, ZOREINY 77 BZBBIY Y 3 v VEE S, REBISEEBEEAR (YBaCusO7) @
AR T Y F 2 v VR S € SRS ORISR LE L (K1), Z O
ZWARSRITHITTHHA (7T7K) L7z 2A, Wik 1 mm® 4729 200A L EOER 2 5Pt e T
THELIEDRMRATETVET, B, XL oEMRE2E LT, EHLICI) HATHE T,

F72 20X AEEE LB X S IRE RIS BiA T AV F— 7N ZDkRER] R
AL 2 2R Z O T E 3, BUE, KEMSLEERER . BEFELZ S~ b
ZEH T,

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

a,Cu,0, = R EEE

CeO,

ZrO,
YBa,Cu;0,
EmB{EEE
CeO,

(0710 %
v ongeis o NEO

Ni

X1 FE#E L -ESREEEEMOBIE. BEOBBRIS JUCHMAOZAREFERFETE
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IRIF—MEEREE 7O IRIVT—25FF
http://www.pe.energy.kyoto-u.ac.jp/
[ A KRS A RBEEREM OB TRHERE ]

1. L ®IC
BUAE, BHEHAREER JST-ALCA 7y 7 M & LT, %ﬁ
KREWH T RV F— 4z77%bétt&¢miéﬂﬁ LRSI

MEB LI R EREED TV D, AIf5E \mwﬁfwmﬁkL
TORMEIER2 S X% — b L, %ﬁﬁ%ﬁ%ﬁ@ﬂé“@@ﬁa%@

GHY AT LD%EH BXO, $HY A7 2 EFZEWNE. X512,
AR SR C O it B A P SRR B & B RS IS w PR

K OMGEE T VS E ZOFEFRE T TEHTFICANRTW S, 40
. AKECTEHEHL 7B RSB O T CosFtileRnzs By
& L 7o iBRse i % A E L 2O CTE 2 AT 5.

2. BAEKFRSNBEEMFEHRESE
BV B L 72 K 35 v J R SRR M SR B O G & 24
Bz Rd o WAKFEEBM L. NEH 310mm TR 611 OWMAKE
I TE S, by 775 v VICid, 500A OEGE AN T-% 3 W1
ﬂﬁto:®£%@®T%K\ﬂ%@%%%$§%%tb HLZES
AT LFEIGEEES Ay PeRE L, MEEY Ay M h
1%Af¢b@%mkﬂ%m¢<§éuﬁb%§k%mmmf\
COEMOMORFEMMET A M r v a kb, 14K 55 31K
DOIMEFHMTH 77 —VEEZRETEL L)L TS, LD
IH~ 27 4% v b OREFESIC X 52090 750 - IR~ D#
ERETL, BMEY -V R EEFER L7z, Thbid JAXA o
7vbﬁ%%uﬂﬁén POVT AR, BIRRCE. FRHE, £
—EFTRTHLAN ZH O E B IEIETITZ A2 L)L, &
§L+ﬁ%%LT%wLTwéo

—
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(BHHEE)

Table 1 Specification of
Cryostats and magnet

Liquid Hydrogen Cryostat
Inner diameter 309.5 mm
Height (bottom to top
flange) 2218 mm
Volumetric capacity 61 L max
Withstand Pressure 2.0 MPa
Liquid Helium Cryostat
Inner diameter 350 mm
Outer diameter 630 mm
Height (bottom to
top flange) 1625 mm
Volumetric capacity 175 L max

Superconducting Magnet

Material NbTi
Inductance 112.36 H
Rated current 175A
Max. magnetic field 7T

l Kﬁ*%%ﬂﬁ%éﬁﬂ
HHHBREENTE
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IRV —RELTBRARE KEeR7TIXAYHRSEF EFHREE)
http://www.center.iae.kyoto-u.ac.jp/sanok/index.htmi
(ANYFA O JICHETIPEAFE—RNTOICRF MERICKZ2E5RAT F > OfFR]

KRG E 2 HIgTRIEM CiAD RO 7 7 A< Wi5eiXERE# )11 & %5 ITER ZHub & L CTKE T
BLTWET, EAR, ZHAKRICIGEMELZZ L WA, SICX s TERENS a KTFORL
ADIIEELRRETT . FEBRES O A TH UADBEY 2 TR T 2 Hpli e ) 7V REEE B T e
ZEHIRD ) v TIWVARRDFIET 5720, THERET 2WHRMVE2EZE X508 P H Y T3, T4 LVF—
BT ONY & bu v JEETIE, COERZERT 2@HRMNEEELEREZEDTVET,
ZIZTIE, BRSO b Na A FVEMOESEY v IV ONVERR) RELS S EOEEAS +
YHURADIZOWT, 44y H A 7u ba YRR ICRF) I#k % Hv TEBIICI KR IZS
WTHIALE T,

TIARIIVEA P OBKELELEHA P OBEKEORET T A HWTEY, ICRF AdHIO
A F ViEIZ 02keVIEE T, CDE) R 2FA F > DT 5 A< ICRF %179 & F VA +
YCZANF—DPPRINEIND 720, WA A VARG AR T LI ENTET T, TTIAYHOL F ¥
R T L OMBRETINC L > TT I AN ENLDT, TNEORFE2MITTIUET I X
SHPDAF VIOV THRLIENTEE T, AN A b v ] TIIKE, BEARELZRFEICEHNTS 2 &
AT E LA T AV F — W EDSRE SN TE D M4 RIS LT FHITHR
MEEREZ D ET =T AMROKFFH, BELFNOGMGEZBNTLIE08TEET, FORIZE
KFEDH A Z7ua tu g E 7 AP L72&M T, Ny ERREEZ T, DRA v Rk s
DIFNF—ANRY PVELEZRLZDD T, 2 TIIAFEMAZEE L CHEREAZZALIETVET,
COMBGETIRICRF ICE AMBAT AL F— 13T & A EBKFEA F VIS, I S ik A
FrEOr—u HBICE ) EHKEA S VVEFAMASNE T, K (a) 3NNV ERAFE YA T,
ERMICEEA A+ Y BE L EREIN T390 0 £, /o, BEAICL>TZAVF AT b
WIKELSBIELES, TR COLENV IO F VREDROEL A D50 Lz K (b)
RNV EAZADEAETIANF - AT PO X (a) OBAEIVET, BEMICELZEL /D
SVEVIHIFERTLZZ, K (o) BENYERZOEETREMEA + VERD RS D% 7NV 7 gk
DVTHIRNTHLIENGNY F L7z Thonb, HURADBERGDO—2TH D/ ¥R ZDH]
WIZE->T, WA 4 Y OAERK - B UADIET 22 EDEBRIICHOL2ICHR D F L, 4HBIZEH
WCHEBTHRON0A, LX) RYHBHECHONI2ZHLR I T2720ICEy T A VY I 2
L—2arzd LIz #05T7ETY,

,,,,,,, e e e e e 10"

10"

5:1 config. | [Hlon 6=0° STD config. | Hlon ¢=0° 5.3 config. | [Hlon 6=0"
i ® 6=2 & ® 6=2 Y @ 6=2
o't o 0=04 10" '5. ® 0=0"f 10"k @ 6=05
%.' e o=2 » e < e 6=2
. a% 8=4" = 0=4" x - 6=4"
3 ke ® o6 | 3° a T @ o=6f 3°F ﬁ | @ e=6
O TS s . sty
;u-f'lo"_— ﬁ*i!:_.g ;u-iﬂo B 3 Sl -.".'Q - E
T (a) 2+ (b) #.: ()
10 e . I 1 *f * 10 - f i ¥ T ] | t 1 £
|+ g S SR Y I U IR S A M T W W 10" I =l 1 10" | | |
? ° Energy(keV) “’ E ® Energy(keV) 2 ° Energy(keV) =

M1 EBRTEOSAEIBAACDIIILEF—ZINY MVOEBER (0) T 3%, (a)ldE/N>
ExZX. b)) FFNCEZRZ, (©) IMENCERRICHT 2 EERER,

29



No.30

S EFEEZHREMRER AKBEEIEZHSE (EHWRE)
http://www.rish.kyoto-u.ac.jp/labs/tsuda_lab
[Z4 5 —TRZDAKYEDBETHEE ]

KEHICFET 2 ANAREB X CHRERO 7 2REB L R T ROWE X, KRS ZET58B0
HBRLERLBoT0ET, FlZIE. KATOEELESTH B KRBT, BRKBARERKEWEDE
B2 8 U< JBEEHRERECEBICHF S TARFE LTHLONTWE T, FRkETIE. FE»S
OBBFE D R TIRWE (7 a V) OMAN, WO REREHZED T L, = 7aY
Vi, RAESLRMIANOILEBEZ R THERLHAAD) A2 2 @b b e, b FOMEEICH BEZ R
FTIEPBRINTVET, BETRORRAII ZHEFEL T {720I2iE, RROEZ RO 51550
DEREZFFANCIERE L, RN ZEFHZIELS PHTLZ EFEEL 2 ) 9, BERISHIL SN
KEWE L. ACFEVEIRZ 2L SR RA 5, X ) 22091258 H#iBH 2 R & ik - i S hhcn & £97
ZFD720, KAEDOEBENEZ FBUCHRT 5 7201213, ZHICHFSTL2HEBORLDES L. Wk - 3k
BT 2 AR ER ORI 5 A OB LEE ) £3,

RO KA AT ZE TS 25 MU BT (BEEIE) 123, KRRV —F =R V4V v TRk &,
FROGGEFRZBNT 2R MAREL T FE T, ZOFmEZE2 L. AFZEHETIZ. MU BT %
Pri L LT, KRG ORZEMESOILRZHNE L2445 —DMEE2ToTE&E L. T4 5 =13,
L—H—2 VL= —FETHY ., LeWEOMEIERIE) BEHE 2 by 528 T, 5 —
HIDOKREGIERRREZOWEE G 25 ENTE T T, LDV —7TlE, AL HEDED
WENPZED S R WEHELE . AFHRISH L THEDEOHEEL Y 7 M 2 IR 2. 2 h 2
TEIAY—MELT, Z7a V), KER JUmOEETT 7 7 A VBINCHHLTEE L2, 4
FTIC 10 km DL EomligE s TR EEHECRHITE 2 KM v 27 A%, BAMBIIHIC
WEZ B 7 NID Y AT Lk L, BIIGEICAEDRIERO T4 =D s hTwEd, P24
I, BIHE A2 EAT S 2 LTI 7 1 VIV L IRFER D SR W 546 % FREICFHI$ 5. EAikae
ERML7=9 45— L E Lz, EERT A ¥ —1d. HERO—F 1D HROE T I3 HLF 238
Lo 7z, WEMEDO KB K OIRL - ks fE R, R OWGRICBIE Lz 7 v VIV ERIREO 22 /MY
AR L. BT R KA R OIS Bl E s LEd,
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S FERERERMRER EFEFFHERER?ET (KHHRE)
http://www.rish.kyoto-u.ac.jp/space/omura-lab/
MERRK T2 XV EENC K MBS BEEFETFOE v FAREL

iﬂlﬂ‘{%ﬂ‘lb @U?ﬁ%&ﬂ (“jj-j\/\"—]) L: Li\ 30 March 2002 CLUSTER 4
Bk 579 A WHAAEAEL T oo M1 7 ) 52 Z ol
I A5 — W X o TBU S 7z 8 Hz o8 % -2 f%ﬁl
TIAXEHTHLEMA A A s bay o £ qu

r 0.001
[Pickett et al., GRL, 2010]

(EMIC) D5 A F3I v 7 AXRZ bVTH 5[]
B — 5 T b o 72 WA & F 72\ B K S
L ERAT 2 MVERKE AR, % =
EMIC hY A= FZ3Iv¥ay ATV, C ; ——
D X9 7R TR 13 PR P LB I T ;
¥ keV ~$ 10keV O T AV F—Fa b vk . “ e S
DA 7EbE RIS oTCEREND, R gy pie pyH-FTIyY 3y (Cluster HERR)
DIFFRIZB TR, B A 7 8a ~a v EEBD.

TO¥KKHzZ IZBWTHMBEOBEBRLZ#HZ2RT AL VAT —FE—FOI—F ARHIMEH EINEZ L OB
WRAEFHREIT AT O T VB2, &2 TRAT AIEEHEO EMIC M) F—FX3Iv ¥ a Vid@EofmE
B CHEH SN TBLTEUBNIE D v, A ORIV — T Tk, I — 5 ARG O % 420
LT, EMIC YA —=FZ3Iv¥a Y BEOERBHEGOME 2] LiFR I 2L -3 v 3] 2R
WZHEERFTEITL, SN TV D X ) B EA A I I v v a VORERX I = A L2 ERINIZ
R4 5 2 EAIKII L7ze AW O 2 —F A RS AHEHRRST O MeV O T 4V ¥ — 2 Fo st im iy &1
EHEBELTWEZ D0 D> TETWED, ZOMMmNETIZ. EMIC#HERES A 70 bo v It
LT B2 IR THICIEDBRIZRT Vv VIZ Ty TENRTHEBICHROBVWE y 7/ (a) B
BLEZT5 LD hoTE A TabbMEREN ICHR SN mN BT EIRIRE LY Y
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CEBHL IR 72,

B H B C (hf #h) 8 [ANUFrO>JICHETFS 0-X-BE—KE#%EHL /- EBW D
LA L= 2F]

ANYF IRV ]TTIARIEBIT L O-X-BE— FEHRENLIZE T NN— T2y A4 L WDOMEEN %
1o7z0 O-XZEWMT NI ) ALZBAL, BIWFRBOMK, L OE#EAGHA O HBIIERZ TV, Fol
A AT 1B TOEFIN— V¥ 25 4 Y ED MBI GO TN 247> 720 Z DRGSR B
DAY F by ] o ECH IMEAEEZH VT, O-X-BEMWENLIZEF/NN—Y 284 VIINEH T hE
ThHhHT EwR LT,

b B & z (P& (h) B [MHDF#HZERL/ASDCTIAVYND—RTEMEY IaL—Y 3]

TR, MESMAOH RS 2 REEE2 Y I 20 —3Y 3 452 & TLHD %1 ® Super Dense
Core (SDC) 77 A~ Okl % T L7zo T OHEH, SDC 77 A EBZ E2IIIHHTE 2h o
725, NFRE BEBERE D TR ZE RN B 4 % JE B s O BL il 16 & OB C oy g ok o 28 o N ) v
REBET 7 A< ORI ST,

IRIEF—REZEHARH IxF—CAREER
B AT RAER (LHHR) [HREBEFALL B-FeSic F/ BRNDIEHM & RAHH

Bk e LCTHERH SN TW5b f-FeSis DFEFLD 72 DI FERIEDH BB UETH b, 4 F ¥
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Y — A EETIER L 72308HT 400 ~ 500C i 7 = — v & 800C D% 7T = — V&2 MaE Tiid 2 & T
y -FeSiz = ff-FeSia ~NOMER 2l Z X8, FEOLMEZHERD 36 1210 LS5 2 LI L7z,

A 1 (BFH%IF) [Study on power system characteristics of DFIG wind generator
connected with superconducting magnetic energy storage system (8
BEIT XX -HEBEB+HR L A—EREFERNEERORGIS Y
(ZB8 9 BH%) |
CHEAGEFRERERE H B ERO R R EICE LT Mo E Y I 2L —
Ta VIS X D RATERE L Ze HRIC, BEE T AV F - E 2 O L. BN AR E 4T FT R/
HPEWOARELR AN RBROBREZ S L 2R L, LDELREERREL E2HRE L.

B iR | E (BHHIEE) [Cooling Property Improvement of Superconducting Wire with Cooling
Fins in Liquid Nitrogen (RAZERSHBEERMDEH 7 1 I12& 3
AHFHEORE) |
M E R A 7 & MEEOMERE 2 A L7 Cld, BRAERM % B 2 728 A R
PL EOWHIFEDEE L % 5 o WARSEFGENC B 2 BEEGM OS2 E T 5720 4
DWH T 4 Y 2T, ZOWHFFHELGER IO WT, FEEBRE NI X YV BGET 2172 720

& — ¥ (BHBIE) [Study on Characteristics of Power Fluctuation Compensation in Hybrid
Offshore Wind and Tidal Turbine Generation System (&7 - #F3/\ 1
Ty NREY AT LIZE T 2HEAZTEHEEICEET 2R ]
) FEE LR E R MAEDELELENA T v FRBIZOWT, TR0 HEBEE % FIH
L. WHEBSHEZITO L2 HME LT, @Y R REMBK EHEEZME Lz, ¥ I2b—Ya &/
TEBHRERRIC X 5T, ZORHFEBNEB O EBOBBRE R L.

i & X 8@ (BHHIR) [System Identification of Distribution System for Dynamic Stability
Analysis (BIRERTEEBITD-DDAFTRKED Y X5 LARTE) |
REBYIY 22 AR 2 FEO BT R LK G, I RE Y A 7 A % S LR E RO B 2 57l 3 5
72, BUNEINEAIZ L B4 ¥ T4 Y OINERFED S FERREM O G % 2L & 720 4 o BRIt
LCEMEETVEER L, ZOETVEHWTHRMEZRBRE L T @BESEY I b—2 3 Y E2ITn,
EEOAMTOIGE L L, ZXUME2R L. T2, NEOEBEERKZEEL NS 2HGEEL 720

W )l ¥ 8@ (BHBIF) [Heat Transfer Characteristics of Liquid Hydrogen and Current Carrying
Properties of High-Tc Superconductors Cooled by Liquid Hydrogen
(RIFKRODMGEFERVBREFKRSHESREEEFDORERYE) |
WAKFEHBEEERZ ORI BT, SiWBEESROMBIRIFEZH O 2T 5720, BIENEA
% MgB2 #ith o BB A 2 57 U720 720 WAOKROBIZEREIC O W T, RIEGHEIB X O
MR ERE A 2 O ). W (V77 —IVE), A LT, EBRIZX VIR L7,

# b EXE (BHER) [REKFAHEIRES OERIRE]

R OWHOKFEOWE 2 EHEEICFHN T2 2 L2 HWE LT BB (M=) 2 sl
WX DWHL, ZOmHEED S HE 2 KD LA T TV 2R EL 72, Z0® TV 2 EBEOHAAK
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IKHEVEEIZHE L ~ 5m/s DWPRE DN THEEFEER 2170 720 FEBKIREZ —E 1295 L9 12H
VEHE 2 AT, R & MBER OBk E R L 72,

I IV —BTERHR

F M F M (REHER) [=HERHEESEARETFRARSLRZREORE]

RO W FE T OPHNC L 0 HE S — 2O LA S M 2 ZBER S EE O/
O O [ IEHRZEN & FHFE L 720 SAER O RIZEED W TG € — FIFTIC X 0 ZEIIR 2 FERkEt LT
B2 BUE L. SORMARZ i 72 3mSR 2 i b o7z,

oA B — (REEER) (ANUA OV JICE T Z2EFBRERHEHEHEAM Y 7 OEREETORH]

25-42 GHz B OB T ERE 2513 5 AM ~ 4 7 QiGN 27 4 & i%GE - M L 72,
ANYF Y] TIARERIIBNT, BA T U= 7R — Atk cEll S ae—1
Y ADFCE LAV F =R bR MHD A EtEz2 8l 5 2 LR s o 72,

B X T I (REZER [JTO0-RKEREUREALAOKBEKEOTETFIVF I 74D
Iyl
NTR R PRI E L COEMEREM CIAOBMERED T V4 7T 7 1 ~NO#EMEZ
FERRIMRES L7co EMWREZR 2 Y T A b E 2B WHRROIMBGEIRTH L I L2RTELEHIT, &
LRPRGRH R, WG R OIE E ORlFFEOMREEZ B LI L,

T

T H F F (KREBER) [ANUA MO JICHITSNAYAG b LY BELEHRID 7= ) OEEL S
Y 2T LOBF]

ANYF ba Y ] T Aa A OREREEZEHIT 5 NAYAG M &Y VEELEHIZEERBIZB W T, #

GLEE Y AT 2 OEERILICET 258247 o 720 SHIC K D, BRESEHBIIHE ) 79 A< 54 D

S ZAL 2 RS 2 DI T X BT 556 AT 2 2 T E 72

<

;O M OE (KREE) [(ANUF O JICHT BS99 Nd:YAG b LAY CEELEHEIO 26D
L—H¥—> A5 LD
AN F Y] T A5 OREFEEZFHIT 5 NdYAG b &Y U HELEHIZERSICB VT, &
KR REH D720 D L —HF—HIE 5 21T o 720 ZHICED., HMUADUHEERICED LD TT AT
A AL Z B S 2 72 DI TV RER B T o L — W — FE R 2 FEBL L 72

X R B F (KRER) [E—-LBFEIREAICEZAUA OL I T IXTHOBRERBSI NI
D%
ANYF B Y] TT AR S E CORERBEM oM B TETE S Y AT A
AL, SNICKD, YA 70 bu YEBRIEENC L 27T XA BRBIEA, EHE A 4 bk
MHD $#8) O F& AL 3 IR BRE ORI A TH 5 2 L 2 w2 L7z,

B B & X (EFHEE) [Heliotron JICHITB TV AV HEARKEZAVWEEFRE - ZESH
gHal]
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Heliotron ] DX s 0 4 74 ¥ 7 4 @B 5 SRR OV A B A7 % v 7ok ¥ — 2 A8
(NBI) MMEFEERIZBNT, HOETOEED 1.0X10"°m* Yl EOEEBEEL 2> Tnwb I & (BTRER
200 eV L fE) & b AV YEELEHIIC X o THEEBRMISHEE L. B CADYEE O % Bl L 72,

¥ K F EBE EHFBR (NVFrAYIICETFET— I NIy TEROBISECAKFM]

7= PR LTy TERROREEAEEIZ B E L, EC B2 B I CHEEICAST 5 ECH MEAGER T,
W a sy K= s D1 OO EF AT BARGEE 2 FERIRA, BERER FllE RS —83 5
CEEMGEL 7228 FRICEAN Y E A R M TIIB R E OMEDIRE <2 ) EESHROWTENEZZ

2272

MEH T T+ (EBFHR) (ANUA PO JICETBICRFMBAICLZERS A I RILX—INY
NILDOZER - BEGEAIRTEIEICRE B %)

AYF b Y JICBTAEENFH LA OR#E{be HWIZ, ICRF MEAODEA 4 Y in#E— FD
FEIZBOWTRIGEDON Y E— B L 2PHAF VDI ANF—AXRT M VB IOV 4 F Vg%
R, POIMBDELET THOEN Y ERADYAIIEEmEA F VRIS BEICOA T2 L 2R
AEL 720

EFEMRZR

B H R 2 (WAER) [3274X27TIWVEBRRL—F—RY 7 b7 T72EROREE]
WHY 7 o =7 s (USRP2) &8V a Y THRSN A RALV—F—HY 7 by = 7 2EKZH
FEL720 VTV A DMESMEZ C++ THEELZZ2O, BB OME - 28 - HAH»ESTH 5.
74—V FHBEIC LD, ZERSEREERLRBINCEH TS5 2 L 2R L7,

B O B K (ZHE®R) [ARREZBOMEHEFTS X7 LORRICEY %]

KEHHEEHETHEEINTVWETF =BTV 7 by 2 TIEREMTH B, SHABHT— 5 Mo
BRI RIS 2 atse. R ORI BUR I RAT Y — VAR Lze RKY — V%A ¥ FA Y T OHRE L2 H
MOWRE L — 5 —@lll7— & 8 L7 R MAERBOEES S BHEWIC T 52 LAVRI NI,

% H E (ZHE#E) [Development of a scanning Raman lidar for observing the spatio-
temporal distribution of water vapor (KZEREDBZE I HEBID /-8
DEERSV T4 4 —DRH) |

—HIZBILEETT 7 7 4 VEREMER TRl L T& 7274 ¥ —2 8510, KEARERLEZT 0

VOV O SR W 55 AG % R ICRHIS 28R S~ > 54 ¥ — 2% L7z FEEBl<ld, Mm-S

T OE T L 72, KA E O 2R HAE ORI AB) 292 5 Z & 3T E 72,

A #H B R (W) [FUVT7T7—6ET ST REBETEHERZERY AT LONREICET
3%
77 A WHBHEEOBERGHNREZ LT 2 7)) T v 7 L BRI EHO T a7 ASIC IZ X
57 Fy T Lz £72, BRI =D Y E—=F Y AFHIEIE S [ CF v 7WICEBL 7
£ RELLTF y 7oREERE TOBMIC o2 tkikE o2 L 2L L 72,
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= 5 B (WIEE) [#Rta IV ESASREEEI M IIVORERETICET 2%

AR A VFEHEROEHEILE BIWE LT, RIEBRE T A L @ BRI R 22w M % BT B X
CEET VTG L 720 GERE— X Y MEEWH BT, L—A T v 7RI VAREZIZIRT
HHLZ LMY, FOMRE, R THRD 53 FEOMRET— A ¥ POWINH»FL NIz,

AW BEF (W) TARLTHRAIhZEFY (/0 MO SHROHRE]

HEBTEFYA 70 ba Y EHRENBI SN 220D TORL, TORNRSMAL. fasiil, &
T BT, RHAERRIEBRIC X o T ST L7ze FIS TABKRBRE O] & [THHOWE] ik
OB BEEZIERL TWH I E 2R AL, BIZZD/NT X = FREIZOVWTHEm L7,

i B #E (KH#®) [Test Particle Simulation of Relativistic Electron Microbursts Induced
by EMIC Waves in the Earth’ s Radiation Belts ({EKRSHEFICH TS
EMIC RICK 2HEMBINEF~YI7ON—-XA DT AMRFIIalL—
var)]
BWA L+ A r7abuy (EMIC) # MY A — N & R o Mx i E oM EEH o 7 2
MUY Iab—3ar&eftv, BB EA ENBRGARORRIZLD, IREEy FAKIELS L
T REOEFVBIBARET 5 & 2 a0 L 72,

A R B K (FEEHER [EELBAOYS 7OKRBREES AT LICE T2 %XET > TF D%

KREGHGHR N Z v 7 2 RE L2~ A 7 0B ENRET > 7287V T) LB LY
FDTD &I & Y ikat L7z, BAHEFI LS X R ERE OR/MEE BB E L7-aH R X
D, 169 FTDOREBT 7+ 7 L— - BB m ICBWTZER 1.2 m ANNDIEERNEK 675 % %%
WL 720

£ & E {C (FEFE#uR) [Study on a Magnetron-based Microwave Power Transmission System
for a Mars Observation Airplane (¥ 7 % FA 2 ICK 5 KERITEERA
DY A7 OBERENRIES 2T LOHR) |
XA UPEREEY AT A E L THC A MAHRIER#E~ 274 ~a o oA FE AU B3 5 FEERITE
ATV, FEABSBEBNIOMBMICE VAN B CTEX L2 L 2R L2, FARITHRICHT2HBIE—
LY 2T &, RATHEOZEBEIREbe Big L 72 2B EEHELV — 7 Mm% 5% L7z,

ANl B B ERHR) [KENMATRUT774F)—%BIE L7117 OEBHEEOHHE]
RKENAFTIADLDONAF Y )= VEREHIE L2~ A 7 o RARIAHEE BRI 2
L= TiatL, 72 b8 A 27012 kW oM ay b 7T ¥ FERRIZB W TE
EOEMEEZ R L7ze F7o0 REHROLRAEE Z B L 7280 Bk AT 2608 % jeat - s L 72,

HEE & (EEH®) [24 GHzHL 7 T F OB LV MMIC {EICEET 2%
RAZUA M)y THEBOEINE— FOERE., BERLOF. 347y BLXTFYA 4+ —FOET
WMEIZ X D REHAF 574 % D 24 GHz WL 7 7 FORFICKII L7z. 72, MMIC LT Il #%
%9235 L7z 24 GHz W R IMZ%IC X B mW F/NELE — & O BRE) 7 B F2BR I L 72,
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EFAEMARESEL 52—

Zhang Chi (/INUHE#IE) [Visual Analytics System Toward Effective Development of Predictive
Habitat Model for Migratory Fish (f{RERID 1T % 5 - /- B A &5 T Al
D-HDIFEEHTE ET ILORFE) |

[ 38 £ DU EEEHERE T TNV ORI LR T 572012, HENGIEM oMKk ER E LT, WREBRD

HERNZA 2 S PAT R FORBRBE 2 PSS L7z WEEMBEY S 2 L — 3 a ViR fi- TRBINET L

W&, EERT - Z2REISFHMTE LI 2R L,

Kun Zhao (/INUHEH#Z#) [Compression for Large-scale Time-varying Volume Data Using Spatio-
temporal Feature (BFZPR CO4FE %> - ARERERIIKRY 2 — LT —4
mFERED - D—FE) |

ST E XD ABO 4TS T CHEMEB L. TOEMELWMESILOMREHO NI L £
7oy BERIITEAD LRV TICH LT, #T 5594 AAT Yy T TOTF—FHOENEHTE 2 L X1

HAT Y T7OF—=7 %o LI LTTF— 7 EMiz FEB L7,

Bl B B & (MIBHEER [FRHZEEFALLSRERSTHRIE]

KAR) 2—2 LY F) 72BN T, HB AT DOZGERIT IR 2 HERIICHE T 2 LEDH 5,
AR CRLFBLE DR TV ¥ AR ) Vi KM OBBEDRE A 12HE ) 2 L 2R LT, B
F BB EAEF DIGERR T IR A Z BB S 2 THEZ B L 72,

HEwAT TR 2 —

}W A & (hi () #iR) [HEMEAIEEKRICL2ZRSEHBZAVEUNEUZES XT LA
DE%ET]
YNEYF—2a viZBWT, REFBREZIUSETE 2t v L D RBEZFHIT 5 L L IHE
R DBREDZFHIL, ZhE2REICT4— PNy 235281250, IELWEETELWHED%Z
AT HHIRET) VAT L REF L

= O OEZE (P (1) #HR) [EARRBREEZAVEITIV-TEHMIOL-ODORRIHE 21—
DEBER]
JHERIZHAE L2 X 5 CTHH - o700 7 v—TEg zilsk L. TR e 2 Bgr T o
—2& LT, BEBAOHEBNZ 3RTHIIFHIL, e —20BBRISREFRTHIEICED, 7
V=TI BT HEHCHERZ RIS 5 ke RE L7

53



No.30

»H5 W 5MEDBEERRT 2RRMU=

WA FeRl SBENRY A 7 2B GBS AT A TEHE (5% A
o

4 T
F1SR

o 4

1. [EUC®HIC

BEWKIZAFY) ZAO~ 27 A7 o)V (J.CMaxwell) BSZOHFAEEZHHWIZFE L. FMYvoALvy
(HR.Herz) \[Z& o> CEDOHFAEDNERMICHERE SN Lz, COREMEZEEOFEALICEHBL 7201
A 51)7DO%)Va—= (GMarconi) THU. 1899424 ¥ A~7 T v A TOMBFIEERZ LI
LTWwE T, £0O#% 100 40 OWFZERFIC X D BEHGEE VA 7 A 3REN 252 EF T E 5,
HARCTHERN BRSO & %% 5 HEEEF XN EAMLSINTZON 199 FETH ), ZOH, ETHRZ 5
P EAESEBINT Lz, [T, LTS, fL T L) DA, @EICBITS 1980 FE D
HEEC, 7LET Z X TEALDWREI R OMRETE 2> T 202 MEPEBL L) L) BXA
AL H o T2MRTT T4 V7 =% F2FHTABIIHONE YT T I =8 L7
Db 1993 4E T, WEROEFEFHOEREL S T —F FIHOEREICKRE S BLLZFETL 72,

FRIEIZA YY) v 7 — 7 VTR E 2179 3% 2000 FEICREHIL S W7 7 v 20
L) EREEET— 5 @E—EADPFHTRRRRRICAD £ Lz, 20K 7F— 7V E2EHENE
T ERT O THEINRET, BOFIZNEL LW E FRETr =T VIR ZT > 2 TERTH %
L. EBELMETL. 22T 1990 4485 5 M8 LAN (Local Area Network) »SFZeEpisE S %
U720 B LAN EZHRFOED A=A H#ELTHHEWIZHEETE 5 L9 IEEE 80211 ¥ — XD
BRI & L CiA O bNTwE T, KFEPUEICITC & [TEEE 802.11a,b,g,n BIAEH#ER | D3
RERPTFTLEZENHLERVET, M LAN X/ — XV a2 TiE R, =28 7Ly
MR, TV 7=, h A TEM L OREEDI T, IEWIERNCR > T E T, RZT TR L&
PR, foa—v—av T KTV, 22 BREERRA BRI T ARER LAN 2SR H RIS 2> T
B, 2L 0ary¥a—FmEKsA vy —% v MIERSI N, [ANEANEDEFE] 1I2MA T [A &K
Eowfg] BEHRSN, SHIZH>TwET,

CNFET, BEYATAEAHR-TEHROVTIHOLRIILTH, ZLOERELRET L72000% (7
O— NNV MME) ZHHELTEFE L, 20—, HROBEI AT AL LTRICHEREFAEE LT
B DMPMRET BIHHRIT/NE K THUKOBPIE KR [HMEEMOEF] T3, CoOBEY AT A
M2M (Machine to Machine) ¥ A7 A LIFENTWE T, Tid, 2. M2M Y ATF ADFEH 2B 5
OMEFVETE, NESEMT2RKERETH 5 T4V F—MESLERBIMEIMNZ T, HtkaT
BOEERIAI 2 =T A % FERHTHIEPEREIN, 22ICM2M Y AT AR INELH) ELTwb
5 TY,

2. BRI E D&

HFNACARRE O REHIC X 2 COz FF I3 ERIR AL D BREEREADE U £ 9. RSB R I3E
HIANF=DPEELLS>TE) . WRILABREMEN 2K S L. FliTie et & 2580 2 0 mET
Fo TOLDITIZEIIERRL KRR L Vo AN AV F —2llAGbE, K44 LHE§ 5
EEmEENHHEZHE L 20E% ) A 20X ZHO2OITHIZERIEIHED b TWw 5
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RS W OB LR TAY—=F7Y) v FEMIENSE
NERY AT LTY, AY— M) v FOFRH
FEIPAGH L BEREEME SV AT AT
To 2OV AT ARIEHGERE & v R
(Virtual World) & &5 A F— &) it
% (Real World) 20213550 TbH ) &
T WEAY NT=27 ORI T 7 A4 N
Ay MT—=ZwHulk LoEnmE TR e
VAT A EZTNS DK TS  DOIFHIUE

—RE—8 EFDTANXYVLAT 72 A %Ry NT—2r bk
R1 ZAv—hrFUy R BENF T Kl TT A YL XA
SNBHHIIHBEOMMEMEE I X POSTENR

SR Sl e i 7, 5T, k4 OFEE T IBRETE A &

SRR —==m BRI ORY— Ty FHOTA Y
VAT 72 AT AT LADOMEEM#EDTVET,

M 212IZA~—= b7 v FERERT 5 EE L
WETHDHLAY— b A—% LRI MOME % FE
W BT AAY—FZY Y FHTAYLAT 2R

B DEBHIZRLTVET, TOTALYLRAT Y
2 RUTH &2 B E B0 24 GHz 4
X 920 MHz #iOFHPEE SN TV E T,

N TAXVAT 7 ¥ AV ATFAEAR— 7Y v
2 A¥—MJUYFRBIAYLAT 712 FICBRSF, JCERSEM Y AT A, B4
WY AT DEORA ZEHRIET 7)) r—2a VIR TEL 7Ty 74— L LTEFhET, &
DTFy M7+ =L THHENLTA XYL AMEKDEEICDIZ BT 2T H72D121F, £H LT

DEMORKHRA ML T ELEPHETT, INF T ATHEOERI KL IRA L TV AR T, BR
2t OTHNTHENTT, L2L—-ATHA, BHTH Lol KE2RAE T HRRICR5 L.
BT 2725 TRETY . ZOMBEEMIRT 5720, F41Z ENTERPRICE M2M 4 v b7 —2%
(M2M network consisting of Enormous Number of TERminals without PRImary CElls) & #ffi¥72
TAX VAT 2RV AT LADWEEZIToTET, TOYAT AL BHAB» LEITEI L SmEE,
B kbit/s 7B Mbit/s I[Z K SMEEHE, CNLETOEMREET 79 77— 3 v OEREHKR IR
Z. IANLNF MBI BITIEIARLL, TF V= N—RZ ML 7 OB EE Vo 2 Hifl & W TEB
LE9EZEXTET,

Wiext % & 7 5 ENTERPRICE M2M #E#i 4 v b7 — 2 OFRGMEDO—213, FERDO MR LAN TH
EENTWT 7 EAEAL U b (W) BOF—C ALY 7EFLLBELTHEFICREVI ETY,
T2, ALY TEEPKRECD  HEEROBART 7 L Afl#lZHWL5E5I27—4% 7L — 40D
MR L CHWIZ 354 (contention) T AWK AKE ) 3,

2. 1 BET7 7 & X

ENTERPRICE M2M #EftA v 87— 27 2FEHT 5 7-DICHW LN HAKT 7 € AHiliE CSMA/CA
(Carrier Sense Multiple Access with Collision Avoidance) EFEEN S FHRTT, TOHRXDEHIZS
WTHKI3ZHWTHHL EF3. ZolidH4 Listen before Talk & EN 2 KA T, [ETA
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> WRETAIHEONV—IVEFRLTYT, 2%, [FETEIICIEL
I PV AMBOADFE L TOARVHELPDTHLHEE] L)k
i@ TYo MOADFHELTWRRPICASDFHLET EZDS
- DANEEHENRE > TMES > TVLDDPHD 575 L %5
HTTo LNLZOHETHE - ADADGELTWBEIZ, K
K2 ETDADR A EV S &, BHOADTE LKL 72
BIZKDO T ANDANDEE LD T, FHEMRSS>THY 9, ML L2 M2M B Y 27 A Thikes
DATETo COFELELELTHLDICEZLNTZONTIIZRT CSMA/CA R T,

3 Listen before Talk 3%

JL—LE
‘mmm ,Ffrﬁ.a)ﬁis B¥ il

b _ il F—&IL—L
IO 7 _

-3 e AROYREA L

(S

4 CSMA/CA A=

M 3 D L RIS, MOuKET—F 7L —2 %R EF L TWAHKEEL, Lo b BWTWBRLEND S
DT [EI—IRE] L&D ET, ZOCT—REIKRTT202F - THSICHFZDT =Y 7L —2%
ERLEIETHE, MICDERBLAVIEDSDLHEIT, T—F TV —2PHWICHELTLENE
To TNEMIT L7202, 7L —2HBOBBRS7ZTREEZR-72%I1C, KWKIAT Y M¥ A4 2D
Rl v ¥ AREEMZFREOZENEREINTE T, 2F ) KKl 0 ~ CW (Contention Window)
FTOREEEZFOF A auziR), WA-HOBZ T A0y My L 228l LTHEbET. L. H
G ORRILE> T D IO KARE Z B2 5, FHRMZ R IR L CTHER CEifE% 17
WET, THATHIEICEoT, EV—KETH S TV AIHEKRFELAFKICF— % 7L — 2% E2T 5
F5 2 LTuEd, HARICOFE LY A a0 HPEEOMETH 561, 250 A
T—=F 7L —LDERIZZoTLIVET,

2. 2 REJIV—71t
R Im AR OEHS AT 5T, CSMA/CA ZHVAHBEOREE LT, My JRERED A )L —
Ty MDY T, AN—T v FERERIATLADOANELTEELIYELATF—FRIIHL
TEBIZEENTHEIN T EOILZEVIET, HEESNLIVATATRIBEDT 7L ARA
¥ M2 6000 Bl Lot vy R A FRFICINE T A2 LENH D 3, O, flziErav ¥y rE—
WAZERE SN/ U IR TREDHAE LRIl ES—F T 7L — 2 BRIV E T,
WARPOET 7 ARA Y MANDWBEIEI D, #HRELTALV—Ty MHLIZED £7. OB
CSMA/CA O ZZEZ NIIBEAH B TEE T, 2F VImKEHEP L ZiE % 513E, 4 a0

ZIRHEICF CH OGRS EL K 2505 T,

R eRAA COBEERIT 501, BRSSO N T Y 7 Ol
BERMT2ZEARETHY., FARFICT—F 7L —L%E
23 2RI R ISR S 7 v — T DERTT. /5
WHiRD 7V —TbE/RLE T, 29 7. 6000 FH D% A

J TV porrLTh, SM—TETAIEIIED, FILy
o S OBHIZE D F— 5 T L — ADEET AL TS Tk
B5 #HKDTIL—T1L BTEET, 72720, ZOHKTET 7 LAKSL ¥ M H S
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KIZHLT, EDOTN—=TIZRLTED L) ZMZTHEETNVIR VWL W) Z &2 EdHIHT 20
EHRHY . T EARA Y MR KOBEREIEMIC LD L VI REPDH D 9,
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