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X4 BEHEHELOEES: (a) BEZEFRESE (b) FDTD % (#9EHF) (c) FDTD & (H2EIEF)
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EBEMEETYEREE BAHRE)
http://sk.kuee.kyoto-u.ac.jp/index.html
[EHE b RIVBDHXTRZERBEGEED k ZEAFE—H]

SR LY 5 I AR I3 R 5 C 13BK 12D 72 B WSS T, OBEEICER LY. ¥4
JBORIEAR L D b 100K I BWiIE CBEEIC R 200, ZOHBIZEEbroTuIERA. Ih%
PUAS 2 3SR R OBEE L ED X ) I0ES TV AOPERTRIBTLEDLH ) $3

MEERERZ BRI EELELE L UBEEF —F— 8352 —=% Y 255 ) 3. ¥ IBREBES OMRE
b IR DB IMEGEEZ R LTVWET. 20 VY IRBBARREFERIND 50 b v R viah
WKL DHBREIANF —F v v TADD, FLRRKY a7V VEREE L POMD I ENTEET.
T A TN T & 0 SR {R3EAR Bi2Sr2CaCuz0s+ s DA Y 31 7V VA Z UM A REE L
L, SHNEFESVAEICILEA N AVGEEFHL, Jo EAZF—ORE2 5 IFIZFEEICHE L T
T2 812X, BEEF—F— T 2 =% ¥ PEHBILYSRBEERTCEIA Y -1 ab 8%
BhnwZ e RBLE LA

B 1TIEARE F—=7(F %) TREIMEN) ORA % SFHEORE»HLHE LN M Y RVART PILTT.
Y= OMEPSADY) T3, FRALRE2LK1 0L ) 2BREEFEE LN b)) F
T AIYOMEEZRBL, Jo3EAEKMRL T, 56 NM72A% T — 42 RE % e LT BT
JERFHEL, EBEE ML EREEX 2 (a) [ORL TS, EEREBGICIIORA 2HOTRMAFEL,
Y mE TR IIR J OEBEREZHMT LI LI TETETA. Id 5 BRBEEARDOBIEE
F=F—=RFGRXA=F PRI IFVZ NI ERDLA2D TT. L E, BREEEROF Y ) TAK
ZHTRAEL TS ZE (K2 (b) (c) OZ=EOFER) & ¥V OMHmEICdEEEZ LI LICLY, K
2 (b) WWRTEHICF=TEINES L %2 LERHIREANDOFS RORVIE) 2580 7% <%0, BikH)
BESHMIR L, Lo T bFE L BATAZE2FMTELILEEZRIMLELL. S0k W
3k ZRIICBT LBEEOARE —MERLTVET. FEFISROETMBIMHEIEH D > Td, k22
BIZBIT2F Y ) 7ORECEI > TRy TORELZHIAHISH, TOHELE L TAE—% Y OETH
WTWNEB SN DLEZOLNFT.

d)sampec T TL749K (a) e P B R 140
i oo Jooe 420
— 10" E S o o -
n oF
L o LN - 100
> c i ¥ .
% N— ?./ 32- ‘ A: AAZA\ .‘. 1% E
200K & N DO S
0.00 0.0 ! 0.00 LKL ¥ C
200-100 0 100 200 -200-100 0 100 200 -200-100 0 100 200 RE ¢ 120
V (mV) WE=
008 012 016 020
N [ 1 Sl Sait oy 20 10880 p
. (a) Sample A (b) Sample B (c) Sample C
' T ] ‘ Ny,
X! 50 mvidiv T 50 mVidiv 711" X 100 mvidiv
1Y:0.02 mA/di Y1 0.1 mA/div Y: 0.2 mA/div
(10K Ll 10K 10K
2. (a) EERATHOLhAAE JcHB LV
X 1. £B :Bi;Sr2CaCu20s+ s DEE k> 3ILANY bL. T : AEREE HERE % JOD N — T & p 7L (b)
HHED a7V IER.BHEIRRN—7HEEBETENAETh N8 (c) dEFHYWEX Y UTRET S
(p:Cul EL /=Y DFR—ILE) PEELS. JINWIT7—=UBLCT7IIIED

EF.
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BEFYEIZEE BRETEFIZESEH
http://www.s-ee.t.kyoto-u.ac.jp/ja’/information/laboratory/gse/ese/beam
[F/ LNV F FAIC L DREMB ORI

LFRETIE, BEOLVWE AN F —CTHEMZE TR & Z O & LU ORE#Z &2 i B
BRHET L LTOMMRIIERTOM®E L. /2. BaFiR coMER#EEs B E LTAaA + i
AEZRBFE L. 8 L WS B 03 0 P8k il 7 a v 2\ A Ui 72 2 RHS X 2580k @
PF A E MR8 L LT E T, 2R THEMNE, A4 4 VEAEEHWZF 2 X — MV S
12 & BILEIE TOE—HF BB OFHEOBIRIZOVTIHHLE T, YV ar (S) X—Z2DEHE
B CIERARIC & 2 BIE IR A E AT S5 720, BEEOMHAILZEhTwET, ZL T, 20Kk
JRE LTSI FERREOBET O AITHEAE L4 RITEICL D20 ROLNTET, TR
FEICXH LTy ABIEETId, Fv~=7 4 (Ge) ZEA 4 L LT@EY ) 3> (Si02) RIHEAT
5T LT, FI A= PMVLRVOBENES LT A 2K LT, 10V EEOREETORIGE H
& Ldiz, 100 eVEEIVRIANF—ETE— 2T 24860 HIEL TV E T, K
WRECTHIE L 2B F VIEABIREITCEZ AL+ v & LTEIRICEAT 5 3T df Rz
THo THHBHENRKEIHEAMSN, BIZEFETHEATLIENTEET, 2F), F /A=
LARVOBEFIR CTORERSEATELLVIHIRBEALTWE T, M E L TSIERED 50 nm
L) i SiOg 2 v, EiA S 10 ~50 nm DIEXIZGe AL F Y ZIEAL T, FHiRE3I~5
at.% Ok Ge WMEEZ B L E L7ze £ LT MBARIIZ LY Ge /KT DI & £ DER5HERAL
L7288, 38894 PR EBICER ENTWwWL I E2 74 PV I AV AL DR LT L
Z LT, SiOz KMIZ ITO EHEM Z Si EHIZ Al EWAZ K L CEENMEEE L, +5V oEE
FmcHEBROREL (L7 bavIttr X, EL) ME6h5 2 &L E L7z, —#l& LTHI
IV THRAEL TV TEREARZ PV ZNZRKT LK 2R LET. T/, Ge AL+ U %
SiO2 #' 9 ARG DO~ 20 nm OMERFIRIIEAT AT E T, 280 eV EWHIKHEE Y — 2 THRNET S
CLEWIRTHELTE), MEEFHRIEOUMEE LTHIRHTELZ 2R LE L,

Ge-implanted —
Region (¢:8 mm)\

0000
Spectra

0000

Intensity (arb. units) |

Circle: Ge-implanted Region (8 mm) | |

0

Rectangular: Comb-shaped ITO 300 400 500 600
Wavelength (nm)
X 1. GeiEA L /43 SiO2 E(C DC15V % F X 2. EL DFELINT MV

MU REBOFE
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BEFYMHIFEE FEAEAYMIZSTF (KEHREE)
http://semicon.kuee.kyoto-u.ac.jp/
[74 KX+ v 7HE% SIiICDFLVWER]

TA KX xy FPREEROYY) T2 H =34 F (SiC) (&K MAL ST — 734 2 M B oA IR T
Hbo SIC/8T =T34 A&, BEAFED Si TIEFEBAWEE 2 S E & AKE S IPLE2 W L2734 A %5
HWRETH 0. KRR ED ST Twb, SiC 734 ZOFEMLIZZ D 124EMICHET L
W2 FIF 72, B2 SiCyay hF—=NYTH A4 F—FK (SBD) &, EHAZETOMRORIE
B % 50T, 2001 412 Infineon 234 EEZ B4 L. BIAE CTIRXEINAOEE A — A S S Tnw b,
N7 UAZIZELTIE SiIGBT @i E#iz 2 Hig L 72 SiC MOSFET OB S HEATED, BEHED
IS TWSE, REBL, BARAHEAOEHICOWTIE, SiC SBD. SiC MOSFET 25Hulz & 72 5,
VFZE=E Tid, SBD. MOSFET IZBT AWM7E D175 T 505, EHIZZFDHEEE 272 SiC T3 AD
7R EHDED TV AL TN LTV,

HAED Si /N7 =734 2O FH%IE MOSFET & IGBT TH 5%

20 FEEHMETEAAHF=F I YIRSy BIT) AERE 60BTOCNINE L =257 |
THhoto LALBITIE, REBHEHB LD, | S

MOSFET O &t feft & Hilss 734 2T % IGBT oaic k. § 40 /-

D, ZOBEERLIE G ELN DS, — T, HBESICE © | f—

LTBIT 2% 2% L. WHHEOm A 5. S oo lEmr 2> 200 f— .
T TRERILE I SIC BIT O & IR bh v, SiC
BJT \2i&, {28 EEZ#IZ X % SiC MOSFET % # z 5%+ i 0 2 %ﬂﬁ 8 10

PUOEHEICREMECH D . SRERE A V7 TR EE -

KEBNT —=FNA ZAE LTOBENEDRH L. LA LEaAS, BEOHE T, SiC BJT OEHEIESR
BERETH 134 L2, KERZE) 787 =S HIC@EAT 58 ) MERD - 720 YR Tk, H#
% TNA AMEREORBELTIE R L. X DHEIWYE - MEHSE AR RAR, HERE, Sy v R=v 3 v,
SURBAHIENIC X 2 BB IEHRN L O 2 D 72458, 257 L v ) 2 F TOHE OO R B R IEE
BER L, FATRERITEHZEDY, HIEIX, SiC BJT O&EIEALICE T 520285, SiC BJT Dk
RHORRE L 7 YR BB O & ZOHBMOKRRILE ED TV D,

SiC I s, A BRI T 7 & 00l 20 B C© & 8k 73 ™
A AL LCTEMERECTH Ho ZOMIZIER LT, BRE Y V¥ — - MEMS 7
INA ZIZDWTOMZED D T WD, Bl ZIE Fi~EEC s i e
TEEWTRET, L2d, EOREEREEZIZIFEQ LR 7 + 5
44— FORER YU MEMS OREARHEETH L, 7V v VRN v FLN—fE iﬁ"’J
TE % BV R B SIiC TIELL. Z oM A FEINCEEES A Lo &

W %47->TWnb,

SiC LI NALT A KXy v 7REkE LCHIRE Y JI-N) 2 5. BFE=ETiL 10 ELE
IZb7zo Ty SiC EANDZELFT Y 7 4 (GaN) RELT7T VI =74 (AIN) OTEF X v VRKEOF
2R ToTWho kit SiC B TrEGE D AIN 2 AIN/GaN B FEEZET 52 SR L
728, ZHUIBFZEE M E o TI1-N/SIC R HE TR0 ETH 525, ZOEWE [ILN/SIC ~NTF 04 %
FONA AT AL DT VWD, ZDODT A4 FFx v 78R o S 21550 L2 BRE 734
AR T NA Z0FEHEHIBEL TR HA TN S,

SE X

[1] H. Miyake, T. Kimoto and J. Suda: IEEE Electron Device Lett., 32, 841 (2011).

[2] N. Watanabe, T. Kimoto and J. Suda: Int. Conf. SiC and Related Materials, Th-3B-2 (2011).
[3] R. Kikuchi, H. Okumura, M. Kaneko, T. Kimoto and J. Suda: APEX, 5, 051002 (2012).

20



20129

EFREIEHEE XUMHAYMIESET (I LHEE)
http://www.optomater.kuee.kyoto-u.ac.jp/
[AIGaN EFHF DEFRENHEIC K 5 RAKXIREDRHE]

BHDtE, LSI7ut X, Fa7Y Y7, HE-HEkE, TL7 M a7 AhoN4 4+ =7 A% T,
bNbLbNDOEEE LR BVLEANN RGN TH L, BUE, KT VTR 7 v FE - HFEROZF TV T
G EFHCLN TSR, WK, AELHERITCHE, EHFEME o lEZEZ TS, 20T
Y7 AT LT bivbiud, AlGaN &7 (QW) HiEz HWZ2EROLFEICERE L Twa, 2o
QW X, 7%% 210nm 75 350nm FEEDEIOEE A N—TX 2 HLRMERTH 5205 AlGaN R545
A4 —7F (LED) OO/ IBETHHTIE., HE 250nm DL ETHA 5% THY. Tt EEEls
BIHEVK T %, (MHIBTEMICE > T InGaN Hf LED Tl 80% #) ZoFKix. AlGaN @
REWBRMEEE LT, FERIET 21> THABREAPBR SN EL ), [F4F—F] L LToD
BUPHBILT AL THDH, COMEITIDRADbDhOT 7a—Fid, ¥4+ —FHFRTIdRL, &
BT T VECBIT 2 HERBRICHRH SN TW BT REFAHTLZ L TH 5,

AEHE, 7 747 (0001) FEBUZHE L7z AlGaN/AIN QW (AL#LEK 69%) TH b, Filkicsw
TIEIE 240 nm TEARET 5. T2, FiREERTORIGHEELL D SR TR L2 AL 5 & 57%
THY. InGaN I L Tz, ThEBFREET 2 &, M (a) IRLAZXH IS, BETELMEE -
F5EMIEER L INSEE 8 kV. B 45 pA @ & 228/ 100 mW ASER Sz, 72751,
EHICHMEEEZ 10 kVIZEFTORMDIZ EA L v, 2, BEETI QW SIGHEE 22 X ik
JTLEHIZDOTHY, ¥ Ial—YarofiRed—HT5. —hH, BINRIBERMEIVIS VW E &
< 8 kV. SuA DETHEMED L X1240% TH o7z BiMEE T2 ERMET T2 HEKIZD
WTClE, SROBGETHRETH L, K (b) 21k, BFHE S N7z AlGaN QW 25 D FE0IC & - TihiEd
ENTHEERDIENORET 2R Lize SOBEROW L WEHABTEA, AlGaN QW 20 5 DR ERIMETE
ZRLTWh, B5 N2, BEIC AlGaN LED ###E LB )., KIMLoORFEKENLEE LT, ¥
AF—=FIZMA, COMEREBTHEOMAGDEVPHLETHL I L 2RLTWV5,

SE XK
T. Oto, R. G. Banal, K. Kataoka, M. Funato, and Y. Kawakami, Nature Photon. 4, 767 (2010).

AlGaNJ/AIN MQW

$100 ] (b) -
€ & ]
$ 60 :
it
= 40 4 -
a
5 20 -
8]

o -
£ 4 | _
& phosphor-coated
| = 30 i
@ glass
[&]
i 2 .
o
= -
(=]
o

0 L L

0 10 2b 3b 40 50
Current (pA)

X . (a) AlGaN/AIN QW 5 D¥dH EBHIEDBHERGKEM, MREEIL6, 8 10kV &L7 (b) AIGaN/AIN QW
EEFEMEL THONIEIRICLY, HIRIEH L FEAMBEREL F-5F, SFEIE, 8KV, 5pA TH- T
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% BFEISHERAE L 42— F/70€XBA F/ 7O AIESF (EEWEE)
http://cib.kuee.kyoto-u.ac.jp/nanoprocess_eng/index.html
(A F k17 EORE]

AF VI3%H - SREMERTELTILAISNTWET, EifEd o2l TTo T, BELZAMT
HILIZEoTIAVF—ZHHICHBTE, FAEREL LTIHETOFHITE, #i77AE—2 %4
WLAZ0IF )& Fd, $/o0 RN IEHELPGFELLZVETERRY, B EoORICHEET
LERTOBRETMEORIRICE > T S - A T UHPHFEL T3, BAPERICKREINLZETO
EAF A M4+ LTH 100HFD EHD £9. 720 FUBETFTHOEF™MIIMEnG &1 4+
YR, BEB2MULER SIS ELiA T ), A F COMEBEEHILEDRY T3, 512,
JETIRR G TIRDA F ¥, HBVIEZ FAT—RKDA F L, FTHEDENICE > TEHRA F VA8
LT T, 2O LS M4 4 Vi, TAVF—WHEZMETELE— 2B E LT, #
ZAXFEAG N - JEAFT. B DX - BRIl & LT, BRe Mo E R EE ST TR S hTw
F9, TOPT, WAL OERELFOLETHTAX VR FTAY—AF VICHEHL, WBRT-&
LCORFEZER LT JETFHED S OB TOBEHRETHEOER L ) OEWIZ X DRSS A F 37
ADWRET>TVE T AR TIE. HLWEEME L LTHEHIN TS A+ VA Z Y R, IE -
BHDOLETHTA T VR FTAT— ATV EERLELZOT, ZOMBEIIOVTRMNALE TS

AF VHEREHEAF Y (AFFY) EBAFTY (T=FY) 0% 2ETTH,. BHCHESAENLZ
Y, ZLEPBD T, F72. KRM 72— )7 EMOEEMEIC IS5 2 WHT2 2
T3, T A F VRO G T2 DOEREZAELTBY., TNEhOERENAOLAINE %
IR R T AWZETIX, A DA I 57204 F Viifke LT, BMIM-PFs. EMIM-BF4.
EMIM-N (CN) o ® 3fZHWE L7 K1IE, 44 itk
A+ VFEEEONBIKN T, HEFLEEIK 100y m. £
mm DA — K VEOEENTEEXEIML, BRABHICL > TA
T UVBMAEDIEBIVADOAL F VEREIToCwE S, T2 M
SHCHR T 24 F VRO EZ HIHT 5 72012, ZREOR
RBLZLEROF ¥ v THRESICHEETH Y T3 Radlfbr+
STHYTHAN, FIEHEIRLIE - AL F VAR Fh?
Nl & LEFE 8KV THE nA DEBRIFESLTVET, Ih
1O OE T A, M (REETIZ4MHE) Ofst
ERTTIOBU EOKERILERSZEDNTEET,

B 2134 4 Ytk (BMIM-PFg) OIEBLUHA Y E—2D 1. 41 AT 4 EREE
BHEON AR MVERLET, EAFT Y BIXUAS T 0T
NoYES, HaBEMIL2T5000 fFEicE—27 2FoTnEd, . . ; .
A+ ¥ (CgHisN2) D411 13922, a4 + ~ (PFs) D4
TE13 14496 TTOT, TOY—2 13 1flif+ v ERELFT
A vtk (BMIM-PFg) 17 5 FREDZ SA% —4 F VI
WIELEd. 44 VitkorF+ > (BMIM: CgHisN2) 7 =
* >~ (PFs) DZET5TA 4 v PSS, A4 X8 F~BE
SFDEBIVED I GAY — A F UHBERTEDL LN
Tl T2 WMIBWRBASICEL 772 - T - T— VA% ; Negative Ion ' 4
GLV TR —DERERLZY, BREUBICE > TA F U P . : ;

/Eu\ (3;) 2 b‘iij(?ff%ﬁ/a\) Lf:4 * y«fiﬂgy 5 AKX —@ﬁﬁﬁ‘Zb:)ﬂ‘Z 0 10000 20000 30000 40000 50000

HLF L Mass/charge
K2 EHEMIANXT ML

Intensity (arb. units)
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HEEERA T 1 THE EEBAT179H (BEHARE)
http://nlp.ist.i.kyoto-u.ac.jp/
[RTFX X MFENZ S S A B =HHBOBEENER]

HHHERSE BIZIZAARE 2B LELTFFAMIERICHY T4, ZHIECEHEOTTT T A
PIERICHAE LIS A D L FABETY . HRICHDTFA M 2RZ L2012, HRSHEICOWTE, Far
TIVIEROYGE LR U EITERW R 2ITONTEFE LA, 2F0), 7F X M EHBREOE,
BLOGERLEZHOMNT 2 EBREOSCEBANC M FT 52 L TRAEIHIELTEFE LA, bHAHAL H
REBIWZE T 7 IIVFBHELELZEND)ET, LCALNTVLDRBEBHREORETTL, &
CCIREROBEE LY LY E T,

Tur g IV IEEOTAMN T, FRIERICH Y T35 BBl (FITIEBRER) THRZS
NFET, —FH. BRSHETIEFEZ IO L) LBHITRZ 203 LZ) T, 22T, 2o LD
FERICESET 2 &) FEMRL bR TV E T, 7F A MEFEECIZ. 752 MICHIT 25133
RIICFHEFICBEFT AL WHIRENTEBEINT T, BHEAAZORETERICIZEY T b A, ZOIEF
2. Heaps OFEHIE V) BEEHIAH D £ 5, FEBNOTF A MIOWT, EORLZ YK VIX

V=kN’
THEBENET (f <LEIZELZ/XT A=) 2F), TF AP EHPLHTFHEORLZVBOMR L L
VWV BETSIMNEE ) FHA

FFHILEDMESo TV D ON L) & MIREVFHLS THE VD, HERBRFREHFEFALEANERE-
TEELTHD-72) LTEE LA, HIEENTHMENLD L2 HRTF X M2V, BRI
UE, BEEAT10° F — S OF MG FEZ 5 7255 TH,

2 L7/ T F A MIEMMRRBETHENATEL LI ISR TELDT, RIFETFFA M2R
L7227 EFd. LAl B2 Web 7% &2 D TIFEEA 100+ —F13dH 720 T2 T, fEEZH
b TELEVI) HEHED IR T E A, F3C YR TIE. R0k k). AFET
A L2 AR E AT LT EFFA MBI AEROMEZMRL LY ELTVET (K1),

— DA O MR & H B L CRE AT 5
L HE T, BB Y T4 VTR Faay — | PEREIE . | IR
Wikipedia {2 H L CTWE 3, [HREXEE] 0L R /I |
P 2 5% WO T AN, Wikipedia (213 10° 4 — =

FORMLENS Y $F, F72, JIRFTRA & T
EERETA AREBIMEOME L) T3 2% . -
RISEREL T E o 72720, FHo R LECI3H - ~
BREADS VD, HOEERR LD LD OBER) 4;3
IEDbELZOOMMP VYT, F 72, [2012 4F ) :

DE) GAERRBLEEZNY R LELH Y 9,

L9 =Dl TFF A b IEEA R XYL L\ B 1. Wikipedia »*5 DFERDBEHER (£F) &X
FrEhTF. AMAF* 2 b & 547055 8 L\ R Web 7% 2 b5 ORMER (FIELT)
HAHDOEFELLHIT, FHRABICOLES CTHREZERIEL L VI BDTYT, RADFEZFHHARICE
WIELORBHEL VOTTA, 7FAIPTOBEBRIOMBIZ LTS 2 L THEZSOTVWET, 2
DFFZLY ., RN ETFAINHZOWTHRERTLEEBIT. KB Web 7F X 225 M
WMI2FEZINELTHE T, TORFHRERINLFEICIE, THOLHIZEN VAR THF X MIHTZ %
W [ 775 Ok MEES. [HE] oL ) ITHEHANET 2R R EVHYET, 2HLTH
BYRESE S N7 TEE AT 2R RN L — AR ICEEA LCTB O MRIICIEHFEOHBEH L EIm LT E 3,
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BEVATLIZHEE T14U2)LVEESET (FHHARE)
http://www.dco.cce.i.kyoto-u.ac.jp/
[AE—L> b CoMP IC& B EEDE R Y T — 7 DR

AR —=bN7 4 YOERICE DVEEFEFH AT LAEIINE TLIIRRICARLEW I T T 4 v 7 2S5 S
NTEY ., LN L CREROAMFIHARD ShTwb, BRIEOEADH > 72 256 1 ) O & 3RIE
DA EDLEEZFIHT 5 256QAM F THVHELBEHERBEHRICBVWTHAHINELI L LTS, 2OX
I AREBIOEEALE AT, Y AT AMITIZ L D E < OMERIEHR % 368 L TR 2 B BRI RO
MEZRLT77a—=FHEOENT WS, ZOBOF—F27 0y =3RRI BTHEDESD%Z
fE%475 MIMO (Multi-Input Multi-Output) =& TH 5. BRI OERL L0125 L)L DEFEEZE
THIELIE ST, ZORBESHIHH L THEBRIHRIRZLETE 5. L L, EGRICZHO T
YT FERERT S LIEIRAEND B 70, FMFEAT DRI 2 W U TR T ORE 50 EED
BB XHOWROIEEAT) TENEZONTEY, 7)) a—74 7 EIFIN 5,

ZHOT T F R EMRICEPRET SO TR R, EHFEZ/NUL L THEICOR L TRIET S
ST VT F VAT AET) =T 4 YT RFIINTI—F MIMO ¥ AT L & BHDE L EEER
DB T HDORIEA R EL L DAY Y v 3D b, Ll TYUIA—=F 1 ¥ 7 %479 72D B
KA S BRI F v A IVIERD 7 4 — FNy 7 B {LUBEBH ). F ¥ SNHEEBAN. 74— FNy s
Hefr, AHEOT W% G803 5 Hfli 20 L EE R DFZEE AL L T b,

MR & FRMIEE AL & 7 o TRIT A BRI 5GBS 7E B 5 ERIE (SCOPE) 12X 5% [
t—L Y CoMP IZ & 2 Hch v b7 — 27 O] 2L T, A70 Y2 r T, 1l
2B RE S N/ R R A3 L T E B O BN K & MIMO R 2179 72D IS ELE R B E
FEM ORI MATVS, 72—V Y7 T3 2L —F2HWEBRENTOERERD A%
59, EBRIZBIMNCB W TURRERZ 1T ) 72012 51GHz 712 B\ THEE F BB R 00 77 2 TS L 924E
HOHEEIT> TV D, 5%IE7 T A5 MTHHEIEEMZ &4 v 87— 27 LoV ORI & & o Tf
JERHEAE L. BERTU R OB AN S JERIEBOR R F 08 8O TRy IGEAE A T A 0FEBL %2 HIE 3,

SEH

Masato Taniguchi, Hidekazu Murata, Susumu Yoshida, Koji Yamamoto, Daisuke Umehara, Satoshi
Denno, Masahiro Morikura, “Field experiments of linearly precoded multi-user MIMO system at 5
GHz band,” to be presented at IEEE VTC2012-Fall, Quebec City, Sept. 2012.

M 1. RREE O —I | M2 ESASEATOEEERORT
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BEVATLISFHEE SEATAT79F (FAWHEE)
http://www.imc.cce.i.kyoto-u.ac.jp/
[ENTERPRICE M2M % v k7 — 4 DIRE]

BRI L BRI ORI R EMET 572012, B4 0 I HoBEHol 2 B L 724z A4 v 7 5
EREET L ENHEETH B0 TR BB O HGEEHN 2 ERZEIHE DT A=) v |,
HARKEF VAT A, W1DE)BRANVAT T VAT L EORMEBBULETH L, ZNEDEH
MET7 7V r—3 3 v OERDEDIZET ) r— 3 VIBICERSGMICRERIER2 b >—F T, Th
LI TAM—NEHET Ty VT — PR ELEZONSL, TOTTY T+ —2DIAT % b
T—=213N7 7 A NEROICHESNE D, T2 AMERFEE, A -2 RBHOR IS,
M2M (Machine to Machine) #EfEA Y b7 — 730 R B EEZ BN S,

BRI 7 7)) r— a VIZENENSEME MG Y AT A ERGU ARG T 5. Thbb, BEB» O
TRICKSmEL. L kbit/s 22 5 Mbit/s IR SEEHE, TAVF—N—XRAT 4 V70574 XL
AEINMERI L DR A GBS E R ETH D, INSETOEMKIET 7)) r— 3 Y OEREZ K1
—DODHERE A Yy N7 — 27 Thid$ 5 M2M A v b7 —2 % ENTERPRICE M2M % v +7—2 (M2M
network consisting of Enormous Number of TERminals without PRImary CElls) &FERZ & L35,

ENTERPRICE M2M # v b7 —27 OEREMO—212, BEMARE T A7 AR LAN TER I
HEEAARELKL T, 1WAD72) 3EETH LD 00@BEHMEIEN ETHL, MAT, @EH
HED R W2 OIS T AR ATH K & b, Zhid, IEEES0211ah % IEEE 802154k (2B W CTHiz%
PR O W E T DR S NEH T REGTTH S, TNEBTLT, BFY I ATARDY
M1DXIBAR—PMA—F VAT LD E LT, HKEHEZ & &ET 920 MHz i %2 Hul
E LB ) BTHIMEA TV S, HoTe TOEREMEOFERIZ.  ZHEOBRZEOMETH 5,

ENTERPRICE M2M & v s 7 =2 Db ) —DDERGM L, ERBWEDA Y TF VA7) =078
Ny TV LARPEINLEZETH D, TD2D, —KEMRLENHUSND, 52O TEDOYTHRE
THF Ty R EORAPEMMNIZ I VBENEEZ SNL, GETEE LT, TEs - SRt
PHEATHUDLTA XYL ABHERERT RN E—N—RATF 4 VTR ENREZSNL, &2 CHICERE, S
Lid. T4 XV ABIEETIIEREGE & THIETLI L L, WIFRE TR BRBEICAD I LS
ETHbe CORDIKRBLBEOMICAY V2= Y FHRELEL LA, T, ESERIEL 2
DHDHTAXYVABIMEER T ANF—N—RATF 4 ¥ 7 ORRNLFETH ) . IR 2 5 &
MEDTTWh, TNOEZOOFEREMOERZHIE L. LFAMED & TR 2D T b,

SEXHR
INARE R, SFAIEMH, B AR % %819 5 ENTERPRICE M2M 4 v 7 — 27 ORE", BT 1H
WOl A AHMMF7e Y, RCS2011-294, pp. 153158, Jan. 2012.
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EBATLISFEE AREEBERERS?TF (INEFFHRE)
http://www-lab13.kuee.kyoto-u.ac.jp/
[BEEEIXILX—SHE~Yr7070% Y HOREHE]

FEVTREEAR L, 2025 4RI IT BE OB EN DV EHBEEIID 20% 2 HO 5 FTITWART L LHEL T
T3, ITHBOPTORICKREZBHEZ D20 707 aty e XEYTT, SHORY FT—
7 B HE R RS B R I IEF IS W IERE R L L LE 325 BIC X > Tk L A S %2 L Tw
FHA 2FN, BIWERUT, 02T LR ORITLRED X ) RnE &) RRZIEEmWIEREE 2
BELFETA, FEALORMEIDATIBEBITLTWET, LA L, EROBkE~ A 7uraty i
DATY LTVWTHRELBENEZWHELCLETV, [HEBEIRMNOY, 7u7at y FiInELn) I
TH oI HEE A AFIETIR. ¥ — 2 IEOMREDE CFEHEEIIO/NS VX 1) N ORh
x4 zuar7atyFEEELE L. BANICIE BREEOR L 2 8B oM RERE (CPU) 25 v
TR Lz vFarTaty 2T, K40 CPUMMIHT2EIEELE L AEY) O A4 X% Bk
Bz 2R B L E L7 (M1, CPUDEIRELELZ FIF 25 LIHEEINIBIED 2 Fl2IpIL T
NS FFA HREDBEICIZIZAILTEALEST (K2, xEVICHLTH, #HTLIHAX
ENSKTHILTHEBNEZMNZLZEPHRETAURIIEALET (K2, ZOL) RHEEED
EHRED ML — M+ TBRAEEZET A I LI L o TUREER/NNRO X T ) H 4 2 L BIREE 2 #E)IER L
THHT A EDPEETT, AFETIE, 427070ty HFON—Fy 27717 T%<{. CPU D##E
LEFEEE AT ) A A ETRHIGRINT 2V 7 by o THM 2% L Lz, BAMKICIZ, ~1 20
Tat v ETEET )TNV A LAF XL =T 4 Y7V AT A (RTOS) % CPU Ot e BifEEIE &
AEVHA Z%GHT A HEZRELE L. RTOS X, A 7u 7ty ¥ ECEfEd 28807 7
r—ar7urshiEy A LIRS FETHMAIGE LT e Dy A 7125 2 57 BRI RIS
ETDY AT #FATLE T, 1o T.RTOS 3% D& 27 H 3o F TIZFOHFHEEZ K ZNTR WD Z A5
TWET, AFRTHIE LR He 0y 27 ORIREER E CPU OMEREZ R, &7 X7 DFETIC
RAKRLELRBFRBEEE AT YA X E2HEHL, 2hb% CPUIERAsSEE T,

~Azuraty FORBEREEZ Y 7 by o TIC X o THIET 2 811% 15 DL ERTHICIRE S N, #
HEER/—MlayEa—7niio7ay FICRIIRHENTWET, LarL, I 0EMMIZE
JEEBIZEE~A 70O z20LEE$5720) 7TV7 4 2HI#HE LV E W) BERH Y T L
ARFFECTHIE Lz~ A 7070y FIZBRBELE AT) A ZOEEZ 1~ A4 70 TEHL T T,
7o, REBEDEROA 7070ty FOWEERT RV F— 2RI LY 30% L EKKRT 5 2 & 128
LE L7, EEMAURY NRHBHEALEDY 7TUVE A AH#HEITIYA 78702y OB TRV F—
LIZRE CEHBRT 28 TT

BKB 8KB KB = 60 ¥ SRAM
PE-H PE-H PE-H s =
60MHz 60MHz 60MHz = . E 50 ® Leakage
@1.8v @1.8V @1.8v i € 4p . | = Others
PE-M PE-M PE-M X E 30 1 :E:;likc .
30MHz || | 2N | 30MHz 30MHz Sy >
CRR (- mi )[R R BLOV :;{ g 20
lowacsusie]| omad|jpust] | [owad) ]& T $ 10 1
DMAC BLiSIF DMAC BU?IF DMAC BUASlF g o . 2 i
= A5 Al L i o 8KkB 6kB 4kB 2kB BKB 6kB 4KB 2kB €4 ¢
AMBA AHB 30MHz ' 200MHz with 1.2V 100MHz with 0.8V
K1:018um 7OXTHMEL VI Fa77O0€Y Y X 2: 65nm 7’ O+ X THIEL 7=

IOty S DHEEESN
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AT LIEHRREE ERIFSH MRHEHWARE)
http://www.bme.sys.i.kyoto-u.ac.jp
[ ZIVEERHTO MR ESVETENDICH]

ASLIEB W% (MRD &, RN O~ 2l - MRS 2 X U & LWL OMRE
PERZWT O A 53, BEHEN MRI (functional MRI) 12 & 2 MEEREOFHIRR0 - AR OES) B X O
TR 2 & B e ERRRREZ IS D W ST Ao SRR REAN 2 B8k 2 FIVIN L 7= 212Ul 2 8
B UTHAR L. PHEISHE TERRDETE - BE) L TITS M2 BI% 35 2 8128 ), BEESE) O
GIRNT ST RE & 72 % tagging MRI EMFEN B HGEAH 2 (K1), ARETIE. B o N8 E{§ - TH
ik L7z tag OFZ K O KR U CRIR 2179 LED D 505, LR OEA R HE I EWEE T, Eh
W2 X BT OMERE - ABIEVEEPMETH 5 720, BERIZ BT 2 FIH L FFEH 70 BESE B AT 250022 70 e 1
HECRESIN TV A, Yif5e= Tld. tagging MRI (2381 % IEREGE, 3k FE I 23 ) {5 _E CHIRE 2 i
TIUVINFRLEAREDLZEIERL, TYZIVEEBICHHIN TV S kA 2E % tagging MRI (2
IS L CHEYLH A W RE & 9 581 7- 7 tagging MRI #f - MATEEA3RE L. FEAMLICIT 2B% %17 -
TWwh,

— %12 tagging MRI Tld. ZHMIC—ED R % A 3 2 WK OB 2 ORI EIT 3 2 2%, Fi4
20 X9 I EMAHAE RS 70 O tag & W72 Bog B 2 RE L7z RE TR TR OHFE 2170,
COIH1IRINZWHRETHILIZLD) 7Thit OFFF A-F 56 MFEIT L ITHEYET MRS E RS, 2D
£ 9 7% tag TR O AR 2 5% 9 2 2%, BANE U < A8h % 8 0 R3Ok 7 Mok
2475 T EWE CH—DONIEICBENT 5 72D K WE O 5IIRAE S, LEH O F R TR S /-
% L CRMBEOH T2 H s ST THFERA TR OBEI 2B TE 52 L2k b, RETEOEMNZ
R 720, Bomm FEE OIRIE THARE) 2 1T 9 B phantom ZXRI1Z, 7380 D tag /287 — v 2 Wiz
MRI Wi % g L. #4572 ligh H3EF % € phantom O &S %17 - 72, tagging MRI
TlE, BT 7otk HORBEE & B ITHEEH LD T1EANS & o THEIREEOE 5 EE A mE L.
IR L OWR T >~ b T X MAMET LTI 25, e LTl L7zl — o #csg e i 2 25 % 7
HEREIE L2 2A, METFFEZ IV IAMOKTICH L THEETH Y, T80 E: L %ML
DGR CTHEBPIRIARE T D o 720 & HIT, REFLETITEE MR O BELATTHE T, BHLEE D 1D
THBICETTEDL L 2MRA Lz, £72, ZHMNICIE 1 RICOEE DA E MR E L7 LB IS
5 FERIIMGE R AT -5 72 1CBE S, SO 7O E ) RS LEDND 5720, FEAMLITIE 2 KB X
O 3 RIEANDRERLE L § I RO EOEEZR L TWA 00, EikZz 2o 7Ty 7 v
g b AT W) Luike% tagging MRIEA L7z Tl LTHHROBENMEETE %,

%% | A|B|C|D|E|F| |z
W1 10|10 1]0 1
W2 | o | 1|1 [0]|1]1 0
B3| o | 1|1 [1]0]0 1
W4 | 1|10 0]0]1 1
g5 000111 1
e | 10| 11011 0
W7 | 1110|1110 0

2. WMEICHW - tag /N F— >

1. D& D tagging MRI Ef&
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IXNVEF—RERRH (TRNVX—CAREEY) J7O0€XIXNX—24F (BHHARE)
http://www.pe.energy.kyoto-u.ac.jp/
[RAKFSHBESHEICRET 5%

1. LI BOBEARKELICI ST, BHVATLOBIREMEN A7 0 —X7 v 7ENTE
TWh, BEBAMONSVKELIVF - AT L EEBN Y AT L @A L2 ERBREESRFIRIKE - &
HNHRL AN F = AT 2 OfEIE, MBENRT AFHEIBO7-01EH) TH, ZANVF—A T T
DFMEE D BLRIIKED 1 D TH b, bbb IV —7 (K - JAXA - JAEA) Tik. ()
B2 H R ELASHE O e AR BALHEM R TR L LT, [ LWIZ A VT — A1 ¥ 7 T D720 DOARK
FHHBEERRIF T 098] L W) T =< THf%REZAY - bERLETATH D,

AWFFETIE, TNFETITDN TV L h o 72AKEOE L U C ORI, &l R HE
RELWHIY AT A WAAROKFE R C ol A R BAREE R 2 B PSS D R OMGET
TV L ZOEGEREE T HFICAN TV, 4, BEEHIC X 2802 CofENnZ2, B8
SRS IEOBUE A B S 20T %,

2. BIAKFBHERIMERER [T 2T BN FR 2 SRR B O IX, BE2/Rd . sBREEE T
BRI A RE T A EBM, Ty s IS EOR CTHEFERMIAGEERE. KEEIRE O
ﬁ174/‘ﬁxmmﬁm/b74/#%&%o%%%EK@%K%%@%T%U&:V?%\H%ﬁ
AH—=Fl, XY PRYy ZIZEBRBEESINIRKEL TWD, TNz 0T, KK G HIFHE,

Ui 8 T E AR O IC B T 2 R AT o TV b TNHIXJAXAH ﬁn7/bﬁ%%uﬂﬁéh\n
VT EME BIEERE BRI, T2 — 3T RTOELAN Z W mB@IRETiT2 5 L9 1L, %4
WAL TERL TWb,

HA=E

=|m =

MAEIRTLA

HESZT L

KFBHZ A

FEEET (~300kg)

Py, R—LE SRR
o7 | a4—EY B ARRIAR

mEH RER

PV106 P RS A =Vt
1 KFHABHET (> 81 I KFHRA—RIL

E #RAKBHRRDEREEOBIEE IV S1FX42y NOBEE

28



20129

I RIF—RETBRIFRET RERTIXAYHARSIET EFHRE)
http://www.iae.kyoto-u.ac.jp/ksoshiki/complex.htmi
(ANUF rOY JEEORHAUAHRELE MHD RNEREHI4EH ]

RIEON) A b iy JEBOBCROEZ T 5 (1o SN VI OFMAITE, RIS
i~ AV RO (FLR) WE0MHE, 7T X< o L, FICH UAogE L mR—51tx B
BLTWS,

INFTORREELT

(1) 79 AMBEILE - AEEHEITO VT, RSB NEIC B W COEE TS RAEL (~
2cm) L. b0 A FIVIINCREHEHBE % A3 2 58EIRE) (~ 20kHz) O AV A7 — Vi & ifRE L 7225,
Y — A4t (BES) 5HllZ2S (a) 779 AW OIZIT &I 04§ 5 HERE) (~ 90kHz). (b)
FIZ a7 HUI AT A BERRE) (~ 70kHz). (¢) FBEICIRAET 2 BERE (~ 20kHz) @ 3 ffAT
RS, B AV F— A F Ve MHD A% &% (GAE/EPM) RIHIERIRE — F 2 EOHGHN T
W& o g% G L7z,

(2) BIAIVF—A F Ve MHD A ZEMICOWT, ERREid&EICEF v 2V SXEH, e
AN/ Kaf ZVgEgRTa—7 - 7T LA GHIOR R A1, STELLGAP XU AE3D 2 &Da— NI
L% 3L AR ST E I L. BhEEMEE (50-250kHz) 0 Bl 28 3 f AR A7 0 FEM 70
FEERN - PRI S, E— FE& m/n=2/1 (¥72131/1) ® GAE OB EZHFEL. I— FOFHlKE
EZENPOT, BT — FTFH &5 50kHz LT GAE KU 100kHz Pl E oIS 0 HAE €— K%
AREBRTRBN SN W20, SEERETTH 5,

(3) IKHEENBI 79 A ARG LT LA T I A=EHEH2 S RFHOT REH IR AL —
A F Ve MHD RGN LA L. ZORRE LTV 7 OIZEIERS) (54 BT #i%kass B AL ¥ —
A F VAL EEDFEEE Z U T B REEASHI L 72,

(4) 245 GHz <A 7 0 &M 3% NBl 75 A< KEBRIZ L 2 HEE W=7 H (<P>dia ~
1%) ®7F XDV, JEJERE) MHD A% @M (<20kHz) 256 N7z JRTE — N Tl
<B>dia ~ 1% 2BV THEHERN (V272=056) TIZ7 I X< &HEEN%E (Di1<0) THHA, EEIZH
WTHBR 7O — 7 TeHllT ez LNV a2 — L v b BESIEEIEBI S nwa & 2 FEZR L7,
B 1/21=050, 060 L TITHEKWE O —L v MBS RIS,

(5) ABHZ ECH ¥ A7 A12 & 5 ECCD EBii2B W T, ECCD ® ASHg (Ny) MFMS X U
Wil N ¥ =) i x I 2L —2 3 Pl (TRAVIS a—F) LKL 72#EE, MhRw
—HxIRL7

6) HA 287 - EVa2b—2a v Il&hECH 79 A~ O Fimkdikz. AM KEHC X 2%
AT ZEAC D EBRIRNT 2 FEARICER L, BT & & IR TR D R ORREE V (B &) 78
WMRTHZERZWSNIT LT

(7) AT T 9 A= AiaHll OO —Bt & L TH B CXRS Z %% L. 77 A~ O (V)
D53 L OB 2 B R HHE IC O W TR T WS, NBI 79 A<D 75 A< VAT EE (BEME, bo
A FOVIEGEEEE IS L) AR 79 A ¥ — 27 L72404i T CO- AFF 4T Vy(0) ~ 10 km/s
BETHH., CO- A4, CTR- AFFOZNZFNIZOWT, BERE, BB A5 ICHBI L CTw 5 HES
HaFoOZ LRERL, EBMICEBN SIS 7T X<t L, Fri kit o 2 #ED TV 5B, FHIZ,
B M OB s DM DL TH S o

SE3H

[1] B aE, [JedEN) AN K BT T A EEILH - ALt e P UAD ks {bomse ], &%
RGBSR R AU R L A Fe s 2, P24 4 1 H 26 H. Tl
(http://www.nifs.ac.jp/kenkyo/kyodo-kenkyu/houkokukai/ h23/sou_pdf/sou_1-1.pdf).
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$FEHRFT AFBEZHRENRSR AKBRIZHSET (ZHWARE)
http://www.rish.kyoto-u.ac.jp/labs/tsuda_lab
[ABEEEZ RV E AMEME DEIREITE]

HAFREWFFERT ASHED T B [EAFERHEOF ] Tk, A0 & CAFRE (AFE) ofF
PEZALAS, NDOREFERLL - R RITT B 2R EWRH L. BERIN O 2032 BB 217 -
TWET, &bl KRB N A AHKRWE. BXOERGOAREE., F7o. BELRKERE
REOWSELR &, EEEZE O E AH L2280 0T OB HEEEIC ) #flATHE T,

Z T HEEBRIIE O —BRE LTEBINTW A, AMAEFREZID & RAD., MEEAs
SO TRWE (7)) OBREERICET 2ROV TERNT T, KR OE I, ekl
AR B S E B ANDOB S % S IRICE - THEZ RIZT I EAREINTVET, 20720,
BRETEROR KRBT ML - MFFT 5720120 RAOE %D 2 K5 E OB % 5510
L. BRWZZERZIELL FHITE I LIRS TS, fEk, MERSOBNIZ, oG
PRI ERCMERE 7Ty b7+ =2 LTITbRTET Lz, LELEDS, X5
KDz DMZEICL 2T 7 AW, #1 E72 5 FEE 100 m FHEICFEES 2 B R R o Bz %2
CHY FHA, 20720, HELAL 70V VRFOEY - SEHcERZ & #EAHE O KK o1k
LIVER OB IR I DS L EENTVE T, 22 TAZEE T, AMAGREIC TV
WERE B 2 MEWE D5 A - AR RIS 2 2 L2 HIg L7z, 3 L BRI o
BFHEDTVIT,

ZO—F L LT, HERFELBERETORK T V—TE, &R K, Sk, EBHF5ET O &
PEBIASHEE U C. PR 23 4F 9 A AP PR ZERTAE %8 MU BUIFT (IR CHE L7z [HiBi g
BUsmESAABLIOTTe Y v T a7 7 4 VB (AEROGAP)] 2#i4L 3. ZoBlicid.
F7IsuvP o7 VR KERBEOBES M ZFHT 554 57— (L—H¥F— . L—
F—). BLOWHERRICHEEST 2 EZFH0T2 Ky 79—y —F =28 HwesnE Lz, —H T,
BAE 100 nm DUF o F /2 k-0, fily - ARRNGEI RO EA LAY (VOCs) 7% L oSk,
ZOBEEED SBW R EH V) E— v Y UV FETRMBT 22N TEEHA, 2T,
CNHOSDOMBRSZEEETOMTELEBEZ M EICEBE L, REREEZRABRRBSHO TS v b
T —LELTHEHTAHI LT, BEMCERFNTEL VAT AZHEELI L VE—FEI TV
B EEBN A RASICHAGDE S 2 LT, KREEOEL L O s O LB
EZREPIEE %) T3, AEROGAP Tld, MEWEOMEAYYH 5 & ZORMERHZ% ML —ATE
Tl INHOFLVBIIITFHICE ), 1EROBINITIIIRZ EN% o FRMITE RGBT 2 Y
BOBE - IEHR OIS, K& CHEET L2 L HfEsnE T,

LIDAR SODAR
TFoviy i
= ) 2oy
i BRA2 CIE
TG 1 1. BHESRECHIMESGSLOITOY
e LOFO7 74 VEHR (AEROGAP) DEE
s FALERE

D

MUER SR
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S FERERERMRER EFEFFHERER?ET (KHHRE)
http://www.rish.kyoto-u.ac.jp/space/omura-lab/

DEFHEONFREEZ S AT LELTHRA S

T YT LU EAION S BT ANVF R THEZ I U, Bix T AV F— 2 H oM B AT BRI
IR SN TV E T, TNOSOMER TICEZ20ME2H Y 3. —DIFHERY B T IR
B IR S N B FAMEL B E Y v 7 AL v b IR, 7 L 7S50 K EEL O BB IR F 3k
THEVTALY MIELE T, U ALy POREIMERES OGN E LTINS, B H M
HERES OFMN Z AR E T T, b ) —2I X LM RMNE T FHOMER T3 N TR D%
W - RAWEOKKRE 25 Z LAEMSN, BE LS L R0 FHRESRTVET, ThOHME
Ff- OB RE% BHT 5 2 LI NHOAEAFE 2 FH AT TR T % ETEELRREE o T E T,

FEDPH B RE Z EIMER T O [EIE] [kl Dnd] [HER] @ T3, MR T 0BT
TR%L, L EDITZORMIBRLMIRQIER ) TEA. BEL LD OZHEMR T T T,
WEEHEOTHREEZ VAT AL LTRZDZ T 7 —F 2D TET Lz, WO oo EHER
74— RNy 7@t LT, FHEMEERE L -BEEAR (RHEE) ofaBErgyohid,
HEMTHLELLAZLDTELRWY Y7 AL Y FORFBERIEME . EHEECES B
IFUTH > THEHEMIFET S L 0W) DO TT EBOBSARMICY I 2L —Ya ya#n L EEL —
TSR B BT AR EET Lz, ZOREREZ MM 2 & ERIT 6 R T-A5NB RS
B, BREREFIETAZELRLE L. T, VY Z ALY bNET 7 T L Ui OFABRD E
ECTT, THEMIIKRERAE CH M OMEHZIIAEBIORVOTTA, V7 AL v MIELR
Bk o TR AVF =R TAWEMIEST 228, 2FV@EEZALT (HoHESGZ2ET) hok
T A RIZT I L ANTHEBNME OB EZ B L THEIEL T L

SiE, KBl - MERBEAAEAER 2 H O EES IR S TEL 70— NVERBRA Y I 2L —
Va v OB THEERZ R C LS TERRTYIab—a yefa L, s Ee. X 7r—
VRS, TAVF RG22 K FERSERLIRGY I 2L —Y a YORFEZITW, T
FEREOTFMWEEEZHFH L TVWELVWEZZTVET,

SBERIES

B
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SERBEMREARMEERE (MUBHWRE)
http://www.viz.media.kyoto-u.ac.jp
[BFYIalb—2 a3 iERMATARIEERTOREHE]

WERIRIEILIC X B RBEEFAIKREL Lo TWDH I LX), HIHEOMHICEILBENTVE, ZD2DI
WEY I 2L —2a VERZ DD VIHEOES WL TSRO 5T, HALETIE, R FilE
POKFEZIET2BRORBE, TREIE»SOKFEZE T 2EEOBE &EARO00HH#H
DAEDS, WS NLMOMBECHBESICKRE LB L5 253N Tw5, A, HHMAEOfAE
WHROMFNT % 8 LTy A% ) R R S B RN 2 e 35 2 L 238 L. s & i
FEAIC BT B OALE & DM OBFEIZOWTRMKE L7z, HAmiE, WEMATICRE T 2 %EHEEL. Kb
D < M RRE TR E S %2 K723,

AHFFETIE, WEY I 2L — 2 a YEERICBUT M E B E OBRIZOWTHL NI T 5272007
BULEI OB 2T o720 IR L2HMIE, Y32l —Y a3 VHEROMEL RS 2 700 Y 2 —

LA A DN T B720DMWMT A VI BORER S NS, Y 2 —Tld. ZWoLT — & gL ¢
H D VATIEREZ A 720 SPATHERRIZZ RICICB T A 02N TERTL50TH ), Thzhol L
CTHIPAZ RIS ET A 2 LI L), WIS T 2EMMORETHIL T2 2 E23T&E 5, ZNITLD
EHIREFIHEHL LI T A ENTE S, M7 4 NVF T, WEYI 2L —2 3 VEEEDLLHOH
m%ﬁboﬂ%mrﬁwfii?ﬂﬁ#bkb@ﬁﬁN&hwﬁ%nk&é%ﬁﬁ%ﬁ%?éomu
BERINTFREIBWTHEYR T v Y VAR L. ZORAME - BAENXZ PVIZX ), FRR 5
#ao#%ﬂm?é BANZ MVIEAT T Ao HLcZ - 2inz ity 2 &2k, HEH
m@ﬁﬁ%% B35 LDTE L, I AGAL A T GA S D i Ly wiuh 3

LA 3 ORERE D GRIE. HALTHE T OMEEY) D2 35T 2 BIHE R IR Y X 7 2 &2 #H]
LT, B HEICBT % 3RTHEELGOMEEZ WS PIZT L FETH 5,

BEW
(1] 47 H 2 "PALSAR (2 & % =B MMl O FE 5 & > < Miem & oBfR " BrjllE e ) £ —
Me¥ Ty 746 (3), 20-26, 2007-07-02

HF 1 %’};

The upper * \ .._;__

tr ide e
streams side /)

-

1. BFEIaL—2a HBRICBTIRAEERREDEAFRICOVWTHS PICT H-HDFIHRIES X
T Lo A—YIIFTERE () ZfE-> TEBKKEE (fR) 28RHEL. BTV E2TEE I2L—
YasERLPSR (B) zHMEL. ARIET S,

32



20129

S A T« PIREE HEAAT 14795 (PHHARE)
http://www.ccm.media.kyoto-u.ac.jp/
[RRDOBEEAVED T AF v A BT 1 —ADT 1 — KNy 785t

BB RTFIRY) 2NV 2 2AF ¥ A4 V¥ 72— AREL WSRO TV S, FlziE, Badofkz
F—AOar ba—F LT 500WRL T EPHEINTVDE, TOLIRA VI T2—ALZ
£0, 32— M OBESERN TS L 252 eMMfFEnTwnd, LAL, A»6—F
MY 2 AF X 2R L, WS ZNE —BICRRTA I LMK E LTHELWHEE 225 T b,
ik, AMOITEIREMOBREIZIZFACEHRETDH D, BTEEZER LIV AT ARG 2T 2L
REMICHEETH 5 Z L ITRRT 5,

O L) HEPEICH L, AT, BRI Ko TR
S RREALL. [RE] MR 72 XmE 5 % k% B
SAMICIRRT S I EICLY, RIFARRE RO T ELRE
LTWwb, Tk, AEHEMEZ ) W hEs X912
I~ =27 VERRT 5 DIB T2 A5, BRIk % ‘
Wi L CEIGICAT ) LD TH B ﬁfé

CZT R TR & AHoRE G, Juieny - 8 '
FH R S R OFME S F M4 DBERICE > TED D,
FN% VAT LOuRGRERT VT XL ORIFEMH HE
BEEHTORRETH L, T0z0, UWTDX) RligkzL b,

1) BRI ETIREOD L DNNT XA =5 %

B L7z [ARDEZ2M ) ZHE L. ZOZRBINOMEIT L

TR 2L+ %,

2) BROIEEFRFE oM EME RS L35, 20D

720, BHANCEEOY v TV ER#Y AT A5 2, R

ZHTOMNELIEEREOMEREFE SIS, TOBI

. BRIy —< v RNy —ViliTe

Wb,

CNICE- T, BRARRBICH LT TRE] 2HET S
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