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WSETA I - Ml T A VENZEF L, BT A VAN OREDVN
XL, MRIWIZBUT B8 7 AGIRBICER TH 5 F:h5D
Mho HGEIE. FEBRICREBEREINA 7 ATEI A LV EFEREL,
MR F5oBE#EZN. S S5IMEXE & o GEHIs TR <L
FE—F V7% MRI ¥ AT L DEHLEHD 5,

X1 OPAM DOEMHICECE U 7-REED
BN 7 AREB A IIVERR .

SEXW
1. T. Oida, et al., “Actively
shielded bias field tuning coil

[WT]
40

for optically pumped atomic
magnetometer toward ultra-
low field MRI" , IEEE Sensors
Journal, in press.

=100 =50 0 50 100 =100 -50 0 50 100

z [mm] z [mm]

K2 EBRIMIIEZEE (@ BLITEVGSE (b) OBIZS .
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[FEFEZFFHIBAL - P2P T RILF —{5]

HAWREI ALV —ICX50HEERLEVORXREAY ¥ R EEREIZRLR L A VF— i)y
M3 sH, ZNON52 58N 70 —ORELEALLEBII LD AT LG22 EBPMEHTE R k->T
XTWwWb, SHE, BHAY FT—20FTREICERPELL L EVIHHKICE D, I
BOAHEWVICTEHEL, HEBFICZAVF—0R) LD 279 L. Ay T =27 2EROBEERHIEEOH]
BAPHEL L o TWBEBERLD, FZT 2 DEN) FLTFHNHE NI P2P (Peer to Peer) O
THiRT22E1CED, IVBORTFr— VTHIEFELZFEIL, v T =7 ~\OEED VLWL
IANF BB EFEBT 5 HEIOWTHIRE AT T b,

BARMIZIE, A VF Rk %419 Mk E A AC / DCEHEY 2 — v & EEME vk L.
RVENTAEN 7O —DEREXE)TFLZIFTFOEY 2 — VAMEFEEICL Y ILE L2 LT, A%
Bo TZRANVFAEZEELIT)0 SOEI BRIV AT LEZFEBT L ETEEL 005, WHW T ANV F—
WD VAT L ENEHGEE Y AT AOWRREICTH 05 BEICHE)BIEE Y 2 — VLA E VIR
FTHIEILXY, anNAMIIYPBORSr — VCHBEZ RS 2 AV F—{EZ% 2 EH LT 5 (1],

2B E LTHIDX ) BRI Ay N T =2 %E 2 5, EV5DHITIERKA200W, /ST —2 ¥ 57 1
YaF v AT LA (PCS) OHIEHRAI00W & LT, Iid % HwT 300W O % B S 4 % IR
ZAC/DCEHREY 2 — NV e EBMTHEE L, COL X, EVEGEEOY A I v 7B ThsE PCS
DEEZBZ, Ay NI =¥ v $5 8l hb EBRICHBCEES L E0MELBHOR
DEDNEZK2ITRT . ERAEFOR) LD, FTHRIPWEIOR) L) THY, IEEFIIRMO BRI
ERTo CODEIBREV 2= NVEHOTIVATLAZBRLTAHZEI2ED, 2y VT =27 058 - KA.
SEL-FELE HWAEEEREL, Ay T2 ORHBHI R E, FAN—V AT LAEWEY AT A
OWFIC X B, BEISL-HHEOE WA Y MU — 27 SEBWIZR 5,

—HT.ZDEIBRAY VT =2 T =2 L7 ba=2 ZAD AL v F ¥ 7 AREEBED G A,
KHBENOEFERE R E2ETL720, BEICIOTREICEHETLIUNZA MRV AT LAEZHERT 572
DITIE, CNEDTHLERL-ET ML - iGEHTFEOM IS EELZREL 2o TBY, 20k) %Hl
HMTHHIEEMED TV D,

SE 3
1] #JIL L A, fil, 51 AC-DCZEMREY 2 — V2 W72 P2P T A VF — Rk T AT 47,
HEAFEXE PSR, PE-14-192, 2014.

MUY ACK  IRAERSR]
PCS Max 100W ® HON
{ - ____.___lllil_“]._Jm_______._ '] [ 'IIII_.! __________________
- FEPRA~ELR AH— K
& [ g == ]
| ‘*—"" 4 .
-~ % AR E DOm0
@DC/AC ACDC:() o IR AR
Batteryl Battery2 ""‘ YA }ﬁ Jﬁ@”zﬁ"{i\’ );
Max 200W Max 300W . i A "
E1 BEEEMSLRY NT—7. K2 IxNLVX—BZOEREMY(EGEE. TIIEN).
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[SIC FEFICH(THERMEICEEY 2 EHRHR]

BERISEOEIA 7 7 HEHREICIE, BEHTEDONRT —FNA ZABERENET, ZOXIREN
A (R—ER. BiR—-RikE) 358, BEE WE6~8kVHED Sith4 ) X7 HwHIT
WETA, BHIFOBHHEENRE L, BHRICTHVE VI EZEZTVWET, 20 k) RBEIED
BTk, X vV 7OHEAZEHT 5 SIC (BILHEHE) " K—=F 7134 X (PIN ¥ A4 4+ —F, ¥4
) A%, IGBT %) AL TT,

BEELHICAMZSICEEZ LS. EFRHALOHLY Y > TWB DM 1IkV O T/NA A TH Y,
10kV @D T34 A% FEHT 57201201F, FERBIOT NS AEROMEICB VT, EFILEL T
WET, PEF YV TOEAZITEHTANAR—=FFNAL ATIE, FxV) 7HGOBKEHIEIEE L
) F9. AFEETIX, nBISICIZBIT L F ¥ ) 7HEMHIRXMA, UESHTZ 2y y—LIFEh
BIEWIEN, ((BERIED 58 06eV O#EL) THAH I EZFEEL. MBIz TI &ilLoT, 2
DZEyy—REPHERTAHIEZRBLIE L, 2O ZEy sy — LI AKX, BEEED SIC
K720 THRAAF VIEAZ TS 72 SIC THRDEBEEICHAETLRMBTT. LeLuds, Zok);
(E 73S PAHTH 5720, BE, HENO LICHENZ ERZEm BT ONTE T Lz, 40, &
DLy s —REGPREZILTHLIEEZMELELZDOT, BAHAVELET,

7Yy y —BEERIEMEICHUET 572012, BERREOBIEMRNTH O KaEHRE 425 DLTS i€ 217w
F L7, 720 RBGICHAET A2AMETFOWE LML TR 72DICE A Y VLG (EPR) HlE%
TWE L7z, 22 TR Z &I DLTS #lls€ & EPR MIE Z [W— O REHIH LT 2 & T, —f&IZ,
DLTS @ i3 WK% E 2 A3 2 FHCHE L TE ). EPR M@ I3EF ICEHEO K & il b
L7z TI DT, A F—Er 7 EEFHRBFEZEHL T & F—Y¥ Y 7EBETHrOEWRIEE
Ex AT 5B 2 RN L E Lz F 72, THUIERAD S OB 5 2R3 4 2010 EED R E 21TV,
MBI L VBB LA VEZERLE Lz, X512, RBEEED 100 u m YL EICH 23 X540
FENE, negative-U & FHEN A KIADFFHRNE % U3 5 720 14K, SERG T TEPRMEZ4TH &
V) RIS HEA F L 72

B 1D KREREFHREZRLZEPR AXZ MVBlZRLET, Z0O gflERWHMERLS, 20
BHIERERIL (Vo) »OoDREFTTHAI s hD T L, KIS, EPRMED SIS Sz kFEZ2IL
DA VEEL DLTSHELOHEON-Z 2y ¥ —BEOMBEZK 2R LET, F—E VI EER
REGBEEDOR L 5 12 HEORBETICH LT, FIEVEBELE ZL Y Y —BEFN-HLTVELI LN
55720 F L7z EPR. DLTS #lEIZB VT, MBI UM CHET A RMIE AW E bR LE L. &
DFER, SICIZBITLF+ ) THGHIRRMTHS Z 1y 7 —DOREVPRERILTH S Z & % W
ETHI LKL FE L7

[1] K. Kawahara et al, Appl. Phys. Lett, 102, 112106 (2013). 10" ————r—
O (A) 1.8x10" cm’®

[2] K. Kawahara et al, J. Appl. Phys., 115, 143705 (2014). “-g - A (8)3.8x10" om® )
> - O (©) 1.1x10" em™® 7
T ] o I:[ II:‘
] L r 1
: AR 5 VoTa = Vo
> Funder ] 3 10™M =
% r[lillumination 5 - \ .
5 7 E g :
R=T ] € r i o ]
© ¢ S - ] r~ -’
i Fin darkness - Ve(h) | = A
= AL = y
"Bllc 9.415 GHz S 100 S s
334 335 336 [V Tmax determined from [Zy,]y profile (cm™)
1 RFEZILOD EPR XXY MILOF]. K2 wREAZEEPR) &zt 4—%E(DLTS) OME.
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[EFEHEREICKLIERFAEROTF / X r—IVERZ M EHA]

BAE, EEBMOEREMHEIH»OTHRVRICE T > T, BRAOEREF Yy VRV F 724+ U
e EORBAREFEIRDLNTVE T, SNOBREEF v /30 ¥R REBICB T, ERE
-EMRIC B 2 BMEESCER_REBORMESZ oM EENICHEBRLTVE S, —F. E4hS
FIZBITBEERIICB T, ARG F-EE RO BERESLERA ERAEE #2172 1L C
WET, LA L%ASH, B A 7 — )V TR S O BAT 540 % FEERI LG 3 2 FH3 A L %
Wiz, #i7e EA RSO AR B I TwE L AFEE T, SRETITHRBLTE
7o R B E O R WA TR O SE (FM-AFM) %, BERERIERO T/ A7 — VB 54 FHINIS
ST A LI LE Lze DF TR, B BRSNS, REEER ST (SDS) oK 3
)V (HOHMBRGTEER) 227 VB E LT, SNV EOBMEEBIOER ERZHE L7
FiZowTflinL I,

FM-AFM T, sk L 58 o fICid72 6 SHEAEHIIZ AFM & & F LoN— O RE o 21
ELTHIE L 9. BAOANTICIZE RN 2B EHIIGHNAMAEE 2 ) T 9725 BRI D ~
F U= 2 PARE 2 LT 2 e R E 2D T3, bhvbiud, BBk & MIEh % B
W h v FUN—BREE BT 2L T COERMEICHILE L, BT, 7+—AT v E Y
FEEMEIN D &= O N 54 %GNS 5 g EflAEbe s 2 LT RnERFEZ K 28BS
HREIOIKRIE~ Yy 7% F LRV THIETSZ &I LELE (K1 (b)), (0)o MK EoFKE
Lovid, W1 (d) ORISR ENS X912, BEK 48 nm O IROMEZ - T F 325 il
Exy TiE EBE KL (b) (o) &)z, ToMEIZ—FHLTwET, 512, WEShIERZ
HIFT 05 I VR OEMEES M 2 KO LFHHEEZHIEL. I v VHEHOEMEED I LILAH
DEMBEELIOVRELL R EE2RLEL (K3 (e)o RHEEHEI. 4. SFTSERH/TITBITS
3 LR O R TR A O E IS ST L TwE T,

® : @
{48 RIHA [ B8 i

B EhFI15 11 74 €

. IJ.I%{!

4.8 nm

Y

leoreyT

_—
(2]
—

Surface charge

—6_ 0 1
istance (nm)

X1 (a) FM-AFM D& . (b) FM-AFM THREEh 2 2 XRTARB 7 b (4f) ¥v 7. (c) (b)
THREBLEYYTHOBRENBZIATAIYYS. (d) 95774 LD SDSDFEHFIEIL. (o)
YHAEI I LOERTE .
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(SR EXZ APl A & i Big 5 LR |

W OBIRSHEETIE, BEOIRE 2 2L X85 2 L THIRGREZZRTEX 255 FRIEWEo#k
BETRIZNEEMTLIZILL 2w, 100Hz U EO OB RELRZMETE v, —H,
TR EWPERPEFE LV E W) Fvbky 7OWFNEZE 2 5 L. MEDX—EIRIZNTZWIETH -
TH, WIE (= WHR) Z2EEIcZ s 2L CHRITRIEDSEELZRTEX L LS hs, 20
X O 70 MR B R A A R S - BURSHC B W T EBITE T, IES RS (NDIR) &~
UK AEMR AL RN R GO A GG TCTIHEEICTAEHTH AL EZONL, TRAIIINTE
T BT H O 730 FERERBIZX > TWHE OIS Z & A FEEGRIS L7212, 2T 7+ b=
73O NI E— FEMEAER S5 2 LT FlRIMNRIC B 1 250 R SHER 2 EB L T & 72,
EoICEAN, BT HAREO L TICpEBL Y n EEERT, FUNT 214 7T AEEXEZ S L TaTH
FRADX v TiEA - 5l EHE 2T TH 7Ny RN ZHI#ET 5 2 & T, BRI 53 2R ST
SREE A ALY A TR S - FEREL 72

AL R ] RE 2 AT IR BVESHOGIR 2 B 1 IR 9. A Tl GaAs (24ML)/AlpsGagrAs (46ML)
o510 0 n MEERTHFEZ GaAs D p-i-n ¥4 +— FHEEONIIEA L, =Mk 12e
SALELD 2 RTE7 + b=y ZHESHEE Z TR L T b 200CIGHZME L 728 &, W4 720V B&
10V IZBT G AT MVORERERZK 2 1R T #3547 A OV TR 92 um (2B THG R
074, Qfii 72 £\ EEHRIE - PR SRS A X7 PADBESLN TV D, W4 7 A 10V EZRAE, ¥—
ZHEETRIT 024 T THATH05, ZOMDARY FIVOEEIZFAREZALL TWARWZ L3005, Ok
BEhS, PERE (QH 72) DBURS 2B 05127250 TERAMICEHTE LI EIRENS, SHITK
SR O i Gt 5 2 5 D R U AR AT 2 B L 72k SR & X 3 WTR

+, AR YAREDH v b+ 7 ERRIES X Z IMHz Th N

L h D SO, LIS X ) WA RIE R AT 2 S -
— 77 OV ATIBUREGEOZ R (100 Hz BB % 441 wm Wt
BB Do Arthy w7 TABEEOREILIC X I - 222 Ritconctt

REZRD S, »OoEMREZ )Y FIELLTPC »oEMETD
BidE 2 fi/ NS¢ bZ LT ~10 MHz BREOEEA L v F > 703

GaAs/nBIAIGaAs
BFHF

(FEZ200 nm )
HLMEEN DL, Lk T. Inoue, M. D. Zoysa, T. Asano, o
and S. Noda, “Realization of dynamic thermal emission (RE800 nm)
control,” Nature Mater. 13 (2014) 928. 1 BRESTHTEE LS aiE
HHBFEDOERE .
Wavelength ( pm)
121010 9 8 7 6 5
B0 L PR ! Bialck i ! LN L L B S ) B B ) B R R A
5 | 200C a9 | !
= )
2 2
22 6~0.74 T g
; Q=72 » 'c'i,
% 1k 20,24 i ‘% o EHEE .
E 3 O BB ]
0 : : : " A -1 PSR TTY R T IR o7 S A e TTY |
1000 1500 2000 o2 107 10% 10° 106

Wavenumber (cm"] Frequency (Hz)

X2 H/NAT7XENMMICKBEHANT FILOZEAL. X3 ZEFH/NT—OREEE&EE.
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[ERKE D LERAVERETORBRBLETAY X7 4]

JiF - HrviEENLDA A4 Y (LITF, FF) OLEHITHEEKZ 7 4 — o3y Z il L 725
REHE, EDLOTREPDIEMR AR L, HPRGEHE Xidh b, 23 2T~ A4 7 aiH
BoG 2wzt v ARFRENCIE. FEBEOAHE?I 10 BIHEL TWT, BEOHOERIC
bhoTwbd, —F, BHEBOIBIZL —F - EREIT 5 & HEBROAMHD?S %2 S 512/
ELFTHIENWMHET, BAEICRICHEEL2OH S, 2O L) L —F—13RFENE D Xidh, Bo
ERDFFANFENRE T > TV 5,

TR OARFEN S A 7 B PR FRERL D BN TV B 720, <A 7 0 RETREHE ok T3z
DB DA S % FHI T & v L7225 T2 B O 2 JElFal % ik L CAMED S IdE S b,
L 512, [AFEONREET O IR 720 TR BRI L CIdEHRAS S N wo T, B 205 L%
HBELMEORZNET 5. 22 2 RGO MEBIE R H TaPRELIFERESHEN TV 72D,
Y — MERREZNETE v, ZRODOEBIIOEEER a2 2 MM 5, BEEHRa 23, £—
R L — =2 5589 5 N5 FIN 26 OV 250 % R0 T A7z b O T, & L DB RE 5k
TELEBOL —F—HDESKE B> TVD, ZOEMBYEL 107 BT LIFFICIEMH R 2D, 2%
i/ U CRBERIE ) LERIRT 2 2 LD TE S,

2ARELERIE. MLICRT I T —FHOkk
FhicazzMAP S €5, $abb, SHFoOL —
P arDE—FEDOE— MEEKEHREBL, 2
D= MO —ELERLLHIIZTLET 4 —F
Ny 76T A, FLT, 22000FE—FE 2HH
DOFHERLE O ¥ — MEBEEAENET 5

B 1 OFFIIEZETHIEHIO S AT AT, E—F
FF &=y n - F 7747 L—F—%2HIEL., 455
BT 7 AN=TARZ MVIEZEIETFHDTH 5.
(Web UKD FCHHELLANT PVEUDE g et (pasen) o mHBEBROME .
IR 20) K2R O — MHERE FoEE im0 LEE
B vy THE LR B S X3 — M
I OFBELLL T IZIZIZINE > T BB ESLRICHEHTTRE & 72 > 720 K2 GIEHEEHI L7250 L —H —
EOE—NEBEBTH B, MHRAMAIEETER WO PR T % 47— B 0¥ T fiiEh
HIR XN TWw5b, HE, HlEoEH bz D TN T, AR 252410 LCE SRl 2 EKT 5,

A S 10" OSElFET O lId, IR L L COER SN Tw5, RToREoRERIEw»
DEZTWRELTHFELT, 2HE DT

firfl
[E14A

II%

DL

BEHE B L ChEARAOBVARIE  § s "
NZZrRAVESATESR, Ll F 3 LEIN S S
HOTCOMERE BT S o mmEm 52 25 ° P SRR
BT RABRTORBEEMERES  § o fg o ‘
BEZELZ R T ZEDRRBEINTWT, W L 0 50 100 150 200 250 30 L -0 0 50 100 180 200 250 300

g = NS - 2201~ Sampl amples
R ORFRF 2R IE, BUET D DI RIS Phase Iocakn;zg 822 nm Measﬁredpé 871 nm
KB ZOMREMBTE LS LNk,

ﬁﬁﬂi:ﬂ%ﬁ*ﬁ%b:ﬁf”}ﬁ%:@@f“%o 2 E l/_-'j;_‘:ﬁ.l:*ﬁlﬁ.ltﬂsﬁbf::-L\a)E_l\ EF.I
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[{RERESDEITICE 2072 VHBERDOIREIERE |

BHEOPTOY 2 THEREHTOKBHT Y F VAL 2 =T, AERMKEZBLTA v ¥ —
Ay M EOEHRICT 7 v XA $ ARG EHEICHEZTwET, LrL, T7RATE2ar70Y
EBUEBIEIIZEN - BHALLTBY, HOPML W E B S TV AIFERIZZZED AL ETTIZ, LiFLIE
% DI EZBRRTIENH Y T3, —h. NMIFAMPEE. KACHE, H2Td5H9H 2 & T, #Y)
fEE LELIEADICR O T e TE T, 2 TARIEE TIX. TR % & ORMAY, F
HEOKT 2O TR S B HEIR A HEE L, FREIN - RSB RERRT L2 LI BRA V552
TFAT VAT LD ERED T VT T,

Zorx, (1) AHBOEFIEHRZT T, HBRHEE, RIFL Vo EFHENEREZIEHL 2
S EOLHPIREE EXKRLEEREE - .07 ) 2H#E L. (2) B EHRz2 ARLHEVT (51
AT VA REFREF LML T) FRIBET S, Vo -2 EBTALENH Y T, (1) 13887 —
Vil (2) ZHIHORMEE 2 ). £ OFEBID S @Y R HIE O T EE o A121E, e
DPMZMLE) ZENTETT, SOLIBWYHMADOVEDE LT, LT T (1) OMEICHEN
RO, Ay a R L YRS T U RBEL T AIRRIIBWT, arT Uy U H
B OMBLEENEHRA 5. FAHBEOREZHEET S FECOVWTHRAMLE T,

1. ARTEOEETTIVICE D FIAEDEKHERE
FHED THEOBRICEH SN TIyF Uy FOWNRZEHET L] L) —Hoin 2R E
BETFMIZE > TERTZET, MHZEORBD S ZORKEZHEE L, WICHE - BT 208 %2 7
W BFEEZBERLELZ (M1 2o COEFATIE, 722 213 [REICLSZES ] Z2pIcm
WA HIE, [kt 2 [BH] Lo EMS LV EEH IR, ChooERZ > X ) itg
NENELFERINDLEEZ T T, 512, FUZFLEDL ) 2ME (7 AXRZ b)) 5 OEEK)S
HYI) 20 L OMHBEO YT VY HEROBMT =5 B oFRTLFEEREL VT T,

2. THAUBEEFA LU ARINTH 7 1 — XD
FHER 7T o ZHE LBEITSHZTIOBICIE. $TE0 X 2RBINEMH D 5002 FHE
A EHIUS] 5 72— X, BIITEICR L2012 THE - BK] §572—X, 8512 [HA
WRIER] OMELR L, BERREOBIEIG L TWL220REBIZFTONE EvwbhEd, &
ST arysFryyoFHEL YREEMHESENZTAH SN TRIED M TbRhTuwa 2 IR L,
INEREMEALTSZET, AHEDTFERNROBMEBHRZ VS XD EHE T, [1HHHE
R (IR - GR] & v Z2IRERRGRZ1T) FHEAER LT L7

(1) Imterests a
Importance weights of aspects

Q\ i Layout of iter ent i
/TN | (EEm] E
, i ;
2 .

I WVith aspect model
[ Layout only (baseline)

04
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0 .
50 70 80

Data ratio for prediction [%]

7,
(2) Aspects of focus

oy

What users consider when browsing contents ]
3

Gintotn ;
Time -

— c

\ (4) Eye movements %

(3) Attributes of focus Sequence of gaze target (regions) E

a

Pl P L A

Aspects

Associated with attributes of items

X1 BEEEF7ZANXY MIEDCERITHETIV. K2 1—-YOBRR7ATLOTFEEE.
HEISFRICAWERRT —20%84& .
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(A>T Y EQBYIGMBEERAZERRT I ATLTT—XT 7 F v

pek. TEHORE A Y T — 27 ORI [WoTh, £ TH, EmHlc] Z2HEICEDSNTE 2,
L Ladsh, REANLIGFHSEHICBWTE L oRICHEREZAE L TWwb (Hall 1969, Davidow
2011)c L22L. A2 BFRIEHER & & HICBIL L A& IZHFIC S IE S BET 2 0cxt L. il
Ay VT =27 OWBA V7 FI3EN - BENTHE, 2T BIMICEAY NI =2 B ZAERT S S
EERMBEICT AW, V7 IR ETH A, €ZT. dv bI—=7 2% =— 20 U CTEIICRER S
LEMTH LW Ay V=2 EZHOHEME, AN4Rar 7y oMoENRERY 22bd 54
WTHAHEBERA ) v 7 OHMZHCEREY AT AT —FF 27 F v 2L TS (HiRE Hrist
AV bNT—=0 T YRITA2014) B1IDIH) IR Y bT =7 OV AXYDPFEL, LAY I
BEAET AR v b T — 27 22 NW-A, NW-B, NW-C IZAABZNZNE L TWb, KRy b7 —
7R OBBREA M)y 2 RBBTAIANADTA 70T RHET L —F— I RSB EN L, KK
Ay T =27 ZBHIZBVWTE) Vo2 Y7 VY ASHEEITE D W DIEZBIRME X M) v 71280
WCRHI S 5o FFfll S 74t SR O S /S WS U TWHE A Yy b= 23S b, BAKR
Wi, AR 2 FEEE AT AU 2 D T < e B X 9 A0 2 B ASE U AU W B 70 B A D
WL B E)ICHBESND, WHNZEHEOE /EWIEI 7 VY OREORS SRR I wo /2
I—HFORENEE LTEHENL, ChEERT L2012 A Y b7 —27 Tk, AT W
AT yVIEBEIVEEMICUELZY) XD E L oWEY) v—X GHE - LRk BEWER L) &
Y MTD T 5,

v T — 7 BRITERR. LB, EESH LV 2T TEICAERTAIENET LY
A AR Y N T — 7 B EART A 720EWEA Y V=2 ETWEY) V- 22 tT AV -5 D
BEZETHULENDH D, T T, LERV—FREBFMIERH L7, BRER 218, Aitv—
Z$300. 75 AZRE0L. 04, 0.7 OWIA Y v T —27 % vize Bl 2 — D EEER T 5V —
OB MRS Y VT =2 12BN ILERNV—FIEEZRT BIrH. 77 ATREAVNS W
EEMEIT LBV — Y BUIKRE SR 2059 ClICifld5, Tk, V—FH»BEICHERINT
Wz, BV — 7 BOBIMIR Lk ) — FEPKEIMZ5720THbE, —HT. 75 A54%
BOARKEVEENV=FFITITITHBICHZ TVD, 2L, =P EEERT LI V-7 DL TH W
WCHEHREINTWE 720, BERBHLV— 72D 0n720THb, ZOXHICT ITATREI/NS W, §
bbb, V—=F BPBIERIN TR WA, T—FPEEER L Tw V=712 ek LTK
BON—=FPUEI D, COMEIX I V—2 S0 IERT L2 —FEIEE, BT Evwo7X)
W RETNETHFETELDT, 2—FOEHE LY bT =7 OWTHENT L X RiilA LT S
CETHEA Y N =7 B OFEHEEZR XL ENTELLEEZLNS,

R bT—UZEMH 350
= 300 > © ‘/Jl
® 250 _ N
| 200 . BF
= 150 * ywm s eEE0
Q 100 : :,,/"'/' s C=04
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—_ 0 &
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MERYRT—5 ERIL—2%
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[l b5 > 2 22055 HEZE DFEMIICAIE S 2EEBHR ]

B REE O 2RI DD TR T v YAy OBGESREL ) . ERERIEE ORI
KIEIC L L7z —HTy 7= MEBEEIZE TR HY T THE 252 L, Ml afErHnws 2 &
WK B ERBBIEEOEEEI T AMEE L2V IBEO TS, P Y I AFIZIEMA LT — F2dH 5
B, BN T AMERZEM (Negative Bias Temperature Instability; NBTI) & I 5 B4 (b a8
FELZERO—D>THb, NBTIiZ, pMOS FF > IV X7 OBMEBETEIERL» I LAT585% L LTH
WE b, BEEED LX) EROEOBEREIMET L, 420354 IV 7ERICED, ELWw
HERNTE L RY) VAT LAORIEICE S, NBTLHIZPEI L D HISN TV A HLENTH 505, FD
BGUIRZZEEIIEIHO NI o T v, BHFEE T, ERNIEE 2hE HW5 2 A7 2 OfFHME
M EZHEL, ZOMPER L LT NBTI OIEMEZ HlE & BIUE#EO € 7 ML) LA TV S,

AR TIENBTIHILD N T VA HOIEEDXDOWMEICOWTHIT S, FEIX S 2 X 08I,
A b E & HITREL Lo TETWS, HERIZ. VT VYV AFFHIES D Z DM E I X 5 o K E)
TEREDIZL DX IG5 2 EDBELRWTETF LR TH o 7255, IAEOERBPEDILVISHE ZET 5 L.
BFPEHLIE S0 & O BERA EE 2 BIERE L 25 TV 2, -

HESO X MWEIC BT 2RAOBEHIBEVHERITD  ovro—— i o

=
2

%o NBTLIZ @ AL TR ISET T 2BRTH ) a0 i SEEN
EERIC L D B2 N S 8T D SR I IS A S R v - - -
BEXET D, SHO LT ¥ VA HOKIBEREWEICE " e o H>
DINET 5 I12iE. WHHEDPATTRTH 5o K1 ISR EH 1 EFIBFEOBSE .

% L 72 NBTI AL ok 41l 52 5 o %
SR ERT ZRONT VYIRS &
FEEICHAL T 72 3 S T I E

&, AT L CEME % BXRIICHE T
LM EEZREL TS, g
B OKEE S %2 EDLNT VDAY
BAbD 72O DBEIEENINZ. LD b
5 YV AFIZHHNAT S 720, HAK
N7 YA O LIZIZHE CREFTHILOMETERE ST LD TE 5,

WEHROGREZ MRS 5728, 65nm [1] 2 O° 180nm [2] » CMOS 7 a+t X % i\ TERIEZ TV,
NBTI X 2% baME L7z K213 180nm 7H -t A TREL 72 LSIF v TOEETH Y. % 4000 fH
DOHHES T v IV A % X1 OWHINEZFEBT 57200 FLEEEAF 2mm M5 OFHEBICERFR SN T
Wh, K31k METHESONZFEY A XD T I A% 600D NBTIHILDOIESDEZ/RLTWD,
) L72EIZE D, NBTIIZX 241LIE 52 & 25F ¥ A OVIERG IS RILH] LTINS % 2 & 5% R
WHHLNIZLTETWA, INHOHIREETIVICHAABEEEFINC 7 4 — FNy 795 2 2T, il
H7BEERICBVTE INFE TLFABOBENEZMER L - ERNIEREEEIC R 2 LS5,

wW B~ O

AVry [a.u]
AVry [au.]

0 Bk 10k 15k 20k
Time [sl]

3 NBTI HILOBIZESR] .

SEM

[1] H. Awano, M. Hiromoto, and T. Sato: “BTIarray: a Time-Overlapping Transistor Array for
Efficient Statistical Characterization of Bias Temperature Instability,” IEEE Trans. Device and
Materials Reliability, Vol.14, No.3, pp.833-843, Sep. 2014.

[2] H. Awano, M. Hiromoto, and T. Sato: “Variability in Device Degradations: Statistical Observation of
NBTI for 3996 Transistors,” in Proc. of ESSDERC, pp. 218-221, Sep. 2014.
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THARRBRECOREDRED-DDOBLmEL — 458 A X —2 > THHi]

BUE, BB COREMHRIBEMEL FEREESEL T RICHO CTEELFEE ZoTuwE T, £ O%EHE
DREERAEYTlE. PAWIE XEMRAEICL D, BRIISBIBAEIC X ) REDIFERNICFE LA T2 W
L) BIEEIMOENTHE T, L2505 FREARTIILT Iy 7#-OF A 775 EFEEOREGED
M s g, REEORELRFEE LTE#RIN22H ) 9, HE. B TOREOBRAIH)L IR
L=k A A=Y VY TEMPEAINOOH D) T3, L—F1d. XBREEBE X 5 & AMENOBE
BL R, MFOKREESITEHRL, BVARIETOL A=V Y IR TH D E V) BFPAILN
TWE T, LRPIING EDE L DEETL —F A4 X — T ¥ ZEEDT TITH S . ZDOR4 2R
TH7ZOERLTVWET,

29 LR RMAT L — 3B CIIRENFILE L ZIRETONENLETH 5720, MY TOR
LI 2SR % D BEOFEED B E N TV E T, 2 bR OMERZENT 572012, BE)
HONEDEERA X =2V FHMiERELTCE T Lz BEHTOANMEOEH D> T LEEIIE.
ZOEBOWPEEZMET S & THRROHEEDPWEEL 2D T (X1 )o — T ARDIERPIELL bhro
TVABEAIIE, EE 2 EREEICHEE T2 N TEE T, 2DLHIT, BREEIIIHOITEEL L
EFL, MHZIELLSRDBILERAESTED Y T8A. 2 bid, MEEHROMERHENIHED FY
YA X0 MEERIZOWTOFAAGRZ RWICHA L, L—F A XA =J X 72X H5N LR
OB AIREEE Lzt — 7+ — A AEA B L. BE)AKROEE R ZIELSHEET ST LI
WL E L1 ZBEoXx2) 74 FiBREZ N E TN 70y 22 b ATOM (http://atom-
projecteu/) (CZW L, ZNF TIZHAZHBDBHB L CE 282 H LI L—FI2X 5 AMRDBHR- 4 A —
VyrEMERELE L X2, 3) 2

ZEH

[1] Sakamoto, Sato, Aubry and Yarovoy, Proc. European Conference on Antennas and Propagation, 2014.
[2] Sakamoto, Sato, Aubry and Yarovoy, IEEE Trans. Geos. Remote Sens. Vol.53, No.1, 2015.

80—

Target
Motion B\

N
‘ &

A/Antenna

A/ Scan

N

N

N

N
y N

|

M1 7 5+7LA0fEE M2 AFCHEALAYZE M3 BERMCHEEIALYXR
ABCREFBHT TR . HIUMRICHRBLALRE. £ HKs LUBBORE.

27



No.33

AT LIEHRRBE WREEGFIE (BHHD
http://ishiilab.jp
[FIMHEOMICHREORIRX T FI VX

%

MM AEMF ST CTIEFE TV ATLAERNRIC (1) ARt E2 ¥ 8 T5 VAT A LRV TTET
) 7B HRFHEIIEZE, (2) BT H Y AT LADETI 2 BB S BN, (3) FET
B Y AT A BIEM TR TEY ISH LT < THWHED, 3T 7u—F % [FRICHEAE L T
wiEd,

HKENZ ANTHYHATHS My 712, OIAx 7 I Z ARV FEFT, 247 FI 7 RAEITH
(2B 2 AR B B o F5be B AR & HERE IR R T KRR 2 38 L £ 9. AR OBIEH 1000 fRAR o i
MRS, 1MEH20 1 T~ 1 HEOMBEMEIZY F T ARE LT TE L EEER#EY T, 371
GHTHZ L, ZEMEMIIEBAKIRELZ > F T AREEN L TEZ AV, EHICTY T T AFHEOBS X
RELOMEMEHOD ETEELTWEE T, —F T, 7 uZzHhoRME BREADZMEL,
WA RENENE D% T 5 R TH D . HEERE AAD LR & BRBRIC X - T2 L L T { #H
FTHYVATATY, £2TC, WOI 7 0L 2 RET 52 & T, Mo~ octfioiE, 0w
TR OREHLFFEHRORRICEL ZE B TELZ2OTE RV EHFHFEENTVEDTT,

L2l X7 0zt olszms 2 eid, EKHRER2IETIES ) A 3KITWITAD
B AEE OS2 IR D 2 L 1d, BAMBEOREEE - HEEORA~OE T, RAEFY FJ O E O
BT =25, S 2 JoE LT < 2 S IFRILEEAMR O RA~NOPR TS, S 512, hEShi:
Il A 2 B L T < 2 & id. BT — F LB & EH B~ PRk T,

Skibbe W72 E 1Y a7 ¥ a v N ORNERIZ D 72 2 JL 6 i BHIEE R 12350 X0 Fookl 70 158 1] B A
EENIvF U ITLFEEMBELE L, COFHEIL-T, Y a7 ya N efiiisnt, g
DBEIETZ BT HREBEE O EDO RIS WHREIC R ) T2, BITRICEXZOREL M ELTWw
%9 (Skibbe, et al, 2014) (X 1A),

FRYLAFZE B3 ek & BRSO N T E 2RI oA Tld e < fifsiis &, MofEoME (7
T LokiGr. ERLOWEE» HHEET S FEE ML T L7z (Nakae, et al, 2014) (X 1B),
COFEEEBEDOT v bOBEMENEKICEIT2 Ca2+ A A=Y v 77— 7 IC#MAT 52 LT WATH
RIIEEN L TV BIREETIE. 7)) 7 S fESHENIIEDREERH 255, HOEZEIHF Y Hohizn
eI F LI

A5 BEDFHICHERZ () 2) Q) oa&aTo77u—Fi2REHEL, 327 bI 7 A% D
TOWL72ODT L =7 AN —%RKDODTO X T T,

Skibbe, H., Reisert, M., Maeda, S., Koyama, M., Oba, S, Ito, K., & Ishii, S. (2014). Efficient Monte Carlo
image analysis for the location of vascular entity. IEEE Transactions on Medical Imaging, to appear.
Nakae, K, Ikegaya, Y., Ishikawa, T., Oba, S. Urakubo, H., Koyama, M. & Ishii, S. (2014). A statistical
method of identifying interactions in neuron-glia systems based on functional multicell Ca2+ imaging.
PL0S Computational Biology, 10 (11), e1003949.

A
2 t‘—e'qr'o'qs“ cii(s) E Ghal -ce‘“S
; Ey )

a.,ruE“\.,,.-" bum "‘---*“d\u{uE
s g 5

=» Neuron--neuron connection @ifs)

—» Glia—neuron connection  bii(s)

= Neuron--glia connection cij(s)

%E:Ej_:)b . g = ‘ i —» Glia-glia connection diifs)
E1 (A ¥a399 39 IOMEES B) YIADZ2—0> - 5 FAETEAEFL
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[3 &t MHD T4 ICRE 9 5%

MWFEE CTIIRESGH CAOBER T I A~ & B2 F 2w b= X275 A<D Lo
WBLTHE - ¥ I2b—a v EEBRBTOTE» LML T T,

R T 7 A~ & RN & Vo 7RI WEIRICH LiAD 5 72012, 77 A OIE)I5 A
BIRLGAEAFAEL, TIARIEIOENHBUCEL ST (=Vp) WX WA AIELET, %
BN (X B) THZID ET2007 7 AORBH LAOEETT, Lzdt> T BB LikD
REZLEA. BOICHRETAILENHLDIE, CRODHDNT Y A L72RE (-Vp+7XB = 0),
T 7 b bRAA %1 (Magnetohydrodynamics; MHD) “Ffif & HolF 5 2 & TF, 2o MHD Vi
ORIZRI HIZMHET, 728 213 L SICAEAT B2 MBEPAUR 7 7 X~ R
S L CIRAS IR E KD B 2 AT EBOTT A, 2UICRHEAL |
ER N HYITIARDED B F—F VIROME b —F 2 75 X<k —
LTI E7ANCEEDEEL < 20 FEBR BT 2 B C—iikgicid o ~ .
Ya— 72X ARMEFHESLELE 20 T3 CEEEHRILIERERES 20, 2]
0 E LR BT, !l |

F =5 275 X< THMMBEERF 2R wAY AVRT T AR | |
BTk, SRICRHEALE L 2 2720, MIEFHES SSIHEL S 20 T, il
PHERIOIC & R FREDSR I (FEFT 2TV A 7)) v 7 JEEEASRIN) L7z
3 WOCEA TIE B 22 MHD P ZFAE L 2w EEZ SN TEBY, 20
AT I I D BmWICH RETY . LA L, EFEDO M ZHZETIE b1
A4 FNEEYs (TF) I A4 VISR T /0 & 28 O FEed #7219 T 2% <,
TIAROREN B E Lz a4 v EIERFR 2B 2 4 VA
LNAZENDH Y. FEHFFRZR 3 kI MHD VA OfFHNT O EEENE F -
TWwWEJ,

ZITy R bOMRETIE, NVHINVRTTATR M A
RITIARIBED N —=F AT FT AT ENRIZ, 3T
MHD T I B 3 2098 2 D TV E 37, & < IR,
3L MHD ¥ stH a2 — FoEBEAL. #H Lwvw 3 Rkic
MHD FEEHE TV TY AL D% N =7 7T AIDT A4
A5 7 varilkdiy MHD D 3RILT A F 3 7 A
W& ZOHIEICET A Z D TVWE T,

S fET OB E LTy 3ot MHD Fffa— FTHRLM7:
E B2 m A 28 (ITER) OREAIE & 5~ 27 vz X
LIS, kA IR FR I A VAMEL i 2 8 L7 ITER ©
3 ot MHD P 51520 & 4% 5 72 FE et BRVE 70 18535 0 BE 9
fizK2I1RLET,

X 2
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[REEFHHFHEZEIRT 3 -ODOBEMNROISIEEETFE — LDOERK]

AREFZERE T, MR & BREA L OMILIEMN O EE

BB S X B SR B O % % B4R LT, B | BRRFL— p——
(2 X0 THR - MBS NIRRT T X< DR Lk P Vot o Q
D L BE, NNIOBRBEAREEBEICL 2T AV T =R T - KHi%, BHE
DRIEE T R EADISR, I CRAT 5T rovau- e g
B - BT AL BT E— AR L ZRE IV RT S, 1>
BT 3L — DR 2 K OB R AT TV ETS N enay
HIR SRR RAHH L R B ET AN F—OBEFE— 2% x.ﬁ‘@,ﬁ«:f‘s»g ™ ‘
W52 EI2X o> Ty GEROFHITIT 2 EERE, I, , e/ s &
BEOH LVEEAEBL I3, Mg, 20k pk [ PEEY .

EFRHHEORETH L HHEF L —% (Free Electron glHEFL —H (FEL) OEISEEEE .
Laser: FEL) X, A LMD X H IZE FM#EER. 7o Y2l —

F. IR SR T3, EFMALRTEE SN B IANTF—ETLE—2F, 72 —F D)
W EEEO T 2T L, ZoiTRY Bem) WS L-EEOBBEZRELETA, 2ok
SRR Y 7= 7 bORIRICE D, BIHIHRB SN BRI (HF m%t)wﬁ%i$%l$
VF=ZIG LT THz 225, XHEBICHEL T, S 5120 TS A E TR 100 HEE R 55
%%i?@?‘a%m%%wﬁﬁﬁ%ﬁtwﬁwmLfliwﬁ—wﬁ%ﬁﬁb\%ﬁﬁ%id%@@
TEASE Z o THREIISEIZa—L U MR L—HFI2h ) 9,

ROV —FIZFEFR5 T ICHE S NAE TS AV T — A0 SV EAISER T 2 L X I084
L3925 FELIEDLIXEMNZATHIIEYHT LI oTHONE T, T2, IKWERHEIET
Dat—L Y MEOFENET, ALEMPIRLEZE ) BREROL —FIZHLWRENRD D T3, A7
LAFEEF v S ATHE L CT& 2R FEL 1&. 5~20 um OB CHEIIZIEIRE RS2
Ty B TORBMBEEZIZIZEAIN—-LTVE T, EEERPTHET, L2d 1 psec & Tl 5ROV X
T O TEMETIRBIIRE DR 2 R /MEICHIZ 5 2 & TE, #2138 SiC 7 EEHRD K 2 D11k
B2 2 BRI 32 2 e TE E T,

CHOXH % FEL # ¥ L TR TG, HmWETFOEESZ A VEF—%, X0 AHIiED &
WERT B D AV F ISR TER LD DL L F
2ETOT, B HRFEOEEADO-OIZIZAT &,
BT Y — 2584 - R o E L ko S hE§,
AFRETIE, DX ) RERTHEHEZ 284 %
TODOEEEERTE—2EROMEZIT-TBY.
HyIal—Ya VHFRICBWTHHREEZ ) —FT 5
e R ZRITCTE T Lz, B2 IE, BRIz 0
w%f@%t L) & JERIE R Ze R BAT 03, BESk

BETE—2HEZIF IS EBRINTEILL
7.’)3\ BEOHTADOKMEY I 2L — 3 YHW%eT, 5
MDD LW CHEE R M L XL 2R ENFE
L7ze COHERGEZHEL. EF AT UL
HERDOBEBRELBET IO LEHEOBEF V-2 ERICE AAEECHELA-EBRERFENF IaL—
LR DD EE 2, BlliyIal—Yavifge ¥ara—FK.

& MERIRT 2 O TV E T,
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[NA:YAG b LYV HELEHRIEICL PBBETIXAYDEFRE - ZESMETA]

726 OWFEE Tl @M CAD H X OZBAF BT, BRRESM LADIC X 2 5EiE - &%
T T A< AR - MEFRICBE 9 2 ST SE 2 D TV E 97, RIS, ARFAIRIC 4 B~ A VB R
AN FVERANY F O Y REGRNL R RO T T AR FEBRFEEAY) A M v JIC K AR, o B ERTE
BEHHLTHEDTHET,

77 AR L0772 DICIEER - BEET I A0S AHIMAEELRFEO—DOTH), 7T A
DIFE. FESAREMELOM 27— 7 AR T, 22T, FAzbid, B0 R LUBIRTREZ
Nd:YAG L—HI2 X% b &y VHGELEHN Y A T 2O 217> CT&E F L7z, FEFHINE T I X< HIZ AST
L7z —FHOBEFICLLEL (FAY YD) KOy 79— 7 b pbBETRELY. BEDEE»S
BIEEZMDHETT, SHHEELZV AT LI N =9 AFDTH2LL—F2AGL, 79 X<Hh
LOBF LAY CEEDEE AR S RBMESE (EE80cm) ICX VEEDEEEEL T (K1),
ANVF ba Y ] TERINSE T T A~ (REMERERER R 0.2s) OB, %54 ORI Z LEHI O 720,
DR UISHRIE D% 50Hz @ Nd:YAG L —+ (FEIRI ) 550m])) # ZHAfH L. Z20 L —HF %2 HIZ
BRI ALZLIZED, #% 10ms M CTT I A0 fixE=F—LTnwET, RS A I v a2l
THIEWZEY, XDERETOSMELEZFHIT 2 2 & BMEETT,

HIEE, AN+ by ] Tk, 79 ANORTRER 20542 HHT2 2 LT 77 A%
mESELEEEINIAaT>TET, ZOHT, BEHESTE—2 A% (SMBI: Supersonic
Molecular Beam Injection) (& 28D ATV E T, SMBI Tld, BEELZHL-OD%L R
DR F%, BEEE -2 L LTHBMTHAETAI LI, ERFETHEE 27T A<t
X, BEE BT I AR ETREETAIEEHoTWE T, PR ¥ — 2 AgmEvho 7
5 X< |2 SMBI 2 & % ki HE# % A oa
728>, SMBIEH] (t = 230ms) KO
SMBI # (t = 240,250, 260ms) DimFE,
WA EZX 21RLE 9, SMBI E#%
WITHLEENPRES EAL, Z20#%
JBNBEED LA LTI oG h 0 F
o —F. BT LTI, SMBI
BRI ASRTICX 28 ED-0
T AR ERT—HNRETHAALN
FIH TR
1285 U, 260ms T

L i T

i
y

k

L—H—fak/ (4T

K1 LYV HEENRY AT LADAHRUELE.

- : SMBIA 518 SMBIA 51 1%

SMB i & [ i — — — ‘

L: _(:\ V= L _( ‘/ N -IE B st ® 230ms E| B st ® 240ms 1 B st ® 250ms E B st ® 260ms
E’; i N IEI {Ea <R e 4F :E 4 6...:. c af -..“i. :E " .
ij-o n.hh-ct V)\ %‘ o 3F '%3 . ., o 3 ,% 3f St
SMBLIZk>C7 X B[ e, ][ | £
< %‘é%‘ I }?\ JV J\': — 7% -1.0.. o5 ?/.‘(; 05 1..0 S% o5 ?/.‘(a) 05 1..0 S0 s :}/_‘(a) 05 10 9% o5 S/‘.g o5 10
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CPIETT. 2 SMBI (o & BHFHEEOHeliotron J 75 XY DEFHE - BEDEMRE.
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FHEMANEITE LIF2HERLHERERIE, HIZU VYV —RALDKRWTT, ¥4 X, &R, Ehz, wp
W&, B, BENCT DD R GETFAL VBRFELET, H50IE. bORIEVBEDTHLS
TLINHD) Y =R LDEWITH X T T, FADMIEETIE, FTHEMOBMREZIEET L7012
T A WHBWEHRZ R L THEESLT v MIERLBNZIT>CwE T, 77 XA WEHBIZGROY
HliE. BIAIRORK D AARRK ) £ AWEEOFEBO7-DIZ, EHLTD, 74 NWIRBE I A AT v T
E7FuZMBOBBEIRKELL hoTLEVE T, @, HEO/NUL - BEAIIET Y 5 bl e
DV T7 b7 2 TAEPKRELFEGLETH, 77 A EHBRGZOLEAIIE. 75 u 7o/ EdF —
o TWTE L7z ZO0WNIEETIX, 7FHa 7 ASIC A7 I XA~ Eiillg: 7 - a 7%z 9
Ry 0%, 10FEIZERITCET LA, TFUZ ASICIEZT Y2V ED S, B L S 24889 72
B, FOEBIEZTORALERZE2H0 T LA, ZRTHEBR 6 5% 5mm fAOXT F v 7N
WD AHEZAFETHRELE L7

ZLTEARZZOFy 72052 LX), TERORERE TIIEIRTE LWL SRS 2 53
TELE oy —7Tu—TORBEITVE Lz, FHARAEICE 2 1 BN, R & 222 558
NTERNIENL, TORMER D) R BEHERIC L 2 HREBAEBYIC IR ) 22H 0 £9,
o2 BEERE VS THa sy PORNICIERIAH D FTH 5, TS THRBETY, %
B 7Y v 7 %2%2Th, ETHTHERVIATERA, 22T, F7IAREHZITTLIDEL
DOPTHMTE L X912, BICHB LTI A=EEHF v 7L, MNULL 2B v —. N
KBEOMEE L2/ NMIOERICHAAZY AT LOFEEZITTVE Lz, Ml —T 0 —TLIERZ D
VAT A, BE. B, BEEITRTORKEZ. Sem ADEARMICB XD (&K% 1lem ). Th
WHCTEMROR GO TS A< k#i2 L 525N TET T, MISEERMMEL7TO MY 4 7T TT,
Y —EEAHIIV =TT YT 3WMAEREAG I ) ICEAESIATwE T, ERHE -
CFRP TT&TH ) FH MK N AL, EREZIEPNIZIREBIC R > TWE 325 bkl
A< Y FIZX->THEMEL 16m tip-to-tip D 3T A R—=NVT7 > FF %D T3, ZDLH /AT
O— 7 CThTFHEMICE 10 MM TRINT 22 L5 TE, BHEHEZENIHR 54 T %
MZEETHIENTET S, B2bld, 2O Y 25 4% MSEE (Monitor System for space

Electromagnetic Environments) & FFA TV F 97,
A A=VE LTIk, BEONIEEZBIL XS
- & DU G 2 Wl Twister (21T < % Dorothy
5 YAFADFHITT . Oy HF—Tu—T%
RAEEEICIZ T v P FEBTFEHZEMA L FEERIC
Hbo TWEIHZVTTWAEEZATY, £~
Y—Tu—T, 7T AR T v TG
L ¥ AT AEEROBE &2 RRDTV, B
REry—3&RKEDRFERETT. /2
CFRP HCMMBEBR 7 ¥ 7FTid, 77 F
77 (B, NUEEREE T ERTE (K).
YU —Tu— TR0 - 7y 7 ) B
B t>¥%-70-T7ERKHEAROF VT . VAT A () OBHEBTEDTVET,

| | AR A -
4 —Fa—F(11em x 11em x 11em) toH4—J0—7
(FargA4TETI) HEET V)

32



2015.3

S EFBEMRA £FERRARMER £FBEEHCHSET EEMHRE)
http://www.rish.kyoto-u.ac.jp/space/index-j
[V 7 OK&EBAWAEXERNES X5 LD E EIEE]

MIFFRETIE. PEHAKEIEEN SPS (Space Solar Power Satellite/Station) [1] ®FEH % HIE L. SPS
THW <A 7 a i BERRE IR BAM [2][3] 2 HOISHFZER S 21T > T\ b ¥4 7 O ERIRE Tl
KENIO<A 70 # R ESIELI VD520, KB~ A 7 0BRGP LETH 5. UHIFEET
WBRBEN~A 7 0l RARGOHEBIERD -0~ 4 7 a il b O 4] 247> Twb, BTFL YYD
Iy~ A 7 adrBiHe LCTHHE L THEAERSEDLE S 28T 5 720 DR TH 5.
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[ Ab-initio design methods for selective and efficient optomechanical control of
nanophotonic structures |
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The objective of my thesis was to develop methods and techniques to better understand and tailor
optical forces between photonic waveguides by studying the relationship between the behavior of
such forces and the morphology of the photonic system. In practice this implies an increased ability
to control the position and vibrational modes of nano-mechanical systems via optical forces.

This is not only an important step toward the development of simple MEMS devices based on
such interaction but the increased flexibility of such effect should allow the realization of novel all
optical photonic devices. Throw-out my PhD I developed simple and intuitive methods that can be
used to describe and predict both magnitude and direction of optical forces between (but not limited
to) parallel waveguides which can be used to increase our ability to control the forces acting
between them. This methodology allowed us to find structures which could be used to induce
repulsive optical force at all separations as well as trapping effect under conditions that could be

controlled dynamically; examples of which are shown in Figs. 1 and 2.

o0 (1) Y-cven, Z-even (2) Y-even, Z-odd (3) Y-odd, Z-cven (4) Y-odd, Z-odd 3 s 'L',-" s N
) +‘ Esx +I" 2
i 0 205 dT.Sr'- i
g 0.5 ' 2) é
< 5 3)
5 1.0 :—f 0 /
; = (1) =
i =15 1 r':_"
=] (1) Yodd-Zeven {§
20 - . ‘ “@ (2) Yodd-Zodd ;i
Wav c;_'liidl: SI."HIT:I“I;]I l.\;m : :i:::?:;f;;:: 5-
(] 0.05 0.1 0.2 03 04 05 -3
Waveguide Separation (s/a) 0.2 -0.1 ,“, 0l 0.2
Figure 1. The geometry in inset shows Figure 2. The geometry in inset is an
repulsive optical forces (F>0) for all example where optical forces form a stable
separations trapping potential at dz/a =0

Finally the same technique can be used to design structures in which the mechanical and optical

mode are mode-matched, thus promising novel methods to drive the optomechanical interaction (Fig. 3).

x
(a) | di(y)=A()xa

Free region

Figure 3. a) Proposed geometry profile.
b) expected force distribution along the y-axis.
¢) structure dispersion diagram

0 [%] 0.4 [ 0.8 0.0 01 B2 03 04 05 06 07
amp Wavevector (2x/a)
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[ Effects of Potential Modulations on Optical Gain Properties in InGaN-based Green
Laser Diodes]
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Tk 26 3 A 24 BRE

Recently, the demand for green laser diodes (LDs) has increased remarkably due to their use in
several applications such as full color display, medical applications, and etc. Up until 2008, it was
difficult to fabricate green LDs using IIl-nitrides since their threshold current densities increase
significantly due to strain induced piezoelectric polarization and inhomogeneous broadening by tail
states in the InGaN layer. (Those two effects were defined as “potential modulations” in this thesis.)
By the efforts of several leading researchers, the green LDs have successfully been fabricated with
InGaN-based quantum wells (QWs) on the {20-21} semipolar crystal plane for the first time, and then
followed by the (0001) polar plane.

In this thesis, above two major potential modulations in both the {20-21} and (0001) LD structures
are systematically studied by using optical characterization methods such as time-resolved
photoluminescence (TRPL), confocal nanoscopic PL mapping, and scanning near field optical
microscopy (SNOM).

For the semipolar LDs, a significantly reduced carrier recombination lifetime was confirmed. This
observation suggested a smaller internal electric field and consequent greater overlap integral
between electron and hole wavefunctions than in conventional green LDs on polar plane. Then
SNOM results show very uniform luminescence as displayed in Fig. 1. Both of them may contribute
to the increase in the material gain.

For the polar LDs, suppressed inhomogeneity was confirmed. Such a uniform luminescence
property is owing to the improved epitaxial technology of InGaN layers and analyzed by confocal PL
mapping as shown in Fig. 2. Furthermore, it was experimentally revealed that a thinner QW
effectively avoided the influence of the polarization induced electric field, even though it was
stronger than in conventional one due to a higher In composition to compensate for the reduced well
width. Again, those improvements contribute to the gain increase.

Optical gain properties of both green LDs were successfully assessed by the Hakki-Paoli's method.
The material gain, optical confinement factor, and internal loss were evaluated. It was demonstrated
that competition among them determines the lasing properties.

I acknowledge Sumitomo Electric Industries and Nichia Corporation for providing state-of-the-art
green LDs.
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Figure 1. SNOM-PL intensity mapping of Figure 2. Confocal nanoscopic PL (a)
an InGaN green QW on the semipolar intensity and (b) wavelength mappings
{20-21} plane. of a polar (0001) green InGaN QW.
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[Emission Mechanisms in Al-rich AlGaN Quantum Wells toward Deep Ultraviolet
Light Emitters by Electron Beam Pumping]
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Lee Yoonsik (BFHZE)
[Hybrid photonic systems consisting of dielectric photonic crystals and plasmonic
meta-atoms for nanoscale light manipulation]

26 F3 B 24 BRE

This dissertation is a summary of the research results of hybrid photonic systems for achieving
nanoscale photonic functionality. Here, we proposed a compact and functional photonic system by
constructing hybrid photonic platform based on a dielectric photonic-crystal (PC) nanocavity and
metallic meta-atoms. Specifically, we used local interactions between the nanocavity and meta-atoms
that allow the excitation of not only electric but also magnetic resonance, which can extend current
capabilities of photon manipulation techniques with a large degree of freedom.

The key results that we obtained are as

follows: First, we designed a hybrid (a) PCCH, proile ( . Somall
photonic platform which has an 6ol PCCISRR 3 PCC+BAR ]
intermediate layer (low refractive index 5ol A

B
=)

material such as SiO2) between Si-based

Experimental Q (x103) &
Coupling strength(u)

PC cavity and meta-atoms, and obtained 3.0
. . 2.0r
manageable interaction strength by 1
resonance matching g ‘ ILarge
: A(Ey]) B(H,®) C(E ! )D(H @®

PCC E, profile

Second, we investigated cavity meta-

atom response as shown in figure 1. Figure 1. (a) Geometric configuration of PC cavity
Important interaction features are meta-atom system. Overlaid filed profiles indicate
achieved here as a function of position electric/ magnetic mode of PC cavity. (b) Experimental
with respect to meta-atom’ s resonance Q-factors as a function of meta-atom position and type
type. By observing cavity quality (Q)
factors in composite systems, sub- () without Zwaveptate  (€) with £ wavepiate
wavelength scale interaction localities
were observed.

Third, we devised a new photon

manipulation method based on cavity

meta-atom response and experimentally
demonstrated ability of nanoscale A, = 1556nm RHC
polarization controls such as left-hand/ : K
right-hand circular polarization from

nanocavity as shown in figure 2.

We expect this approach can be

applicable to any type of cavity modes  Figyre 2. (a) Fabricated samples for each type A, B.
and also can extend to photonic band  Each meta-atom is located at electric/magnetic anti-
edge modes in photonic slab structures node position, and type A and B has mirror symmetry.
for the versatile applications such as  (b) Observed polar-intensity diagram without quarter-

optical sensing, laser beam patterns in  Wave plate. (c) with quarter-wave plate

THz or even visual range keeping a selective locality for each meta-atom.
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[ Studies on Annotated Diverse Corpus Construction and Zero Reference Resolution
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[Study on Edge Fluctuation of Supersonic Molecular-Beam Fueled Plasmas Using
Langmuir probes and Fast Cameras in Heliotron JJ
(BERPFE—LAFHBORA TS SXTICETEI 744 MRBEDEERD A FIC
& 3 ENRVE A

T 26 £3 A 24 ARG

Edge fluctuations in a supersonic molecular-beam injection (SMBI) fueled plasma in Heliotron J
have been studied using a combination of an electrostatic probe array and a high speed frame-rate
video camera.

The local plasma fluctuations and fluctuation induced particle transport before and after SMBI
have been analyzed. In a short duration (~4°ms) just after SMBI, the low frequency broad-band
density fluctuation increased, and its probability density

function (PDF) changed from a nearly Gaussian to a 01 p—
111 _ 1 1 e 221.9ms;
'posm.vely skewed non-Gaussian one. This suggests = 5 %
intermittent structures were produced due to SMBI. Also the :‘*/0 05 O
fluctuation induced particle transport was greatly enhanced (I i
during this short duration. After this short duration, the low (a) !
. . 1
frequency broad-band density fluctuation decreased, and the 0 Wp —
. . Degrade| WP Climi
PDF return to a nearly Gaussian shape. Compared with s -
. . . ) | EF'
normal gas puff fueling case, the degradation period of < 0.02 : &
Plrflsmz.t stored energy W is Ve'ry short due to the.short pl.llse = : EFhD
injection of SMBI. After this short degradation period, %0.01 mi DCF\:I
fluctuation induced particle transport was reduced and W, ~ (b) [
|

started the climbing-up phase. This means the short effect 81 S oo0 005 030 235
period of gas injection to the edge fluctuation would be an time/ms
advantage of this novel fueling technique.
‘In Heliotron J, a 1.1igh speed frame-rate speed V%deo camera g4 iotion intensity in edge plasma
viewing perpendicularly plasma captured filamentary (b) fluctuation induced particle flux.
structures along the field line in the edge plasma density The dot-dash line in magenta
fluctuations. The characteristic dynamics of such filamentary indicates the injection timing of SMBI.
structure was revealed just
after SMBI in the consecutive
images. To overcome the line-
integration effect of the camera
observation, an electrostatic
probe has been combined to get
the radial span of the density
fluctuation structures observed
in camera images. With this
technique, we have inferred that |:>
the outmost edge of a 20-30°kHz Soapshotot titkuldrice
density mode is at about 10°mm (a) (c)
outside of LCFS. This suggests FIG. 2 Method for locating the turbulent structure in plasma (a)
the combination of camera and Experimental setup, (b) A model of plasma turbulence structure,
Langmuir probe is a powerful and interactions between a probe and a plasma (PSI), (c) Snapshot
tool for edge fluctuation study.  of the experimentally observed density fluctuation structures.

FIG. 1 Time trace of (a) density

118 120 122 124 126 128 130 132
fem

Fast
camera

|
o Object lense
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[Investigation of artificial electromagnetic structures in terms of lattice symmetry
and self-complementarity |

(RBF O E BECHMNEDOE S, 5 DATERBESEDOHRE)

TR 26 FE5 A 23 HIRS
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TSRS NTE T OB, BLO, &F - ZBROANKREZ T A2 RHEICER L. #iz2MWg
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FZOANBEZ TN TH S, DTFICES N ROERZRT,

(1) X277 UZNICHADOE-ODOEREETIVOEIERT7FOT OEE
T IRICEE SN2 A Z ETHORBEZRH LI X <7 ) TIVICBIT 5 BHEEEEZRRL 7200
MEEET VAR L, LT L, IR TFREMEROTFa Y %2777y Fidikll X - T
ERAL L7z EHEATFR Y2V, 75 v FNY FEMHIN S W EGEE TP 2 58 iR %
FEO 5 T In 15008 & R L 726
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EWFIN Do AL TIIMER S & IMPLE R AT DGR L7 Y ¥ = & 2 RED
bETALELEETHLHCHN A Y LI [ X2, (b) | OBEBINE % HERIVIHNT L7z, T ORE,
HO#iR 2 & RDSHEBERGF O ZRTIEAHLNI L. 51T 29 LR BKEK
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[Word Reordering for Statistical Machine Translation via Modeling Structural
Differences between Languages|

(MRETRVEBBIERD - DEBEBEDEVDET IVLIC K 2 EEIEHTE)

TR 26 £ 5 A 23 HIRS

BEMEIERIZ 7 0 — OV EAHE L BRI B W T == X2 L T %0 SEEHFDMICHFZE S T 5 4%
BENERIE KB 22 0 AR T — 78 20 & BHERAGR 2 E B4 L R 3 2 Sat B MEIER (SMT) Th 5.
PEAEI AR I THGEREIN] & [FEEE | L v ) 2HEOMMDSLETH D, BEIKES R R LS
FE OBR CIZREEE OB NBEZPLETHLH, KO SMT FETHHLTWS 7L =L AR
VORI 2 TG CTIE R RO FENIE B 2 2 S EEICAT ) S LI TH o720 X1 IZERIHAYK & <
R D FiTH D HARGE L BEFEONLOBZRT, TNOOFRERTIE. REOB~EZ % &HH
MEZR AR Z DL ETH L D0 D5,

AN 5 HSEOHER (syntax) IXHE- 72fBEZHEE T 51213, FEEE HNSHEOMEDE N
T 2ETARARTH S, HFITIIZ K DFFEDVD 5205, (3L A L OFETIEREPERE M ST %
v, Fo. HEECHSURNTEE Ml Z 2RO = — K & v 22Ty KRiwsid, WESCANT 8
ELEL LW EEB X OHWSHEOMSURN a2 FIH T 258128V T, Sl oEv 2 BFFE
LD EYITETNMLT S LT, SMT ICBU 2Bl 2 5T 5 FIEERE Lz MUz &
L L7 SMT OfEMEIEEE TV OETIALFILEE LT, BRI TR v 7RO FEERIR—RE L 72
COETFNIE, ANLORMIGERICB T, REBICHER L 720708 & RACEIIRS % X & 78 54 o #ipH %
FANVRHITERT A2 ET, B EORBEIRA S, ThICX - T, SiEEOREDE
WEEBIZE T VL L 720 B SEOW ORISR 2 A2 SMT OfEEiEE FikE LT, 220F
FEERREL2. 1 23BN EFNTERANE =) VI FHETH D, HEOHIHEEDE IR
LB HEE TR L N WIS DL V20T, BT VLA L v, 21U LT 2 OREFE TR,
HINSHEOM &2 FSEROMBEICEH L - HE L SR oS L DR WEEFT VLTS LT, i
HEDENDETFTMEE RS LTz b9 1 DX HNSEOR AN 2 27 Lt =5 v 7 Fik
Thbo WL THWNEHEOMEL L2 FAMPLENLHEFHOMEEZHET LI LICLD. F
FEREEOEWDET ML E V) REE R L7

FENHOHEEICIZEEMENREETH 5. SEMEOFREOMRIILEDO KM D 5720, MO E
DY B L OHEE QAT IR O 1 EE 2 IR T L OB P S %R OBETH 5.

FAADMBERIEEEE 11X, TET/IDF =y 7HRISHLC, BHRMPIELIEET 2208 02RO TE iz b L IckiilT 2.,

The stand-by communication control unit 1 monitors if the active unit responds correctly to a TEI/ID check request based on the TEI value of the active unit.

1 BRI XEELZSHEE (BR) OFEIRDEVOH
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[Radio Resource Allocation Optimization for Cellular Wireless Networks |
(BIWSTAYLRRY N7 —7IlH T 2 EEFEEFEELREL)

T 26 %7 B 23 BREG

In a typical multiuser cellular system, different users have different types of services requirements,
which can be categorized into different classes, such as minimum target data-rate requirements,
desired quality of services (QoS) etc. Furthermore, because of the scarcity of wireless bandwidth
and transmitting power constraints, the resources need to be allocated judiciously among the users
to optimize the system objectives while meeting the users service requirements under various
constraints. Unfortunately, most of the times, the resource allocation optimization problems are not
convex. To achieve the optimum system objective, we need to be reliant on the global optimal
approaches, which are computationally very expensive, and are not applicable in practical
communication systems operating under stringent time limit. Furthermore, In channel state
information (CSI) feedback based downlink precoding systems, in order to optimize the CSI
quantization efficiency, the feedback budgets of the users should be allocated optimally among the
partitions and respective channel quality indicator (CQI) and channel direction indicator (CDI).
This work focuses on the radio resources (feedback budget, spectrum, power) allocation optimization
in cellular wireless networks.

First, we consider the feedback budget allocation optimization problem, we proposed an efficient
heuristic approach quantifying the quantization mean-square-error measure (Q-MSE). For a given
feedback budget per user, the optimal number of partitions and the corresponding CQI and CDI
budgets are derived such that minimum Q-MSE is incurred. The applicability of our proposed
optimization approach in frequency-selective channel scenarios and in the systems with users having
diverse signal-to-noise is also discussed.

For the resource allocation optimization problem in multiuser orthogonal frequency division
multiplexing (MU-OFDM) systems, we have considered several design objectives. An efficient
suboptimal resource allocation technique based on sequential parametric convex approximation
approach is proposed for a system aiming to optimize the weighted sum-rate under transmitting
power constraints. A more simplified approach for the same resource allocation problem is also
proposed, which is formulated as an optimization of an exponential function. Both of the proposed
solutions are fast, computationally less-complex and provably convergent. We, then, consider the
power minimization problem while meeting the users’ QoS for a single cell system. In particular, we
have proposed two efficient suboptimal solutions. The fist proposed approach is based on Lagrange
dual decomposition and, the second proposed solution is based on separating the subcarrier and
power allocation. Simulation results reveal that the performances of the proposed solutions are very
close to the optimal solution.

Finally, we study the resource allocation optimization problem that maximizes the sum-rate of a
single cell MU-OFDM system under transmitting power constraint with proportional data rate
fairness among the users. We adopt a two-stage optimization process and propose an efficient and
low-complexity suboptimal solution that separates the subcarrier and power allocation. The
simulation results show that the proposed solution has the best adherence to the desired proportional
data rate fairness while achieving the maximum system throughput when compared to the other
existing solutions.
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[Action History Volume for Spatiotemporal Editing of 3D Video in Multi-party
Interaction Scenes]

(BEANPAL 259 a2 — 28T 5 Action History Volume WV /= 3 kTl
T A DR ERE)

TR 26 F9 A 24 HIRS

SWILETAIE, 3D T LED I Y ITWEAROE L TR AL AT LAME, L IFaryEa—%
75749 7 ATERENTZANTN G 3D T2 A=Y 3 »yTldzd, BEIGER)T 2050 3 kIR
LBIE, KT 2 AT X 2 ESHPHICE S TRl L7228 hFEE 3R TH 5. 3RILE 7 F Otk
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[ Quality-of-Service Control Scheme for Wireless Local Area Networks |
(E{SO—DILITV TRy NT—=7I1Ch T2 BERERHARXOHR)
TR 26 F£9 A 24 HIRS
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A2 T RS OB HHFTIZ & 0 mEERRAL S 2 WA oK O MEE 0§ 5 ER L S €00 h b,
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