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6 H 11 B NASA 23 GLAST W o ~#FIHEEEL D RITITE), 2 &% 5 EREEORIED T2
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RIFTN OB CORIEN B A KPR O B SEek B ATERE ., 3 L ORI E % OB Bk
BETED D &, WEHIHEITFEAL 1448 A2 D 1TH 8 HIZHD,

2-1 > —A VTHRE

A VT OEEN
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RAFER/NEVWEE LTRZDIITORIZ, ZORLEDEDIZKREL T -EBRICRS, 0
BPRZERMIGHMEL, BBRORIERTIEEE LT —A VI NRNDH D, BBIIH T A0 %A
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A —E = A T YA XD 2RILHBIT D, o TBRIRA S RIL Y — 1 > 712 & THHEUET
b5,

A BN DK R I & TR E D45y (natural seeing) &, HEEEAMND DL F— L0
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HEKOELGRX[1], BXOTRIEEEROFEERL[2] 2SIz,
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200348 HETO 1R TH D, MRITKEOEE (1 MAEHREE. 139p) (TR T, [ LAE
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FZeRbE b (R 220m) . HUA BT oICHIcH 2FET I (BEE 573m) . F v L /3AMND
Jbiz 15km 128 A INTIEOHER L (750m) . F ¥ L/ SAMNBHEAT o O ET & OB RITI2H
5, < HEDDIESFEOBF RRKSE) il (475m) W N E I Lo e BT OR e L (i L
296m) DHHFTTHDH, ZO 9 BLEEFEWNIHRIZSHHEHIGES ARAH LB 5 Z L6 —H0
BIETE T %RaE LW BB AT & BRI LT,

[ L RARBLIFT N O TRES S — 1 o 713 1 B D LD TH L DT, Moy —1 7
DOHZIXLSBUTTHD, KEEE 139p (V4 FREREE) (R T XD ITHEKSENME— 1.5
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2003.12. 08 163 1.34+0. 35 1.31 1.0 15 % 68 %

2003.12.10 423 1.45%0. 62 1.37 1.4 24 % 60 %

2003.12. 14 480 1.03=+0. 31 0.96 0.8 55 % 93 %
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ADIREEIC L D2 THERSEBREEL SO EBEL LGOI, PR A X3k
BLZ1IMERE2PRELRS>TWVD,
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km TH 5,

KERE (CLHGEPTRERT) RO 1 9 FESIHIEmEEE
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Bz U R A 22 R N U CAE RS R B RIS R O FRFIC R VTR & 20 K 0 OB WA i
HRCH D, LUBROTE LIZESRAMIZZWEUTIRWVED LicHb EoZ L Th D, Fik19
FE8H LY 207 ARE TCOBIIERIZ. MOOBNT —2 228G L= BENHAYE 1 8HT
& BRI O HEUIIEFIZR Y, 20 1 FRITHA D2 K ERB W22 K Th -
7oA BEME G & 2 NELI ATRE A S2RIIRE R o 72, (7 =BG SRS IR)

BDFH &R

T HF T < DELRDOENEZSI SR L, v — A F&24ER D, FMIZTTREDRmE
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~10km A7z, fZEE 400m~500m D F HUKk ORI A R PE 28 72 28507 C, LTSz L ¢
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A5 BEJRIE R SR ST DA D D% S~ RHICH 5, ZD L E by —A VI NREL R
TT =7y FE LR UERET 5, L3 CT—HPRIElE S L 3R OGE 1R L0,
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FORDOLAITHLENEN F—LFHEND W - VIHZED, MEOBEFNRN R EZZE TR S0
WZEPN NS L o T, HITEOHEDFETIEL, BUED R—AIE LD LR 1~2kn lZH D E—
IJDOEZEHTEVNELIENDEDZ ETHD,

20064F4 H 72 520104F4 H A H £ CTOJRR 5046 Z filfEUzE - CHlE U 7o s Fi3,
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BEANMIL.
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HIRE R D & 2 ITAD A K OFFRITREC R BRI R > TR Y . Z OIS IR B O AR,
P VD LS 2 JIK T db 2 FTREME I @V,

2-3 EMHOHE L #HE

KILE OB NI H A ST SR E D, P4 & E NifE & O ICALE S D42 E 500m Dkt
BRI 72 B HHEARYES RIARETH F=K6 95— 1) IZH D, KLEEHFMOME LR
B 20 R BRI e Tld e, FD LRIV —T7RUF U N LTHEET S [ liscss)
EMEEN D KA TH -T2, T OWMBCEHAR IXILBEOE T CTH 5 IbOEEN S IR £ TE
STW5D, (MEFRAEFTHEXE [AF])  WECEIXKIEE T 7 2 ETRYbd % & ERR kT
LONRFET, KeEFHEMENE LR T T 5, ks 0B biZEUbE 23 < 25 0
DEHECTH D,

HOIZ I3 5 ~220m D PESA 75 200m EVY, FEE 400m 2> 5 450m O R O & & 50m
BROZSNHH L ZHLITEHIEL, MBI NI T 2R 72 G HIAA TS K 9
BT 5, WHE NN D> O ERRIEREIC LT 7~10km & ¥r <, P75 & OEERICHE L T\ 5,
SUERN TR NEREOFFANICH 5, EOFHEIX, BIEIIRT T OWE» GRS, 051X
b B EERS EE CH 5 & FHEBR ORI R L TS, L TRUIRES TRl iE 1~2m T
HD, RIXEEHHIIE Y 23 450m I8 D & Z o FURk B O IbIZmicH v . S 506m D/ X
72 Z SARINTEICH 5, IUTEIXE P 40m, FEdL 30m OFFHTE DR S 72 FHE 2 F D, 16, M,
Jbix 15 FE~25 EDOAFOER TRICE HLIAATEY . LIZT0F FHEEZ2 DD D700 LR
HORMGIE 72D, L Mm SWEED Z 58 O RICHIT 272 SR LT, 78 &I
VAR TR 2 TR0 500m, 512m D Z SR H Y F DM Z IR 72 SIS RICHE HIAA TS,
R 3R 2 AN T O il & K FH2SBET 72869 D181 2 9 12 Z O Ml T bAE B O @ WAL (540m)
& O HRIZITAE R 400m 2L EO @ FUR AT T < F Tl o T 5, 1 1L ORI 22 2T
W £ THMESELIAAL TN D,

HAEDAR—Y  TRE

PO ER LK, BN H 0, < OFHEIZIZW D & 2 A3 BB
NRZTOND, o CTEEBELLTEMIIKZ Dl E M T 5720, TEME—7 Oz 2
AT, RIC 1 » TR — Y v THE A T o7, No. | R— U o ZHZIUTE R O s v° 7 & #l1, No. 2
IR, No. 3 1XTE BB TLRWHRIR CTH 5,

BT PEMS (B 505.6m) CTHLF 13m £ THR—V 7L, HfeETo m OEYLEN D S
Z L EHERE, 9.5m KD IRWHIREEE Tl W E A RO NBADHRICA > Tl v BRI -
7oL DHELT & R o ALz, Bl No. 2 HiSR CIEIEEE 20m £ CREVbA THIfEABEICRIE L 2o 70,
Al No. 3 HisS CIXEVLHTE & 4m THIRESMEICEIE LTz, SBOBEET 2. 23g/cm3 LA D T
[RICITVMETH - 7o, BT PEMM IS FARMITFRD biviemnolz, NLTHERICK 26%)E
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FEEN 51 P ARTRIOEEE 1. 73km/s, S ¥ 0. 66km/s & FiACH OMAIAHEE (P : 3km/s) (ZEh
% & TFIRIZITVME CRAER ORUL O BN R 2 5,

R RICH ST E M

RIXBEEREGAIT S
RKIXBTEME R D

Hg DO IRBIERE

HifgE DIREN L E T FEHIZA— Y > 7RO 10. 2m Hops CTHRIE L=,

REIOPR & LTE 2 LD OIIHHRIROFHE@IE THh 5, FipfromiEic o b Tz ORE) %
BE LT, 7— V>« AT NUIRNT 24T o 725K, SBHEEIEIL 0. 4Hz, 3.2Hz, 6.5Hz, 10Hz
FHTIZRE 8 H VD, ORI TIE 0. 4Hz 23, I EERIE TiX 3. 2Hz S EICEBT 2 B Th -7,
BT PEHGH~200m M A, U I EEELESEOEBIEEEIL 0. 4Hz, 6.6Hz, 7.5Hz,
10Hz, 12Hz fHUTIZER® 5L, AR TIX 0. 4Hz, HEHRNE TIX 10Hz 234 2 B CTH - 72,
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ZENARME DI KAEIZHEPEE) T 0. 18um TH o7z,
T RFRENIE D B 1Hz LT ORJAHHRE CEMIEREA K& < W HHT0.22um TH-o7,
AT AR DR EN 234 & 720,

2-4 Y7 OFE

BT ONE 134 5 505. 6m HiS Tdh o 7= DT, BHI%E S 503m OHIZEN S 6. Im T I HT A
HbH, T OEFAERIMEE, I LimE A s 7R TR O SRR EN S A8 T DRk EF T
TR, TR e 7 o&R = Lo L, TRIZET DL F LT,

YmE S v T DA
THH A
b 6.211m
v MfREAME, NEE AR 3.Tm, B :2.5m
HT Sy 8. Om
v i A 29.8 m2
v A E ~225 hv
ShmiETEGE, MOVE X LA UIREOF, 10em 2
ESREE/E)
J:qili) 14.2 Hz
EZEle 14. 4 Hz

IRt BmEE O EAREEIL, ROV I 2 L—F—EBUWE L =B O N H 0 . AT —
R 5Hz FHEICH 5 Z E N> TWAD T, 7 OEGIEEIIFNLU ETHDZ ENERESH
% F - M O EENE D 5 . 3. 3Hz, 6. 6Hz, 7.5Hz, 10Hz (I HEHRENE— R23%H 5 DT, 3. 3Hz
L 6.6Hz O ZI-> T, RN DEOICHIHAEEEBHZ L, ©7 L ERSisis bt
A OEA RS % 6.8z & LTkt L7,

R — L OERIIEEME L O A D Y - SRR OZEHREOBLEN DD LREDHO 10m &
WRIE LTz, F—LBi e 7 20 B LMSZIZT 5 L B 7 REDORITNEIE TRE S13EL
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JEL 6m &7 5, HlEOEULEAS 7 BRI T Sn TS & 2 Fi il e i I E A T D
Wb, £Z T, ET7OHLICT, H, i, |, LicZnEFh 1 RO 5 Kok 27V — |k
B (ERE 1. 2m, K& 5m) ZFEEEENON T, 20O LIJES In Oz 27 Y — FMURBIW
B3 Tm, WEO0.6m, @S 8mDOET ZEET 5, BT O LI T 2m OMZEIZ /) D R
T, (EXZ) ©7 oERIE )7Lt OFE L — L OERICEDLE RO, BT
OLFHROBESFIHEEY 6.211m L2 o 7z, TR K Y L AT LoOESIL 8.2m 725,

v 7 OIREIEYT

HEBISEMTIEO AT = A « B XL TETNERAVET KOs ORE & fifhiiT -7z, v
T RIS, WARORIEZ 7T o R L~V LU ORIEMBOFEEEE =207V — R O8ifRsv o 7
REERELTEBEOE T OEARE A 6.8Hz & L7z, B 758, #ARDKEH T RER
(AT = ATREH) O X ZASREROWUEME €7 a7 U — N EfERE S E % A
WCRHE U7 HEE MAAIREN I 14. 2Hz, FEdl 14.4Hz TH Y | EERIC X 2ESREN D OE
MBI, P9 9. 75Hz, FAdk 10.5Hz Th o7z, 1o CTERE L T IIHR S RAMEZFF > TnDH Z &
DHEDO Bz, ZovT EicmsE (EELOHEBNEEEES bt 17.3 b, 19.5
k) ZEE LI2GA IOV CEMEHEE U7 EAIREE ., BT miXE 24 6. 90Hz, 6. 23Hz,
mAE T mIEF VR 6. 91Hz, 6. 24Hz DE A7,

ZORERIT, EEENSDERTH D bHz L EA - L, WEOEAIE#HT— FO—>ThHD
6. 6Hz IZIEWVDIXZ KU 72 5 53 ARG S EHRIE O Fgt — N Toh 5 0. 4Hz, 3. 2Hz LT 10Hz
MOITIRELSBENTWDLDOTRIER VW EEZ 5,

e EB N

(1] EHE 2003 FEELR L (LB RFERFGE AR BRR F 12

(2] FRIEEE 2004 4FEAREER ST (L HRKFELS PR R

[3] IRBKRE (FH) WABRXE., BRGET7TRHES., HERE - BELOELIEESHE
WAEE, SRR 1745 A, IRERFHRRES, FEE kA4t

[4] KB RY: (FH) BB R CHEBBHEE THIR L EEsE e 7 HAa R - s
WAEE, PR 184F 3 H, IRB KT, Aot EEmERST

) AL S0 109p O —E S

3 HWEBRXEBORY - iR

3-1 ZmEeEF—A

EE$ ©7. F—2LDOME

N—=U U TRHEDK RN O B TE LIAEICHEAS, B 7 FEMAZIIC In T 6L, LDZER
EEPHFFTE D RROBTIT AL, HIEREZZORICEET S Z LI L, TORED M
LD EBEUZ X L R =2« —A T RN WELE &l U7z, PR 2 13 6@ Bl SF O JE
SHAOTEEN B L 2P OB A H Y, BMREAE L I ENRAETHD Z Lnb, ETALE
TITE T2 <L IUTED BF) 5m RUSKE L7z, (ITHZ S Tesfllz, TH LT 3m O EUE HHI B
LARm 503m OFEHUTIERL L, £ D LI F—A KR EDOEYNRE SN TN D,
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FHIZ F— A &YESEE T NE
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R — b BIROKMAILT
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R— A DEREF

PiESE AN T 5 F— A%, EEEOMEEZ AL T HEERBHEEEO & AR L3
Kb, ET-LEEOMEFFEH, HEM TH VRELTIEE CTh O2BIHEEEDOEE, MEDES S
VB OReM CICEBERRT 5, 16> T F—4, fORFHIBN T, F—20HG %Kk
B ST, F— A KON O Y X2 FRIZRT,

R—=ADEZIZDONWT, RV I 2 L —F —BRIZZETIE 9n O R— A TR 72HEREE B L
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7—ANTA Mz, 2009 4 2 H 2 BIXEHT R ST 2B AR CHED 5T 5,
Bz &4 L LTk, BB &2 —ITE ) SRR BE TR E OI1Fh, [ESL K 3CH (R B
FAFTE CERK 16 4REE) 440 B, BEPAFRgmibhe GEFA PRk 17-19 /) 2082 B, Al (G
FB Ak 20-23 4RAE) 320 . Al CRrEfElk A GE: SRk 21-22 4RFE) 400 TR FETHAL TV D,
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5-6 1A I AL LU 11T Dz HOWPol & 2D 5-7 HOWPol D#BRDMIfE, FFEADEZR Y A—F K
Ak O A T VU R, RENSHIEFFET,

HOWPol (34— FH A & — « BRENIFRE 2 LT, Rl EmEEn g —F A I AES (FAI R
) DAVARwILAL N s a—T—=XIZROfHToNnTWD (K5-6), LiESEno AR LK
X, BT — RIS CHRE 2 HIRT S~ A7 SHREREZER L, 22U A—Z L R TET
FlZEE I, REIER, 74 0¥ —, BERKD, Yy o & — UXTARS « TURXA TV
ALV FEFZBBLT, WATLATIORL, e LTO 2kX4k 27 /L CCD 2 #
R s s (X 5-7), RO E LTE, BRI 2420z (450-1100nm @ 80%
encircled energy MDEL) M 15 3 AMREICHTZY 30um (= 2 7 E/L=0.6 F0FA) LT &2 =K
Lo, Ho7rzua~T v 7l (EA 23. 9mm ¢ TREGDORINFEIT 52um) KT HHD
Lo TWNWD, ZOREBRITZRICHERD —BHHU T + T A N 7T XA LEHNDERICEE LD,
Es BT R —iE, 0.30 B /pixel THY ., HINBRLEBICBIT2HEBEZ T ADFTF 27
N—A 27 (FWEM 0.9—1 BA) IChaifb Lz 7 ) v 7 bieoTing,

HOWPol D E7atiAk L BUHIE — R&2 £ 72 12T 5, ZOH T b K& 2RI —ZFHER ORE
WBE—RFTHD, BHEO (B LB TE, FHEEKRE T T AR - 7Y XA L EFHAR
bt PHEEREZRSEZEE 7 L —L20BHEMLELE L TCWDH 72, [FRIRFEZ MR L7
K (A b—=2R) RIA=HF—%1EDHZ ENTERNoT2, HOWPol TlE, i ~#/N\—Z kDY)
WD X5z, MERRAENPKE L, HOB - 5 A7 — /L TR RIZA LT 2 RIKORIEHE % T8
ETHTED, Vo UMNEXTNTATARN TV ALERA L, 207 XA LEBEBOET
IZE < 2 8T, RIKROW B DO EMFEEE 2 RRHCED Z 2N TE, —RIOFEBHTA h—7 A 1,
Q UNRNTA—H—ZEHTHZLNTED (K5-8), Vv IfMEETLT+T AT XA
I, BB R EWARE S o~ foN—R2 N (YW H A RITH - T BREERIC K D RN
Aol BERIZBO LT VRICHEWER ) & IGEEZ/NS ST (7 vk
IR A ERATER) LITEWSIT TV,

#% 5-2 HOWPol O E7aftAk L BME—F
B = 450-1050nm
BUAlE— N | KT R (15 oAER)  HEWTZ 42— BV, R, 1, 27 +y, RGEIEN
ik (—FHH=—FOZFEHTA =221, Q UZEHTH)
JEAREFE— R (TXT7 5 AHEF) Swift/BAT O H v ~#p/N— & MIEAFEL T /8—
PAREFE— N (1X15 0 AdE) IGE - Asiuh
33 (A/A A7 600 — 2300)
I (L/A L~ 600 - 2300)
T H 2k X4k (15pum/pixel) WEMH FERZEZRICCD HPK) % 2 7 W5
A LI 20 b (IXT B V), 9 @X2 V), 4 (UX4 EY)
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AL | B=18. Tmag, V=19.5mag, R=19.7mag, I[=19.3mag (100 FV#&H THRIVEKEEE 0. lmag)

o %) 2| B=7.5%, V=20.4%. R=30.0%. I=27.7%  (2008-7-29 jYt6& D)
(
53
(

HOWPol O HHERIE AR b =27 X LENL KR & THFERH A ED b vz 58822 Z 8 CCD T,
2kX4k 7N DHL D% 2 rWRTHONLNTWD (X 5-9), ZZZREN200un H Y, 1EKD L
DIZHAPE R 1 um O RN 3ERELGES L TN D72 (¥ 5-10) . S4THEHICH b7
XA E LR IR DR E T o~ —2 NOBRNIZAF]ITH D, CCD X, [ELKLH TR
INTMtER 2 b —F —Messiab L@t Ly AT A M-front2 ZFH L. —100°COHEI FIZ
THREh =415,

HOWPol DFRfEIL, i ER-CfE 25 2 HIME3% linux PC (howpol) & . A{KERENFEE 2 HlH 4
% Windows PC (howpolc) & @ 2 A OFHEMECTHIE S D, BREMEMREIIF 8 DD/ UL AT —4 L
HIAMEE =55, lx DE—F—IZZNENRTANRZDBRTTHY ., RIRFICEREI3
L2 LICE VBT — FOFRRNI DB ZNAIRETH D, BIFE, howpole % howpol M HFEAIIIC
HT 272007 v 7T AOBRBENETH CTH D, iz, Ho~BAA—Z2 FOHBLT 7 — Motk
VN, EESEA AT, HOWPol T HBEWICEBLIZ BT 5 > A7 2038 2009 4 5 A #1H) &L 0 #ERAYIC
L TW5D,

HOWPol T b AL/ @BlIGI 2 (X 5-11~5-14 I~ d, X 5-11121%, Hefiliy, JAHBEnZhoE
— R COREIRGH 2 #HE T\ D, BOBD, FHEN 4 HAORMMETHEON TV DERTF 2D
MD, X 5-12 X 200847 H 29 HDO Y —A VT HREWBRIZ RN RTRIB L7125 2 B EBOEE O
PENSMMERELTCND, ZORFIEEEEICEY . HMEET 1.2 A0 RFREEN S N,
X 5-13 1%V, R, I N FTHRIE LIEZDICEEZED ZOARBBR TH D, T4V o 7iEEZHNTHE
B L—2gE Lk, HONUOBEBEITRO bN-BEMERZLICHELAK LTS
72, COD DX v v X3 H b, K 5-14 121%, iRt — R THRE L2 K4 EZE R Mon
DIEFESTB L ORI M~y PhpR L TW5S, KEREICEMA ., FLEDEDYIZE
DIPROXR T v~ TORF R DD,

5-9 v F—7 L — MZibni- 2 5-10 -100°CHHEI T TO5E4ZeZ R CCD
58 U= v UMNEFE TN T FT | DO 2kX4k 554222 R CCD DOETFRHR, lunfHTETEV,
AR TY XA
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5-12 R XY NGOG T =
7 7 AN, ENE 4pixel=1. 2 FbA

5-14  SZHFEZE RMon @ R /N2 N JeHRE
B, ERENEOEB T, A1 37 X37 Tk

B 5-11 (k) SHLEH e Hi % — (LR &I L € OfGHE & i %
R & (F) IARERCRGE — FOR RY Ry T TRLELD, PLEOED
w1 B 513 MCREORBE | v ic@LmRO 8 —2 2R LTS,

(VRI3 X R T —&5%)

HOWPol (37 A I ARV T HALTH Y | B =8OR L 2K 4%Daiimycrnd 5 2 &
MWbnoTND, ZHETO—BRNFEATRGE— NI L 28Rt OE=% —DfRILX, =
I X D EIREN —E L T A HMARET K L, 0. 4%DFEHERZEZ b > TIEH OV TV 5D,
ZDOZ NG, 0. ABREDOREE TR REAIE CTHIUL, BIEITFFICHLEEL LRV, 0. 4%
RN UIZFNLL FTOREKEE 2RO DGEIZIE, FILT7 L —AIZ5 D ZATWD R & OFF
KHRIEEAT 5 D>, RHIRIERICHEA Th 5 BEEE RN Z AW THEE Y L — A TREHEZ1T 9
VERDHD, ZD 0. 4%DIEH->X DFINTH S50, LiEssittho b 0 (3 =8 OBREhFHM) <0,
EENEROLD (74T A by« 7V X LAOBRENFEEME, HFROEAIC X DEMEOT)
BB Z B, BHHEZIT>TWDHEZATH D,

HOWPol CTOHRKDOBRI AL, T~/ X—Z2 NOPIHEEOFNEHIE TH S, ko HEhE
W7o 2R3 BEHTUuE, 77— 06 1 080T TORBEHENERETE D LIS,
Swift TRODSTEH <=2 FOFEHNCT LD & K 5%DMEIEN D 1000 B R=16 42 L 0
A<, 1% 1000 P TH 145 L VBHA W E W FERNBH TV S, HOWPol D iRkt — R
RIERRZE EIREZER) B Ap=0.2%& 72 5805 X%, 1 3R TR=14.2 %, 10 43#&H T 16.0
HEThDH, T 3i—A hOHBIE 24 100 5, BERER 0. 4, KFFEE0. 4, @ELRE0. 33 (5
20 FE) ZARET D &, BEMIHIT =& — &k AuX, 1 FRMIC 1 EE 1000 &1 16 XD
DWW 7 4 FRIC TR 14 FX VALV I ARZENENBIIITE D5HEICR D,
HIETH B AEREITET=F —%2ikE L. BEDO N o~ 3— 2 Mot A EeHlEEZ B L2,

BB N

[1] Kawabata, K. S., et al., 2008, Proc. SPIE, 7014, 70144L
[2] FRIEEE, SR 18 R IL R KT L5

[3] FHPREAT. SRR 20 FREIRERT: B4
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5-3 HONIR (FI{RITARIMERIFIRGHIYEEEE)

HONIR (Hiroshima Optical and Near InfraRed camera) IZ. 7>7¢7-SimsEo0 kM3 HELHILEE
ELTRBRFFERS X —CHENED LN TWDHEETHY . TRISPEC L EI7-i%3 B4R
TS DN, NFRenel-EmEEIlkElIE5 2 & ERMoOBmEGEEHWSZ ik, R’
FEER-CRET 72 &L B D T TRISPEC LV AR E LR E > TV D, v ox
VBRI TRISPEC &R U, A 1 F v > /b (Opt) ELiEARSL 2 Fv > L (IR1, 1R2) #ABE L=
REFE 72 o T D, 2007 AR L D BAR D S TE Y | 2009 4E 2 A FANIZIZIT RS 1 F ¥ > v
D7 7—AKRTA MR T (M 5-15), 2009 4F 5 HBI(EIL, HIKERTE OB EICEK
WTL B - BN ERE L CHED BAL, 2009 FE ORI - JRAL 2 F v %L (Opt, IR1) TOId
Bt ORBRBLAZ TEL TS, b9 OEDDRMNF v v (IR2) 1L, BIED L Z ATEN
RELTEY, BADOBRIIL> TR, IFWVFEREEL-WEE L TW5D,

X 5-15 SEiEsEizdE3E S 7= HONIR X 5-16 HONIR @Y%

5-17

HONIR DEZEFENOELE X, )
LYERBEONN AR T D, AFtY 4
YRUDOHEHBNIY v v ¥ — L A
PP R, HRIR A L =
v "R ELNDTETHLN, Z
OENZITEEFNTWRWY, 7o K
TNB AT, v A7 A —1L
f, 2V AXA—FL  X&@@mLT
%, KoxA4 a7 IT—
T, 320OF ¥ 3/ (Opt, IR1,
IR2) 1T/ bivsd, Hmix Opt &
IRL D 2F ¥ XTI REREN
Do TNENDF ¥ U FNVIT, 74
NE =T Y XN EEHT D5 —
Ly hEEL AT LR, BiHEsR
v I ANENENRIT N5,
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HONIR D YW5% %X 5-16 12~ T, ZDOKIZBWT, ZEHENSDINFRITENS 7 4 R %
WU TART S, K517 IZITEZEHNOREX Z T, 266 TIEEESEDN 5 OIHFIE B
SAFTHOT, X516 £13 90 EREZI T TRIERXTHEE 2V, 7 g vy RuoT < FoESHE
WITEF~ 27 Z— Ly EREPNTND, AFEIXZOE FICEPNT2T v o@D =
UA=H L X ERYOIRICEEB LT, ZHoXA 70,y 7 IT7—T3F ¥ U RUITHBES
ND, Tx VRNV, TANE—RT VAL EONFERZT UV REZ DX — Ly MEEE
BEIND, D%, WAT LU ATIORI L, Mt BICEBT 5, Bt — RicikiT 208X
10 3 X10 A THDH, miss EOE 7 BV R —)Uid, aflE TR OB ESRITZENEI., 1
B ELDOREEN15um, 20um & H722 > TUWAAY, HONIR OYF213W 57 & 6 0. 30 B4 /pixel
LB XTI EN TV D, Opt F v /L OfHERIE HOWPol & [A U Rl 2k X4k CCD T
HY . IRl F v > /L OfHERIE Raytheon B Virgo—2K HgCdTe 7 L A T b, F 7-3 ([C T 7oftAk
EELDD,

7% 5-3 HONIR O FE7pthkE (IR2 122V TiX TBD)

Opt | IR1
1 By 10 4574 X 10 4314
T s 2k X 4k HPK CCD 2k X 2k Virgo HgCdTe
55 A — )L 0.30” /pixel 0.30” /pixel
Wik 7 Lz — B, V, R, I vy, J, H K
E—F . ook, Wi, wotat

HONIR IFEZERZR DO I 2 —/0 KR » 7 A0 EER LIIREECRFF SN TR Y (M 5-18), ¥R
MR DEIES N2 DT 3 — )V RN v 7 ZAERRT A 2 GO 7 3% T 80K FREICHMAIS
NTNW5, MHEGSHIET v o R VEBICEHOEE = be—TJ — L b —% = EE I, B
2T D,

X 5-18 HONIR DEZZFLEDZE,. kR a—/L KR v 7 | ¥ 5-19 HONIR (2L B4V A BZED Ks
ADFEE BT THIAET, ENEmEEEMA, N K77 —A M7 A Ml

HONIR DBRENL, #F —tflo 2 —4 ZmHAIcSdE (7Y o 755f) Lizb o
AW TIT> TV %, 24U TRISPEC THEHA UK L TWAHIETH D, ZOEFE—X—I2L D,
R~ RAT | RO, KT xNVDOT 4 NE— TYURXL 7Y RXLEDOX— L v b ZAlELX
., KFEFETEUIVEZD,

HONIR ODfiIMEIE, F H BRI 08 0 s 2 #1842 linux PC (honir) & . BRENR ZHIEHT 5
Windows PC @ 2 B§DFHEIC LV EHR I N5, MHEX, HOWPol & [RERICIENL K CH TS &
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ni-fiigs= > b —7 —Messia—5 T—ItIZHIE SN 5 g & Fi At 7 1 7RI,
CCD T Mfront5, Virgo TMACS2 NZINENHANSILTWAA, TV VR MACS2  Mfront5 (Z& &
W2 DTETHD,

2009 4E 2 HIZIZ IRl F ¥ v R DHEBE— RO 77— NI A F&dllz ., REREUHIDN Tz
(X 5-19), BEZEMENOT 7 N A ARLLIESEITEY (1T 7REE TORIHERD /) 4 ARFEFICKE
<. FRDRR LRV RIETORBRBIA T - 7203, FEG IR CBINI RS D F RN I E RIS S
NT-e FEEMRETIT. HBETY—A v 7Y A4 X 1.65 B CHEIR) NELN-bD0, HEN
DI —FERKREL, VAR EONRFEFERLETH L Z ERHLNE R oT-, BHFT
DH—1 v MBI ¥ v X —DEA I Y 7 b Y =7 O EOFE L STV 5, 2009
5 ABIEIX, 42O Opt/IRL 2 F ¥ » R/VRIFERIGEBLIIIZ BEEIC, FEBREIC T - Sib B
EHEDTNDHELEZATHD, Fio, 2009 FEZ DD 2010 FEICEHIT T, 7 XL+ T A
e Z7URXL BRI ATEZEALT, T — FPREREE— RZEBIELTETH D, F
7o, EVRER, RERESEZER LT, ERADOE S 1 Ty o x o ORIEREEA L, Frilo
HIECTH D 3T ¥ v F/VRIRFEM 2 B S 720,

2% 3K
(1] BEARMNIN, SR 20 4R R &R A& T

6 RKIXBXRY RTU—7

WK B RICHE T,

F v FU—=7 OFRFEEKY . 2008 FRKLIRITN 7 7 A N—RE CTOIRERFOHE#SRL v T
— 7 (2009 FEHL/E HINET2007) ~#Epi L CEERy hT—27 L LTRIHLTWS, 22 TlE, £
DR AR (AR & BRI (2 HOW TR T 5,

6-1 k&

BRI 2 HEME T D IF iR D FRHR M E LT, AV F—Fy b~BLAEER Y T —7
ERHI B ITCBEE N Z LY, K7+ —~ v FOBREBSBPERETKEOBHT — X I KFX v
VORANB R AR T 7 BATHEOIZIE, Frv "R ERILERTH EDOMEZEHER Y FU—
JTRESZ ENRMETH D, THITIAZ, EELBIES 2R S22, HDWITZERM 72 RIKE
SOBREEZNLRLMSEL-0IT, EH EoREL RO 55,

R YRR, R ESFH X AT B KO EATTH O 7 7 A AN—[BIEHIR D TR o 72728,
W, AXIVOBERMGERREFIH L —BEEE & Rk o AR (ADSL) 251\ T, A & —F v K
T D Z ST Uiz, (ZHUE TIAERR, RO SRR E L CHALEA LTS, L
2L, ER 720 53 1L 10Mbps FRE LB, R KRFOFR Y N U—7 L3528 0 ST
WAHTZDAREEZ,) £O—FT, WHEEMRICAA O @EEROESRZ BIET 2 i/ o7,

W7 7 A N[ EFRICRET D ICIZEEOERA 2 ET 5 (o REL Y Tk, BEROE
HEHWDSGA, 7= 273X NIT150 T /km THo7z), £ZTET, YA HEID S
DHoTNNRTG KRG T T T ERWET T A R— R ER R LAN TS Z ENTE R0 ng
Bt L7z, LvL., MRERICITEEDPRLEIL D Z 0, REX Y U NRAEHILERLHELED
ML Tl SN TR P E AN 25 Z L W o A e i o7z, =W H, HE
D 50em LS TCHE LN RKIEKONA BV g VEBOX Yy MNMER A Y SN TE LR
KEFEAT 4 THEMNIE Y X —OMIEE AN Z O THRICE > T TS, ZEMEDOFEH,
BLOENEF~OE 2 2 N CTORMISE RIS E WO BT, K7 7 A X—DOFHNRRAZ |
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EVIHBEBTAWCZ LT, T 7 A N—ZFH L HHERRZ L] < FHTI HICHRFZED 5
Zklirot,

RFEMOFIRBRILEE T, REPDMEINET 7 A N—Z&ET 52 LB E TRATRETH
ol WELILEZA, KEX YV SANLRIKEGRILABNEDLBRFOIRNET 7 /77~
JRGWRPERTH AL TRy b EWIHEIRAEETRBY, FIFHTE 2 AHEERSH 5 2 LAV
STy Fo. BEEEHX E TIREWLTWARNS DO, KITEEEHS 1 —2kn B GRS
) £ CIEER, BT —T VT LEERONR T 7 A N—BE L TNWDHZ L bfilole, DED |
ZO1=2kmEIZS 2T 7 A N—2FHR T UL, RIZEFO T 7 A N—=2JNH 2 L TRy FY
— 7[R EERTED LT D,

AA TNy ORI OWTIL, PR FESAR 7V —T D25 v 7 (HkK) LR O
TR7, B OARBRREEEEIEHRRE (2006 4F & 0 BREEHERECRR) & @ LS @ EEK
WARBLR O T /100 F T 2007 4F 3 A 0B IR KR UAKNOP) & IRET 7 /77 Z H (UL NOC)
oo NEEY—v R ZRHATE2ERNI -T2,

£, IRNET 7 ) TV ERIEERICE EDOMICHOWTIE, FEARREFHAE IS 2550
e, TOFRE LT, PIEARENSODT =27 a2 N3 RD TRWVERAH & 91
BRIZIZFERETH LN T =07 3 A MDBE WA LAN — AR OMENH -7, 10 4L
FOEMICEAFMAZBEE LEBAICIE., Fr=r 7 ax hBNERIICLL . BB ~o
BHEELEWVAIEDSER TH 72720, TOHECHARELZRE L, FrBlZE ek 2 W &
LTARLEAT O ERE 2oz, ZORER, MASHRIEE T —7 VAT 0 T3%L L, RURES
—TNVAT 4 TRRE, EH -\ AN (2 0) EHAMICHATES Z LTk
7o ZOFRRICKEA T, TRERFFHR R ¥ —MBRILBERLEONT 7 A N—lr—T L3
v MU= REHEE] BIREBRFIMRIE & RREGT—7 VAT ¢ 7TAREIHE & ORI TP
STz,

6-2 Fv hU—IHERK

B 6-1 IZINBRF—HEHRLAERY N —7 THWTWD KT 7 4 N—DOfIE, X 6-2 12
ENTENOHEGEX 25, IKEKRFPEINEGT 7 ) 77V L OMITIAEGRNERTD A AT
IVF Y RO —E A (TAG-VLAN) ZFIH L., IKET 7 /2 77 % & WIKERLHE OMIZHRIAE
r—TNAT 4 T ORHEFIHOERE (MGG AT 7 2 " — 2 ZgkiE) CTHt L T\ 5, JAE
KFANT, KRB RFORER R~ FU—2 HINET2007 ~EZEHR: L T\ 5, KD X 912 KRFE HIA
BRSCE & OBNCIE 2 [FIfER T TH D03, 5 b—[Alf LB B R SCAE RIC R E L TUV 5 HINET2007
HAoxy hU—27 24 »F (HINET2007 (A& EE) OFIEHICHIHA LT3,

Xl 6-2 [al#REERE DOBERS X
X 6-1 Y7 7 A N—FREE X
X 6-3 & 412, INET 7 /7 FH (409 5=, AA T NVFy FHEILENOC) IZBITDHAAL T IVFy
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cDZ v 7 RIAOKFZ28T 5, 7y 7T 2 BRI L 3D AT 4 7 a v _—H —ZFE
TEY, 1IITHE LTTITHIEZOND LI sTWnD, 72k, HIAEBENOCIZMD
Ao TEET2HAF. FAIE LT 10 BHRTE TICEEE LiTE4 2 ERFEER (2006 413N
IR B RERBORE) [ZRITH T2 66 5 LERH Y | (EEITITRUIRSFER
FENMLBED), EWIHA RIA U NHLOTHEREET D,

X 6-3 JRET 7 )77V DT v 7RI 1 X 6-4 INST 7 )T IV DT v 7FIH 2

WA RICE T, SR — PSR E O ER (F) AT 4 T ar"—=2—%ZFENTND,
X XX-5 \ZZE Dk Z7T, INGT 7 /7T EREk 1O AT 47 a3 _"—2—%T{ié LT
RELTWD, I, AL Ty b & HINET2007 & O#EERiIL. AT 4 THEWNZE v & — %
THHEDAA v FM%Er—7 /L THORNTND,

] 6-5 HUL R 3CH P A B JE == 57 ¥ A%

FHAF X —TCHAEEHA L TWD 3Ry T — 7R OMBRINEZK 66 ([ZF & HTEL,
2008 412 HINET2007 TOMEH ZBtE L THHIL Z OIZEN KV TN D, HINET2007 ~IZ~7 7 A ¥
— D —NAHND Zone A ~3 KA ThbbL—F—1r BXOTVEEH2 » 28TV,
CON—F—DFIZHIEGERLET TAX—F 3Ry N7 ZBELTCRHHL TS, K¥EX Y
VR ADIIEE L RIKEBRCHE & ORI, HINET2007 @ Tag-VLAN ZF|H L CRBEMIC 7 T A R —
Ftw NU—27 ZfE A TS5, HINET2007 OEMAR Y > —I2 K v, THINET2007 D& 5 A A v F
\ZHERE - FRARS LI MAC 7 R L ABERIE, Fel (W LE 2 ]) 4:00 ITRFET —7 AU & v B
ENDHET, BIOAAL v FTCHEREGREIND ] o, IRBOT T4 X—Fxry NT—7 T8
W~ 72 /) — FP CEHILERLE~REBLIAATEEA. RO B £ TIHHIAERCHDOIMIITTE
DHERNENIRERDHD, ZOLIITHRBIABRAIBER P CIZOWTIE, BN I06HWTH
HA B NVEFEREAEANEER Ry U—2 (NIT HHAZ Ly ADSL) ICBWTHE Ry h T
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— 7 ~NBESEHITL TV,

RILIWCFHBPE X —THBAL, FELTWDI Ry N7 (A1 v F5%) O—Ex B
3%, HINET2007 ~I%. HZEER C HHO b A LRED/SA T AA2— AN H 5 HINET2007 22> & 2 k
MNHEE C217T BT —T NV %E5W\W T, 217 ZENDO Ry N —7 24 v FOB L0 —HF —%
U TEHREL T D, BUAEKICE T, Bas B0 BRI 1S58 S 7z HINET2007 =2k
MZRy NT—2 2L v F@EN L THFH LTS, BRFICKBERICEBEIN-IEHRa 2
DA =3y hr—T (BT 3V be) PHEERIABENEBR~ENINTNDHDOT, £ b
T = AL v FOIZENTHDL - DDAAL v FO@O% LT, FAMIZTXTOEFR= Y b2
HINET2007 FD7' T A X— kR NU—ZIZERE ST\ 5, H L, 2010 4 2 ABIE, HlE=0
KT NTD “ AR v O, EalRosMES ADSL [BIRHICEBWTH 5,

6-6 HULNRRILHEF Y bU—7fEKX

K 6-1 WIKBRXER Y MU —7H& 5

ST SR A—Tp—  BE / IPT RLA e

WWMATATHE | 24 v F | 7Ty 7 A PMG-2265X 1000BASE-SX(SC) — h X 6 GBIC ZAm v kX 2

et o & —2F @) 133. 40. 28.

FID3 0 3= A A v F | FTRy I A FMG-2265X 1000BASE-SX(SC) "— h X 6 GBIC 2w v kX 2
® 133. 40. 28. 252

PRC217 = A A v F | TTHRvT A FMG-226TX 1000BASE-T A8 — k X 6 GBIC A 1@ v kX 2
@ 133. 40. 28. 251 (AT a 'Y a—L BIFER)
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No—H— TF v 7 A MIK-04G WAN: 10/100/1000BASE-T X 1
WAN: 133.41.115. 22 LAN: 10/100/1000BASE-T X 4
LAN: 192.168.0.1
A Ay F | FIFRy T X SW-02086 10/100/1000BASEX 8 (Auto MDI/MDI-X 3 Jis )
@ 192.168.0. 3 Tag-VLAN 16 7 /L —=7" VID 1-4094
Mini GBIC A— kX2 (A7 varEVa—/
MGBIC-SX-P iBHM)
SC-LC a7 ZAF&E AN a—Rén 2Ly, A
> F@ & Bt (2007. 07 FRAEFEHET)
Rs7 2 7 77% | A7 4 =2 | 7—%arvita—nLx FX A"— b IEEES02. 3z 1000BASE-X, 1000Mbps, 4=
409 5= N0} DN180OWS3E or 5E ZHEH 8B/I0B R, EANT 7 A N— AR
A B RV NE—F L3l un # o877 A
N— SCaxrs &, @aaxs sy ExEaxs
Z 1A=, axs X% PC, SPC, AdPC,
UPC WF B . %& ¢ AME £ 1260-1360nm (3E)
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WIAELT-DOIXARIRYH T THD, BN A T —0MORFHE (Arai, et al. 2010,
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R AELT-LfiEIR Tx 5,
ZNHDFE NG | B ABLRITE O3V —MEBIR R AL R A JE O L3 — RFA) 28
MUT=ZEBRKEE 2 bID, B DT RNF— R BBIE O L L TIRIGICE 2 DT R —Dff
R E NRESH TS, (FEATFR)

B2 037272 | D
® Arai, A. et al., 2010, “Optical and Near—Infrared Photometry of Nova V2362 Cyg: Rebrightening Event
and Dust Formation”, PAS]J,
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(Sasada, et al. 2008, PASJ, 60, L37)

6 1 7 L —F— (RN D BEG, 3787 LiEsE
\Z& % 0J 287 BRI, /&b BUAI S 720t
JERR OR) W77 v 272 (F), 4 : QUM
TORIERT bv, XA XTIV THE SN EH
BRI TR RENTWD, £ LR OR)
EHEHIR T DR T T > 7 A (%) (Uemura, et
al. 2010, PASJ, 62, 69)
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.y B EHRS AT IR S [RRE . 7T v 7 — A BN =5 ChHZ LA RE T, Fio, 7
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® Sasada, M. et al., 2008, “Detection of Polarimetric Variations Associated with the Shortest Time—Scale
Variability in S5 0716+714”, PAS], 60, L.37

® Uemura, M. et al., 2010, “Bayesian Approach to Find a Long—Term Trend in Erratic Polarization
Variations Observed in Blazars”, PASJ, 62, 69

® The Fermi-LAT Collaboration and members of the 3C 279 multi-band campaign, 2010, “A change in the

optical polarization associated with a gamma-ray flare in the blazar 3C 279”, Nature, 463, 919
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SAHERZE [ O FER AT 5L THDONE LI
72N, A% O FRAFE Tl PR RS O i &
EZETHLENRHEL TLAEAD,
X R R O — I I =RV — < B
BHISHIZEELDY, ST ~fE R LT
SRESNINT oo TE T, Fx 1%, 2006 HFLARES
VHRE RIS NIZ LS 1 +61 303 (5L THveT-
SRl 188cm SEHEEEE VTR S YL 9 B ST W L~ HUEE LS T +61 303
& 2005 4EAD 2008 AEITHNF TIT 72, ARIKDHE Ol (R) &L (F) DA~
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2009, “Anti-Correlation of Near—Infrared and X-Ray Variations of the Microquasar GRS
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“New Aspects of WZ Sge—Type Dwarf Nova through Simultaneous Optical-Infrared
Observations during Superoutbursts”

Uemura, M., et al., The 8th Pacific—Rim Conference on Stellar Astrophysics’,
5-9 May 2008, Phuket

"”KANATA”: 1.5-m Optical-Infrared Telescope Dedicated for Astronomical
Transient Phenomena”

Uemura, M., et al., The 8th Pacific—Rim Conference on Stellar Astrophysics’,
5-9 May 2008, Phuket

“Rebrightening events of two WZ Sge—type dwarf novae AL Com and 1RXS
J023238.8-371812”

Arai, A., et al., The 8th Pacific—Rim Conference on Stellar Astrophysics’ 5-9
May 2008, Phuket

“Automatic prompt and multiwavelength observations for GRBs using the KANATA
telescope, Suzaku/WAM, and GLAST”

Uehara, Takeshi, Uemura, Makoto, Fukazawa, Yasushi, Ohno, Masanori, Katagiri,
Hideaki, Kawabata, Koji S., Arai, Akira, & Ohsugi, Takashi, Gamma—Ray Bursts
2007, Proc. of the Santa Fe Conference, AIP Conf. Proc., Vol. 1000, pp. 547-550
"Observations of classical novae at the Higashi-Hiroshima Observatory”

Arai, A., et al., The 8th Pacific—Rim Conference on Stellar Astrophysics’, 5-9
May 2008, Phuket

“"Optical-——Infrared Observation of Astronomical Transients with the “KANATA”
1.5-m Telescope”
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Uemura, M., et al., Astrophysics with Al1-Sky X-Ray Observations —— 3rd
international MAXI Workshop ——, 10-12 June, 2008, Wako

9. ”“Wide—field one-shot optical polarimeter: HOWPol”
Kawabata, K.S., et al. 2008, SPIE, 7014, pp. 70144L-70144L-10
10. “Application of zero—expansion pore—free ceramics to a mirror of an astronomical
telescope”
Akitaya, H., et al. 2007, SPIE, 7018, pp. 70183H-70183H-12
11. “First light of UT 15-band dichroic—mirror camera”
Doi, M., et al., 2008, SPIE, 7014. pp. 70140F-70140F-12
12. “HOWPol: Imaging polarimeter deduced for early GRB optical afterglow”
Kawabata, K. S., et al., “Astronomical Polarimetry 2008” , 6-11 July 2008, Quebec
13. "Multi—-epoch optical spectropolarimetry of Jet—Launching High Mass X-ray
Binaries”
Nagae, 0. et al., “Astronomical Polarimetry 2008” , 6-11 July 2008, Quebec
14. ”A New Era of Transient Object Astronomy with Small Telescopes: Cataclysmic
Variables, X-Ray Binaries, and Gamma—Ray Bursts”
Uemura, M., et al., 10th Asian—Pacific Regional TAU Meeting’, 3-6 August 2008,
Kunming
15. “Science with UT’ s Dichroic-Mirror Camera(DMC), 15-band simultaneous imager”
Kuncarayakti, H., Doi, M., Malasan, H. L., Hayano, J., Utsunomiya, H., Thara,
Y., Tokita, K., Takanashi, N., Sako, S., Okamura, S., Morokuma, T., Furusawa,
H., Komiyama, Y., Yagi, M., Okada, N., Arai, A., Uemura, M., Kawabata, K. S.,
Yamashita, T., Ohsugi, T., Abe, M., Hasegawa, S., 10th Asian—Pacific Regional
TAU Meeting’, 3-6 Auust 2008, Kunming
< DAt
2005 4
e “Subaru/FOCAS Spectropolarimetry of Supernovae”
Kawabata, K. S. 2005, Astronomical Polarimetry: Current Status and Future
Directions, ASP Conf. Ser. Vol. 343, eds. A. Adamson, C. Aspin, C. J. Davis,
and T. Fujiyoshi (San Francisco: ASP), p. 238
2007 4

“Peculiar outbursts of a black hole X-ray transient, V4641 Sgr”

Uemura, M., Kato, T., Nogami, D., Imada, A., & Ishioka, R. 2007, Black Holes
from Stars to Galaxies——Across the Range of Masses, eds. V. Karas & G. Matt,
Proc. of TAU Symp. #238 (Cambridge University Press), pp. 465-466
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2006 4
1.

2007 4
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10.
11.

12.

2008 4

“GRB 061121: optical observation at the KANATA 1. 5m telescope”, Uemura, M., Arai,
A., & Uehara, T. 2006, GCN Circ., 5828
“GRB 061222A: observation with the KANATA 1.5m telescope”, Uemura, M., Arai,
A., & Uehara, T. 2006, GCN Circ., 5969
“GRB 061222B: observation with the KANATA 1.5m telescope”, Uemura, M., Arai,
A., & Uehara, T. 2006, GCN Circ., 5971

“GRB070125: optical observation by kanata”, Uemura, M., Arai, A., & Uehara, T.
2007, GCN Cire., 6039

“"GRB 070220: observation with the KANATA 1. 5m telescope”, Arai, A., Uemura, M.,
& Uehara, T. 2007, GCN Circ., 6117

“GRB 070223: Optical—IR observation with KANATA”, Uemura, M., Arai, A., & Uehara,
T. 2007, GCN Circ., 6133

“GRB 070306: optical and IR observations with KANATA”, Uemura, M., Arai, A.,
Uehara, T. 2007, GCN Circ., 6171

“GRB 070418: optical and IR observations with KANATA”, Uemura, M., Arai, A.,
Uehara, T. 2007, GCN Circ., 6300

“GRB 070419A: optical and IR observations with KANATA”, Uemura, M., Arai, A.,
Uehara, T. 2007, GCN Circ., 6313

”“GRB070808: optical observations with KANATA”, Uemura, M., Arai, A., Sasada,
M., Isogai, M., Uehara, T., Nogami, D. 2007, GCN Circ., 6721

“GRBO70810B: optical observations with KANATA”, Uemura, M., Arai, A., Nagae,
0., & Uehara, T. 2007, GCN Circ., 6706

“GRB071101: Optical and NIR upper limits by KANATA”, M. Uemura, A. Arai, and
T. Uehara 2007, GCN Circ., 7037

“GRB 071112C: Optical and NIR afterglows observed with KANATA”, M. Uemura, M.
Sasada, A. Arai, and T. Uehara 2007, GCN Circ., 7062

“GRB 071112C: Optical and NIR data observed with KANATA”, M. Uemura, M. Sasada,
A. Arai, and T. Uehara 2007, GCN Circ., 7094

“"Comet 17P/Homles”, A. Arai, M. Uemura, M. Sasada, K. S. Kawabata, T. Yamashita,
T. Yasuda, R. Matsui, H. Tanaka, 0. Nagae, M. Isogai, T. Ohsugi, R. Furusho,
J. Watanabe, M. Kino, & S. Sato , 2007, CBET, 1118

"HT Cassiopeiae”, Waagen, E. 0., Chaple, G., Uemura, M., Bortle, J. E., Ripero,
J., & Shears, J. 2008, CBET, 1203

“GRB 080307: Optical observation with DMC/KANATA”, M. Doi, S. Sako, J. Hayano,
Y. Thara, N. Takanashi, H. Kuncarayakti, D. Kuroda, K. S. Kawabata, M. Uemura
2008, GCN Cirec., 7363
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3. ”“GRB 0803506: optical observation with KANATA/TRISPEC”, K. S. Kawabata, M.
Sasada, M. Uemura, T. Yamashita, T. Ohsugi, & R. G. Lundock 2008, GCN Circ.,
7686

4. ”GRB 080810: optical observation with KANATA”, Y. Ikejiri, M. Uemura, T. Ohsugi,
K. Kawabata, A. Arai, M. Yamanaka, & K. Sakimoto 2008, GCN Circ., 8081

5. ”“GRB 080810: KANATA optical-NIR observation, update”, M. Uemura, M. Yamanaka,
Y. Tkejiri, K. Sakimoto, T. Ohsugi, K. S. Kawabata, & A. Arai, GCN Circ., 8085

2009 4

1. “KANATA confirmation of the optical flare of SDSS J123932. 75+044305”, Y. Tkejiri,
M. Yamanaka, H. Takahashi, M. Uemura, K. S. Kawabata, K. Sakimoto, H. Yasuda,
Y. Fukazawa, T. Ohsugi 2009, Atel, 1892

Z DAtk

International Circulars

2004 4

e “Supernova 2003jd”, Kawabata, K. S., Maeda, K., Deng, J., Nomoto, K., Mazzali,
P. A., Pian, E., Wang, L., Ohyama, Y., & Iye, M. 2004, IAU Circ., 8410

2007 4

e ”“Supernova 2006jc in UGC 4904”, Kawabata, K. S., Maeda, K., Tanaka, M., Tominaga,
N., Nomoto, K., & Hattori, M. 2007, IAU Circ., 8833
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20 FHBFRRUVZ-DPRBALHE - IRBEEHIHERESE

20—1 Agreement among NAS A, J AXA. Hiroshima University

Agreement Among the National Aeronautics and Space Administration (NASA), the
Japan Aerospace Exploration Agency (JAXA), and Hiroshima University for the
NASA-led Gamma Ray Large Area Space Telescope (GLAST) mission

NASA, JAXA, and Hireshima University have expressed a mutual intersst in
collaborating on the NASA-led Gamma Ray Large Area Space Telescope (GLAST)
mission. GLAST is a high priority science mission selected through NASA
Announcement of Opportunity AQ 99-OSS-03.

GLAST is a science mission funded jointly by NASA and the U.S. Department of
Energy. It is planned for a 2007 launch on a Delta-class launch vehicle from Cape
Canaveral, Florida. GLAST will identify and study nature’s highest energy particle
accelerators, measuring the spectra and temporal histories of gamma rays in the energy
range from 20 MeV to 300 GeV. GLAST will observe at least ten times as many active
galactic nuclei and stellar-mass black holes as previously detected in the gamma-ray

‘5 band. It will study pulsars and supernova remnants, gamma-ray bursts, the diffuse
Galactic and extragalactic high-energy gamma-ray backgrounds, and solar flares.
GLAST will also search for annihilation-line radiation from weakly interacting massive
particies that may account for much of the dark matter in the universe.

Dr. Peter Michelson of Stanford University has been selscted by NASA to serve as the
GLAST Large Area Telescope (LAT) Principal Investigator (PT). Dr. Michelson has
assembled a team of experts, including the University of California at Santa Cruz, which
will be responsible for managing, as a related entity of NASA, the development of the’
GLAST tracker subsystem, one of four major subsystems of the primary science
instrument aboard GLAST, the LAT. JAXA’s and Hiroshima University’s contribution
to the GLAST program will entail development of silicon-strip detectors for use in the
tracker subsystem. :

RESPONSIBILITIES

To implement this cooperation, NASA and its related entities will use reasonable efforts
to: '

1. provide overall program menagement for the GLAST mission; -

2. support the GLAST Science Working Group led by the Project Scientist, and the
LAT and GLAST Burst Monitor instrument teams, and develop a data use policy
as implemented by the Project Data Management Plan.

3. arrange for the design of the GLAST mission, including design and development

of subsystem specifications and verification plans, the definition of GLAST
science objectives and overall mission requirements;
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4. design and develop prototype and flight silicon tracker readout electronics and
tray support structure subassemblies;

5. conduct in the United States a high altitude balloon flight of GLAST instrument
engineering models;

6. provide a GLAST spacecraft bus and launch vehiclé, launch the GLAST
spacecraft and conduct tracking, telecommunications, and operations;

7. establish and maintain a NASA Science .Support Center for the GLAST science
data; and, .

8. provide opportunities for participation of the general scienﬁﬁc community in the
GLAST Guest Observer Program and Key Project opportunities.

To implement this cooperation, JAXA and Hiroshima University will use reasonable
- efforts to: :

1. procure 5280 flight qualified silicon-strip detectors, including flight spares for the
tracker subsystem assembly, and provide quality assurance and quality control
functions, including verification testing;

2. arrange for transportation of the silicon-strip detectors to the LAT team’s
designated tracker integration site, and support their integration into the tracker
subsystem and associated subsystem testing and validation;

3. support instrument team meetings and reviews through atiendance as appropriate;
and,

4. participate as members of the GLAST LAT science team.
POINTS OF CONTACT
The NASA point-of-contact for program management matters is:

Mzr. Dan Blackwood
Universe Division

Science Mission Directorate
NASA Headquarters
Washington, DC 20546
USA

Telephone: 1-202-358-0895
Facsimile: 1-202-358-3096
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Thée NASA point-of-contact for technical matters is:

Dr. F. Rick Harnden
Universe Division

Science Mission Directorate
NASA Headquarters
Washington, DC 20546
USA

Telephone: 1-202-358-3809
Facsimile: 1-202-358-3096

The TAXA point-of-contact for program management matters is:

Prof. Ichiro Nakatani

Program Director

Institute of Space and Astronautical Science, JAXA
3-1-1 Yoshinodai, Sagamihara

Kanagawa 229-8510

Telephone: +81-42-759-8303

Facsimile: +81-42-759-8303

The JAXA point-of-contact for technical matters is:”

Prof. Tadayuki Takahashi

Department of High Energy Astrophysics

Institute of Space and Astronautical Science, JAXA
3-1-1 Yoshinodai, Sagamihara :

Kanagawa 229-8510

Telephone: +81-42-759-8542

Facsimile: +81-42-759-8542

The Hiroshima University point-of-contact for program management and technical

matters is:

Prof. Takashi Ohsugi

Director, Hiroshima Astrophysical Science Center
Hiroshima University

1-3-1 Kagamiyama

Higashi-Hiroshima 739-8526

Telephone: +81-824-24-7378

Facsimile: +81-824-20-0277 .
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FINANCIAL ARRANGEMENTS

The Parties shall be responsible for funding their respective activities under this
Agreement, including travel and subsistence of their own persormel and transportation of
all equipment for which it is responsible. Obligations under this Agreement shall be
subject to the availability of appropriated funds. Should any Party encounter budgetary
problems that may affect the activities to be carried out under this Agreement, the Party
encountering the problems will notify and consult with the other Parties as soon as
possible.

TRANSFER OF GOODS AND TECHNICAL DATA

The Parties are obligated to fransfer only those technical data (including seftware) and
goods necessary to fulfill their respective responsibilities under this Agreement, in
accordance with the following provisions:

1. All activities of the Parties will be carried out in accordance with their national laws
and regulations, including their export control laws and regulations and those pertaining
to the control of classified information.

2. The transfer of technical data for the purpose of discharging the Parties’
responsibilities with regard to interface, integration, and safety shall normally be made
without restriction, except as provided in paragraph 1 above.

3, All transfers of goods and proprietary or export-controlled technical data are subject to
the following provisions. In the event a Party or its related entity (e.g., contracter,
subcontractor, grantee, cooperating entity) finds it necessary to transfer goods or to
transfer proprietary or export-conirolled technical data, for which protection is to be
maintained, such goods shall be specifically identified and such propristary or export-
controlled technical data shall be marked. The identification for goods and the marking
on proprietary or export-controlled technical data will indicate that the goods and
proprietary or expori-controlled technical data shall be used by the receiving Party or its
related entities only for the purposes of fulfilling the receiving Party’s or its related
entity’s responsibilities under this Agreement, and that the identified goods and marked
proprietary techmical data or marked export-controlled technical data shall not be
disclosed or retransferred to any other entity without the prior written permission of the
furnishing Party or its related entity. - The receiving Party or its related entity shall abide
by the terms of the notice and protect any such identified goods and marked proprietary
technical data or marked export-controlled technical data from unauthorized use and
disclosure. The Parties to this Agreement will cause their related entities to be bound by
the provisions of this Article related to nse, disclosure, and retransfer of goods and
marked technical data through contractual mechanisms or equivalent measures

4, All goods exchanged in the performance of this Agreement shall be used by the

receiving Party or its related entity exclusively for the purposes of the Agreement. Upon
completion of the Activities under the Agresment, the receiving Party or its related entity
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shall return or, at the request of the furnishing Party or its related entity, otherwise
dispose of all goods and marked proprietary technical data or marked export-controlled
technical data provided under this Agreement, as directed by the furnishing Party or its
related entity.

INTELLECTUAL PROPERTY RIGHTS

1. Nothing in this Agreement will be construed as granting or implying any rights to, or
interest in, patents or inventions of the Parties or their contractors our subcontractors.

2. Intellectual property rights conceived or developed solely by either Party or either
Party’s contractors and/or subcontractors shall be owned by such Party or by its
contractors and/or subcontractors according to either Party’s respective laws and
regulations. In the event that intellectual property rights are jointly made or created by
employees of the Parties, their contractors or subcontractors, or both, and two or more
Parties own one or more ownership interests in such intellectual property, the Parties
involved shalt consult and agree as to future actions toward the establishment of
intellectual property protection for such intellectual property and on the terms and
conditions of any license or other rights to be exchanged or granted by or among the
Parties.

3. All equipment and technical data transferred by the Parties under this Agreement shall
remain the property of the originating Party unless specified otherwise in this Agreement.

DATA RIGHTS -

Data generated under this Agreement will be treated in accordance with the GLAST dafa
use policy as described in AQ 99-0SS-03; and as implemented in the Project Data
Management Plan,

Results of the scientific investigations will be made available to the scientific community,
as soon as practicable, in general through publication in appropriate journals or other
established channels. In the event such reports or publications on the results of the joint
scientific investigations are copyrighted, the Parties shall have a royalty-free right under
the copyright to reproduce, distribute, and use such copyrighted work for their own
purposes

LIABILITY AND RISK OF LOSS
The Parties agree that a comprehensive cross-waiver of liability among the Parties and
their related entities (including their respective investigators) will further the objectives

of the GLAST mission. The cross-waiver of liability shall be broadly construed to
achieve this objective. The terms of the waiver are set out below.
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1. As used in this section;
a. The term “Party’” means a signatory to this Agreement;
b. The term “related entﬁy” means:

(i) a contractor or subcontractor of a Party at any tier;
(i) auser or customer of a Party at any tier; or
(ii) a contractor or subcontractor of a user or customer of a Party at any tier.

The term “related entity” may also include another State or an agency or institution
of another State, where such State, agency or institution is an entity as described in
(1) through (iii) above or is otherwise involved in the activities undertaken pursuant
to this Agreement.

The terms “contractors” and “subcontractors” include suppliers of any kind.
¢. The term “damage’ means:

() bodily injury to, or other impairment of health of; or death of, any person;
(i) damage to, loss of, or loss of use of any property;

(iii) loss of revenue or profits; or

(iv) other direct, indirect, or consequential damage;

d. The term “launch vehicle” means an object or any part thereof intended for
launch, launched from Barth, or returning to Earth which carries peyloads or persons, or
both; :

" e. The term “payload” means all property to be flown or used on or in a launch
vehicle; and

f. The term “Protected Space Operations” means all activities pursuant to this
Agreement, including launch vehicle activities and payload activities on Earth, in outer
space, or in lransit between Farth and outer space. “Protected Space Operations™ begin at
the signature of this Agreement and ends when all activities done in implementation of
this Agreement are completed. It includes, but is not limited to:

(i) research, design, development, test, manufacture, assembly, integration,
operation, or use of launch or transfer vehicles, payloads, or instruments, as well as

related support equipment and facilities and services;

(ii) all activities related to ground support, test, training, simulation, or guidance
and control equipment and related facilities or services.
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The term “Protected Space Operations” excludes activities on Earth which are
conducted on return from space to develop further a payload’s product or process for use
other than for the joint activity in question.

2. a. Bach Party agrees to a cross-waiver of liability pursuant to which each Party
waives all claims against any of the entities or persons listed in sub-paragraphs (i)
through (iii) below based on damage arising out of Protected Space Operations. This
cross-waiver shall apply only if the person, entity, or property causing the damage is
involved in Protected Space Operations and the person, entity, or property damaged is
damaged by virtue of its involvement in Protected Space Operations. The cross-waiver
shall apply to any claims for damage, whatever the legal basis for such claims, including
but not limited to delict and tort (including negligence of every degree and kind) and
contract, against: .

(i) the other Party;

(ii) areclated entity of the other Party,

(i) the employees of any of the entities identified in sub-paragraphs (i)
and (ii) immediately above,

b. In addition, each Party shall extend the cross-waiver of liability as set forth in sub-
paragraph (2) (a) above to its own related entities by requiring them, by coniract or
othetrwise, to agree to waive all claims against the entities or persons identified in sub-
paragraphs (2) (a) (i) through (2) (2) (iii) above.

¢. For avoidance of doubt, this cross-waiver of Hability shall be applicable to liability
arising from the Convention on International Liability for Damage Caused by Space
Objects, done at the cities of Washington, London and Moscow, on March 29, 1972,
where the person, entity, or property causing the damage is involved in Protected Space
Operations and the person, entity, or property damaged is damaged by virtue of its
involvement in Protected Space Operations.

d. Notwithstanding the other provisions of this section, this cross-waiver of liability
shall not be applicable to:

(i) claims between a Party and its own related entity or between its own
related entities;

(1)) claims made by a natural person, his/her estate, survivors, or subrogees for
bodily injury, other impairment of health or death of such natural person;

(i) claims for damage caused by willful misconduct;

(iv) intellectual property claims;

(v) claims for damage resuiting from a failure of the Parties to extend the cross-
waiver of liability as set forth in sub-paragraph (2) (b) or from a failure of the Parties to
ensure that their related entities extend the cross-waiver of liability as set forth in sub-
paragraph (2} (b); or

“{vi) contract claims among the Parlies based on the express contractual provisions.
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e. Nothing in this section shall be construed to create the basis for a claim or suit
where none would otherwise exist.

3, JAXA and Hiroshima University shall purchase insurance coverage to hold harmless
the Government of the United States of America, NASA, and its related entities against
liability arising from.subrogated claims of the Government of Japan against the
Government of the United States of America, NASA, and its related entities based on
damage arising from activities undertaken pursuant to this Agreement. In any event,
JAXA and Hiroshima University shall ensure that the Government of the United States of
America, NASA and its relafed entities are reimbursed for any costs incurred by them
relating to any such claims. NASA waives any and all claims, including subrogated
claims, of the Government of the United States of America against the Government of
Tapan, JAXA, Hiroshima University and its related entities based on damage arising from
activities undertaken pursuant to this Agreement.

REGISTRATION OF SPACE OBJECTS

The United States shall register the GLAST spacecraft as a space object in accordance
with the Convention on the Registration of Objects Launched into Outer Space (the
Registration Convention), which entered into force on September 15, 1976, Exercise of
jurisdiction and control over the GLAST spacectaft shall be subject to the relevant
provisions of this Agreement. Registration pursuant to this section shall not affect the
rights or obligations of either Party or its Government under the 1972 Convention on
International Liability for Damage Caused by Space Objects.

CUSTOMS CLEARANCE

In accordance with its laws and regulations, each Party shall seek to arrange free customs
clearance and waiver of all applicable customs duties and taxes for equipment and related
goods necessary for the implementation of this Agreement. In the event that any customs
duties or taxes of any kind are nonetheless levied on such equipment and related goods,
such customs duties or taxes shall be borne by the Party of the country levying such
customs duties or taxes. The Parties” obligation to ensure duty-free entry and exit of
equipment and related goods is fully reciprocal.

RELEASE OF GENERAL INFORMATION T0O THE PUBLIC
Release of general information to the public regarding this project may be made by the

appropriate Party for its own portion of the program as desired and, insofar as
participation of the others is involved, after suitable consultation.
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MISHAP INVESTIGATION

In the case of a mishap or mission failure, the Parties agree to provide assistance to each
other in the conduct of any investigation. In the case of activities which might result in
the death of, or serious injury to persons, or substantial logs of, or damage to property as a
result of activities under this Agreement, the Parties agree to establish a process for
investigating each mishap as part of their program/project implementation agreements.

CHOICE OF LAW

The Parties hereby designate the U.S, Federal law to govern this Agreement for all
purposes, including, but not limited to, determining the validity of the Agreement, the
meaning of its provisions, and the rights, obligations, and remedies of the.Parties.

ENTRY INTO FORCE, DURATION AND TERMINATION

This Agreement shall go into effect upon the date of the final signature of an anthorized
representative of cach of the Parties. It will remain in force for a period of six years
following launch of the GLAST mission, or until June 30, 2013, whichever is earlier.
The Agreement may be amended at any time by mutual written agreement, and may be
terminated by any Party after at least 6 months advance written notification to the other
Parties of intent to terminate. :

For the National Aeronauiics and For the Japan Aerospace Exploration
Space Administration (NASA): Agency (TAXA):

Ms. Joan Rolf Prof. Ichiro Nakatani

Acting Director, Science Division Program Director

Office of External Relations Institute of Space and Astronautical Science

ﬂ”‘m ol {‘P l/(5:" - é‘}s

Al DEC G0 24 Dec. 2008

Date Date

For Hiroshima University:

Prof. Takashi Chsugi

Director

Hiroshima Astrophysical Science Center, Hiroshima University

7&24/"-/’ Cj?j

27 Dee, r)\(ﬁé &

Date
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