&
8 l\JllI — @@x
Q// S, %)
| %@\\Q\ (vl
F| g S
2h wém
(=26 1 5 %y
A5 ehc/akr 0?\\/ 42
< O P2
??‘m \\Vy 7% %y
xS = ¢
H_L: \)/
‘;Q. d oL =%
I dtoq 04

14N +1n = 14C4+1H

(dP) S
dT ), AVi+ AV,

Galaxy and exoplanets

4.6 b.y. old Solar system

© JAXA/NHK
N GM - L Earth and space exploration
N AU = ——LZ (—) P,(cos )
1Aty V‘JQ d n=2 d
_ (AYA) -
= (A'A) *,
Geodynamics and Life
C = .UJ(xZ_‘_yZ)mdxdde oB_1 VzB+Vx(17><B) o<

> P2
at Ho vV & ©NASA/JPL-Caltech/WISE



FHEKICE T 2TTREM

— A& &[5

TIT D EREHR —

EIL B s

TTR DR

JEAMFRIIIEZLDOILFEPFIET D, 2018 FHIIE, ZOFIENFRDHIL, TUPAC 12X
VIERAFD G 20N R ET 118 IZET D, Z0oh, HER EIZLZEL THFET HHE
1K) 90 FEETHY, FEVIIA THICE KT HIETEDIFENHERIIND, 2016 FIZFEM
Llpolz 113 FouF=h=rLs (Nh) (X, AAROBEALZEHIEFT IR THIO TE R EFEH
WHRIHL., MAEE A LI-TTHE THD, T, RRICEETIEHEIL. FHThEDL)
WL THELINTZDIEAD D,

TBEETLE-LLDDLDIL, BT rbiShsf - Ths, BT (='H K
T EHPEFIE. A 0K 138 (EERTICAELT-E w7 N D% (10 40 %) ICHEA LT, By
TN DESHITIE. BT ARE OOz EIzED ., KEORM A THLEAEZELRN
FUL, FIZEIANIT LM EBOVTF VL, NV LR ERMMELRT-, UL, REIDEN
TRIFE VI N TIIARSN S, HENEICBITSEFIZBE, HEREOKKIICE
JORET R OB A ZIVI AL, T70bb, Fx DFOREIICHHIAE DILHRIL,
HENMEVHLIZOTHS,

A D{LFE(L

FHEAOERE (first star) 1B YT ANUCOBBEFRICHAELZEZEZOLN TS, F2
DPOBIEETOR 135 (M, FHCITEROEENHTAEL, ZL ATV, HE
DFMITZEOEEIKFL, MKEEZD), KBESEZDINDOELLNTHD, KGfE
EOEEZFIOEEDHEMMK 100 EETHLDICKL, KED 20 fFOEEZEFHHEE
L9 1000 HETHITRBERZEIL, BKEZHZ5, FEMPRETEENSKHINZ
WBIIEMWE ~LRY, EINbIRIEROENDNFEETD,

R TIXZE O LS 7215 2 Ol A A E L7e MRS TE A, HE T LR
EMEHZL CTIVE W IERBMELND T80, SRINIIRFIZE VLR THEY Shb ol b,
L), ARESNAILEOFIEIL, 1HEOE B L OMEE DA R IR > T2 o HE A AR
\CBRARIFET D720, B ORI & LB ISR DAL BRI E MB35, BAED KB
RVFFOITLRAFIEEIL. ROJINERNZB T HEFENDOFRERTHY, 4008 46 [EFHT
VKRG SR FEA LT E X R BB D3 > T AL R ZE DL D& L TUD,

BEAYOEEH
ek, TTHEAROHFFET R SCBIMIE L OB 7E 3 L Tho7=, LovL, i
FETIHBEEAWEHENEHSN TS, BEARITTFEEMOOH-ERICHE T, (8]
IENTZFEIRTHY, 1FEALITKEERBROMIAFET /RO RIKITH K
T5, FBAOFERNEZTHE, TOZUIKBERDOFEMEFT 45-46 BHFEOFAR
d, T7ebb, BBAIXKGRYINIERSNIZREDNTLTHY, HKE R
DA LIEFEAE 5 IAB X D B EHI(FIETh D,
ZOHTH, MEFEMEBRD TEHWIEA THOHRBEA N TAMIL, JFIAKE
IR LI 2WE CHLHZX AN, T 7xbb [ Ly —F—Ki 1] BEDOFEEK
INTWDIERDHD, TV —F—
B DIFEALTIREZDEL pm 12
LI 7272 VR R - T DN (X
1), ORI AR R % K %5 5 A1
THIET, FLY—F—hiTITE
FNDK ILEDARSNICERE
RN DZ LN TED, HED
FINCARKLRR 2D 2l i1%. HBAED
RCBIF A TITIEE IR TH
0. FEA OO IEIEME—DTFE
LERD, BIEETICRASNZ
TV =T =R IZIE R LT A 3R
77774, Bk, AR
ERHY, FNOHDRALARTHTIZ
1. LY —F5—h OB M TI, () F /A &0, LA R OR TR
FELR OSIC, ©7F 77 AR @aFy s s, SICHRTHIEDBHFIL TN,
Yokoyama and Walker (2016) 29,

FAMVER) RFEARTANTHD Allende FHAT,  H9A T 0 F AT KRR R 5K d OFEZERFS CAI
THY, PRE LOHRWE I ABEAVERREL T TELA RN 2— /L ThD,



ERNRSHBREDH

RICEN, Blgsitze, BIOT VY —F—k O RN EFIEICELY, HEIZBT
LR A BORRROBERFIIRIEAICHEATS, UL, 8RBV IEEORIFHIZ OV T,
RIERRAIRHINZN, KRS, &, TIF ., UT0eE% AT D8R0 7 hk 1
S Td D Ir-process | NE DL REREE TR EXTWDHO0, BUIE Thiim» e T D,
PERB Z LN TE-DITKE BEOKE KN EC L RIER THDHN, ITFEOHER
TRICEBE, HHTRERED rprocess TIERFE S 52 BFEDOT VIV IOBRN LR K
EHARNSLLY,

TiX, T/WVEVEWE, TI9FF, UTL Rl OGLRILE T TELNIZDTEAID,
OB REEL CBIERD A I THHOIE, #EHPETEOARERENI KIBL THD
(H 2), HHETRELL, BHRERZIERSNDTHETICEALSEERETHY,
2 DOHET BN HH
DR 2 (THLE FRBEAE O
AQINSS 5§ 3 TN TR V27
BRFETRAEERTHD,

INET, HHTEEGHKT

r—process 23U CTWAHE 2

BOREL X 22 0 22 g B 7

Mmof=, LoL., 2017 &2

EET=HDHHRFIZEY, H

HTFEBEEERNESTTT T

DOIREJTHD A HEPENIE

FAZE W ER BT/ o 2. HPET-REMROBGE, HEPYETENE Y
F. ZORERSON, & T AILUCE, BT ILR— LI AR R,
OB C . e 2 \HE FEBE A O 72 DA DRI 2995, ONASA

VILFAYEYIv—KXF

EHR LT, BERBEEEZ R ORI EE LT 58, JEAHOEATZRFZEREEEL
THHE TIRETHEBETHY., TAL v 28 A O—fRFFMEIRICEY, ZOFEEN
FESN TV, BEHROEERHICHD TRIHLZOE, KEICHD 2 GOHE KL —
P—THEF LIGO THY, 201549 A 14 HOZETh-T-, WBftiELI-LZA, =
DOE P (CGW150914) DIEEIRILT T/ AR— VB R DS R THHZ LN HELDBNT,

—J7. 2017 FE8H 17 HIZ LIGO BLUE—aw DL —F —F 3 Virgo (210 [FIFE
BUSNZE )P GWIT0817 1, ZNETHRIHSNIZE B EITERY, EEFMH A
DOEMRIZHKTILOTH-oT-, EAWOREREERE CBBRIL-EZA, FHET
BEEERERZICHMESND a8 BRI, EORXTMUVENTND, @7 7F
FTH=ERT D rprocess DMEL QN2 LZTRRBT 558 R1ELITZ, LIGO-Virgo @
FO7eE R BiESE L OB B A GO [T Ay Ur— RIF)
FBRI R AT RBITDHRHATHY, 4%, THFEGERICHE THEAROBEMILR
HITEEDTZA,

BRE DR EDIC K 5 HEE

T, TTRAROUIETBIR R SCEOMBIZ /2D D2 59h, B 21385 ThD,
BERICBIAEEOTERICIT. ZHENPOOBAEN KT, A RIBHIS =ik
TFEOMEICEE L, HSETHAE (1.3 [EXREDIER) 1B sA Ty 7L ayh T
HD, TexrBHIER ETEHBETIZT &7 7T, 374006 46 [EERNCHEAE LT K
ROETHELTETFESEICH R T E0EVIVICEZD7-D121%, B AWK 0FE
1727 7T a—F N THA,

Seik i@y, RSB T ARE A TED i KOSRIMIFNAR ST TH D, TEH)
IRMFIETHDLN, BAIIIRFBEV RTANDE LR FNAR N2 — ZfEHTL, r-process
TARSNDE & 130 LA FORNARICITBHEDOREN, TNIVEWFRMEICT
P2 EEROFGIRBINHGZLE AL, A%, RO AET CH
NARSI T ONE FEZ ) B, F Ok Rafx
HOBR R FERB L OHEGREEME T 52
LY, RRICIT AR ICFET 5450
FORPFEHOICTHIENTELTHA,

WODKRHRE, AR A 281X TR 70 %6
BHEENEZRZBLTHTE ) OAEFENTE
7o, HIEREK BB FEOFRFR A< DI,

RFLEL TCDOARE—TA N2 T F R
B Thb,

B T 5ug (FEiRe®)

(FART—7) TREARGROER - EARGROEEL & FRF - Tl riiba s



FHNSMKZR D &, BFEREZRIDFENR—)LHP
SUKEBEBEVWREICRZAET, UHhULLKRBE. RRF
MESS, MEICEA—OFHHED. KEEICIFERU WLARA
ED. BERICIETRVADZNENTVWE T, £L T, KA
HIARMPARGBEICIE. SRSXBEMPEATVEXT,
CDEIBHIKIE, EOLDICLTERNIZDTUL & D D%
FHOFP T, HlBEELBDOTUL & 5D TS5 UIEINGEE

KBLSOBEOBEICS, BENFET ST RIS L, FH - RE - MK - EHORENHRET> T
ENDN>TEXR L, TRARES EXBR W2 DA HERRERIS R T,
ZEFYUTVLBOTL &5 RAREZRN

52 ET Bo TAICEDRBRICDVWTORE

BIVRED T,

BEANEDIKREROESE

—

BERABREREARICE TN REDND

W TT, BRI 46 BECDLIABROE

LICEhEEh, S ThbEEnEEDLE e o -

5oTWET, DEDBEER. ABRIMEOE ATEE - REWDIRS

FEDIBEATNEDTY, B - REICEEMEXD, RIPEIEERLE
T, BoNlTF—5%E &, TEORELE
B - ELEREBEENLET, BAEWST
LA KD T — 4 % BEIET 2 2 LA
BT,




7RI R

FRFPOTFHINEHL A AV EBFICHR>THL
DIRENTZAYTT, KEMSDOKERIET
ZAXDRINTH O, WIROAHIFTZ XY T
MmWlEESNTWET, A—OFF. FN5SICEE
TBEI1MFTIVIRBRKD—DTY,

HOERHL % OD 2

HIRICIEHIEN DD XTI, KEICHHD XTI,
—hH. EEPAKECEHDEFETA, INE5DE
WEAITU & 5, BIZOEIRICIF, BRMICEK
READBEN =K TAFKR> TWET,

‘/ & BRO\ER = ANV T HEERIER

— / HIRPREDOAERIEER - BEIRETY, fc&
Z IR OIE 360 FXUE - 5000K B ko
DL S BERBERETYEIR. EARIREE
ICE>TVWBDTL &S5, RRECEESER
ROBFRICHE L, REATBIREDRERICED HEK 46 BREFEDFESE

L SHATWE T,
il cLET \ MERIIRIE T RIS ( BF DI ) IR

ELTVWEYT, INETOREDHER. RE

EENREORKESED £, Ths0BER

BRED LT, EHORD. BBOEL.

’ RAMORIRE E ERBRE £ T
E—E E\\

HEE D3 ) 7

BAGHFEROMRETY . MR K

DRERLTVNB LS TTN, ZOREANZZ

ABEERASNTOE EA. WREERITT o XILES A F 3 v 2 BHIRDEHD—FIT T,

REEEHBHRICID BATVET, W™ T, —He BANIBCEELZ
80 DEBNABALNHD. KLBEREEE
OELETT,

T/ONS RicHIkXREYE

HEKPEREZSYENS. MEIFRFHNST
ETCVWET, YWEFTODRFPHFDIRS
EWEHREITSLEEEICL T, Bk - X
ERBOYEDEEFH ZHERI DIAFTICED
HATWET,




PEICKDHERBN
a )
\_ )
R 58w
4l N
\_ )
HE B— xum
a )
\_ )
B{E BR #um
{ N
\_ W,
Al % ez

EEDHE(‘:/\JI/_/H/D\bEt:‘Z @nkﬂi%ﬁgﬁﬂ—g—%o
FHIGEVWERESEDEL WAR LS,
BPEGETETCLFICREELDIFLLLCD

MRT—Y | RARER KGRITEED?
ABEREIE
R E RS
AL ESIAGROER

ME-F-KE- AT,

HATRERSEIN SN TWSMEZNF.
RBREWMEBIIHEET 20D ?

BRGT—I Do TZHAE<. [FDOMEFE,

WERFEEANZIL
BTN DER
ARISDTIRZIR

HMALF (F AR D SRENDRRIBIZZ R ICH AR,
KEDM DM RATRAT IV TARZR TS %o
INDRTZRT LILF—BH 56 ¥ ANDIRERDREIHZ
REED !

WRT—N : RABER ABRIEHEN?
PNCEL
FARE R

BERKHMSEERFT. BARE. B ENERET
MBIAK ¥ MLEADEED SHIERSE DOFFRFICHED |
BRTRETHL, ZNTVWTHHETA Y ¥ L ICHEIC
HE5AD |

WMRT —~ - BRI, thBREF

{ '
\_ )
B E s

a R
\_ )

EFifE—ER =iz

a N
\_ )
iR E ss

a N
\_ )
KN 8 rzug

INEBRRADSKGREEDEZTHEL
BEBEIMTZRERICT X U HTE > TRESE,
BAR—7FLEFRDECEZRASEL,
WMET—< . BANEIABGROESE
KEGREIE
IR 46 REDESE

BARENSKRBEATITATEZS !
EAFONFDBEHRN S B HEFERIOHMIKZR D,
HELNRFGF I DR OEST—R |

HRT—< © HIKAGEFEDERE
[RIRHIERIRIE - Ean DESIR & &L
RABER - KGRIEEED ?

CDFHICIFEDLSIBEENEDS SWVWHZDIEESM?
AULERFEZREL TRKBERADREZRDIFHL TH L,
MR EB OIS TFEAENCRD 2T WA UIR,
HATRID T TRy M\ — ]

MET—Y ! ZINARER - ABRIIEED ?
yNCEN-lES

RIBNMEALGERREAZDA VT 1 - V3— VX,
EFWNEETY 7JlIcCenter of the EarthZHBIR L.
HEERPIER P #DEAMIER D ARRRIC H A BEA T W2,
IR D Z 7' E—REEk.
BICHULWCEICNSATEEEET |
ART—< : HIKAZBEET 1 FIIR
HIER D BE(L DR



FHIC K DHERBN

( )

\_ W,
B EXER fxE

( )

\_ _J
E & 05 s

( )

. J

A BT s

( )

\_ )
PG hds Pt

EAICEATHERWEZINZ. XD, fEHLEIFEIET
ZDERZET—F &L TREKRT 2MRE
ZFOKIE. EEOIRTEREHITESME,
BORI THEHIEZETZENIET,
D RERIRE(L
AORF
= EHER R

EYIRICZDET Y ¥ 7 THIRDBED S KK Z Rl
IIHERBOMIKS X T LRIFEHE,
DIYOHRELE U » 1o

MRT—N © KR -BFEEEMOIEL
EYHIREZETV VT
N REER

BEA DA PHIER RIE DIRRERER 28 U CAEMmSEE D8 D,

BEEZL-NDETWE—F. BHNES T &I,
zooMH S B FESADEIEI A5 HD"TY,

H—RE—FFICONRF PED T2 72 b TEMERN B2,

MET—~  FHICETEHYEL
AL ESIAGROESE

BADEREZFENIDIC, BETULRWVWFEHZ TEB, DR
BHSEKT D, (R1ATIHRA) MWARAITEESZA
DZE, ZHEERUBBETEULLIBET 2RI I ICER
DHEBR, FDEDRERS EFBAICHETINELWVWET,
MET—< : BAOYERIZIE
KERERSE
[RIAERE DFEL - (L

ez (IR

HE F o
hERE AT (BL9)

FHH

X s

7

\ J
John Hernlund 3%

7

~

F;%ffE BRA zﬁz%%

4 )
\_ )
XH mH i

KEKBRZIEDIRTANLOBRAES As
BEVWEAIBMZ 1 ATREDOESVWRDEES &.
EREEZEAEMEDREDRI N EFBK,
TH, KUBRATIEAERIETT LR 21, TE !

KESKUBKDA S =X L\fERA
AILED# TS, XILBKCRBE

AT —~ !

HEDBHICE D DHONIAGHDE |
AvE1—9YZa2L—YayveEKBAERSR)ZRERIC
RAZREDOHRZYIDFHL,

BEIEX T4 7IC52RDIECT, < TADEEXVEA
EEHRBEUE»SISZ EZTHLIARE RX

HETF—<  RAXREDOLZKMEDEIR
BETREMRRE FHEDK
rWtE—49—%&%LF3THryo/O0—2A,
HICTHIZLYRU—=T, BYILX,
NIONA—=2v VOREEHI S, HBROKREE T,
HERAILOBERETILEHE.
MBELEZTZTILEYNLT N —ILBHAESE.

WRT—< : WHRYBEFYVYS

Az BEHDDREORAICHKD. RERZROREAER.

RAETHE B MZERIDZEERETHRU.

RRICIE 7 1 —)LRAEICHORGHT v |

ZFZIcvENns  Hhnsdy |

MRT—~ 1 FANONCAOY—
HIERPKRE DAL - 1L

I THhA (FAREED 2EU L, EICEAE)
BWTEA S0 HI N2 BRI OE,

RO TCIEAGREEICHEEZE >RAATVWSES UL,
BRHTE» ADBESD 6.

A7 5 RELEIFRZICWEWN, REIMEVED,

MAT—Y 1 KEBRREOBDIISE, K- PEEROREH
KGR REDERE DA
ERmNRI SRERREZESITS



HIRKEERZRTE. WREGRARMESTLIVIVARREY Y —EHATZEOHE - IRESZTo>TVLET,

FA4VEYRT7VEILEL ;E% bfcﬁﬁ% . #&EW%U B3 &

HERERE R R

EBHET—Y

~2mm
sz o RS - BET WREBTRT (LS
noZIvey FesAy s ittt A & ABROESE Ay
R MEBEIROBE - RO
(TIVS) HER DD - HE R~y TLARILOHERS
NILIEN « AL ¥ SEDNEAAFTE
EFANIZEEZN L AE
sormoere (IR) HEREKE, RIE /AW E. SREROHRELES
ZilL ! A
(kPN E
EEARILUD TTR—LRKI 45—, - of Ak
RRET A SAY NEFENZSBIRICESHL ERANDNILTOEGRE HARBERZ RO
D5 BRERL TR - 1 AL, R “ VEBEREFNKE GBAESD)
BTHAI BT EICED, TROBMLILERS RO NILFFEEDBR =/|'d o !
BICHRET 3T ENTEET, - v = o
(RERAXLTE - AMERBETOY T R) v B AERER
SRERLOBE (HERBHDEW)
#HAOBEROER BEovEav vV ZRG DB
v BREiRDEERESS
VIEEEIC LD KRERHME
vV E[EFETORERERER

VEREDHENGEE



MWEXDOMERIB IE, MRRERT - HXAER, IR0V b ZEREREME. PEREFE/ OV FOHATY,
ZDEARASE. MZERT 0N ... ? BEEDORERZH EICLLERBBEOEENZRTHIL & S,

BRBDEFZZV

> D DYIREFRZEZEO =W BRI A TR U 2L

1 E4£ WAED 1 €4 WAEDF
REREE REREE
HZEE FHMIRBIZERE SR
i3 A (gan e LR FERE

0t 2 (=) FEHMIREIZFAB
HER(LFA-B 2EEE IR
BHRF () HoERFL 2 rggﬁ
%ﬁﬁ?A:B(ﬂﬂ%&) HIR{L22A-B
RE RIS i HREERY - HITREER
KSR - HIEKSEER RISASEEE (=)
RIZPHLZE (Hh2K) HER KR
SRR 3L FEMIRMLE

3EE  HEDROER) aihe o
ETFHE (M) Hh BRI EE 2
AT F (H7K) HIER S 2 7 LR
BUEMIRRERF Hy ==
MWD 7OV T 1 7 AR ER R
fzE70y 7 WBRFFEO 7OV T « 7

AFE  PLSTERERR St FZ =D
FIREFEP 4 F4 FHAFERENRT

ZiSERREP)

IOAWNIE 10D DZOANFELE T, EONBWHRIINS I ZTT,

HRafcd, METEHRPOEZRUL THIEADL?

24

3&F4E

4o

MoEDF
RRIANELE
FEHMIREFAB
ETFELE

YIBHFA- B
BHKF ()
HIER{EFA-B

SR SEBEER

RIFIEE ()
SRR
BT NP ()
EYIHIIRT

RS

RERXF
BIEHIRRERF
MR D 7OV T« 7
MRZ7AY Y b

FHFEREME
P EREP




HERKERIEHR SIEROLHITIEREREN. ZENBRIT—ILHFEEICKE L
HDONHD., INSERBRECBRI DI EIIEETT FIZIE vV NLoxd
. BREOERBIE) . £lo. HIREERZNRSHROLZIFIRRZTLRT S
FRERARDNAKZEEMTH DD, BITNRBFEOHTRRZERET S & B
THREETI, TNPR. CDXSIBHERZMAKRT 2HIC. HIERERERZDHAR
ICEWTHEKICLE Y I 2 L—ya U ELfThhTWEd,

BEMIRKRERZORETIE, HEERICLIZHEY I 2L —YaVyDERER
VFET, REDFIETIE, HEEVPREL VWS> HEEFEOEANGRE X AP,
HIRKERZICEWTHICEEICES T 2EF AR CILEAER & EDHIER
BEZFUOET, 2L T, REDRBF¥TIIERZFEICHDEAET, BD THRE
WREZEL, BRZERTZABRARZEZ (ETI/ILL) . BEFFEZTV. &
REFEHTLEYT—YaVvERATEERLET, CORFBEBZEBEL T, HEFTE
ZRWCHREEEDISBEDBDONERICHEET D2 ENTEET,

MR (L

KGROERPEZMDcHICF. RXZE YEZ, aA%. YPZERED
WEWBRAHFNSDT7 TH—FHHEETY, FEHMIKICLZ TR, KiICEFEIE
NoD7 TO—FDEREZZVET,

KERICEET 20HR - AUEDOEFEALEREY VN PEEDE(EBETE
BENcHDTHH, cnod MEZEH ML —Y— & KEBEREREICEU
BRRBBERPZOERDREDHENICOWTERIT D L TEERFECTT, FHIM
RICZTIREFRNICRDZ EZFEBULET, (1) FHORENSHREXTOITERE
BR7HER, RQ)KGROFEMEEL. S)EADEBREZNSDFIFH. (4K
SHETREAWCERNAETEOER, O)BAEMIROTENSKR - BFDMK
EEfb. (B)RGIfFZ AW o FEIER{LE,

FHHIKEZ OERMK(E. RAABDEZOHZELD T BE. H2WIERE
EITHFDORARBANRY MBI HZEENEINZESFICTHIENTEDRICR
EEJ, COBETRFHHERKICZOBNHZMD, & SICHIKRRERZDNEREZ
B ETHRZUNDODBE TERLE LB IERNBREE NI ENTEEXT,

FEOFEEN S TEE TH LS TR |




th B AR

REAR

MEKRIF2FDPFERICTONDBATOFEAREEAN >V ET B, #X
BE—D&MITZE, 7 AU AKEL/NT A DHENIAR Y ~Zx—E@FFEH T
TKDH KT,

B AR D k7

BAZREU 3

WEKBROBT S E, ETRAEVWSTHEERYOKBRICHNSNS Z &, AEE
ENFTHBITIMEBEED BEAXZFZ-5SDEZITCLESLSHBRERDEELE
. BELSHRETHRLULEFTREYEZHRWL, ERNEBEEEFEALA?
KRICTSVRFPZAVYTINAF VI U, ERBATAIL—%—DI&RICII >
ek, RO RT—ILDTFAIICER . ABONSZEREXELET | ZFU
T, ZORT—ILOTHWHIEROBRANE SP>TTEDh. o TEEKHE
WTEZXYT, CONNEFELCZNIHRBERZORSZDTY,

REETEN
COBETH, BENNFROCEVSDERERBHTT, FENFTTD
NZEFMPFETIE. ZEOTF AN ZHHABEVWTEDLE TKRENZZHERL
F9. ZUTBAEBAE, BHOAEEDII 2= —Yavidb53A%
o Ffo. BHOAFORS TR, HWRCKECEMT ZATT | KEFEFL
L. ZABOLY -+ - > TB>TEEAN ? PREBNETEE S SATT
F1ZLT, —4AEBSEBECHRL, MRICIAI1=I—vavEE S BER
. i3 MREEBIEITANFEE2A,. HRAKCHTHESERICL>T<NBTL &
Do

REFEZIELE

WRKMRERDBEAIE. RAREPELE. RECHRLBNEZIENDBLNEYE
ho —BEBERZHICU. —FBICKBRICRE U CERER. KR &b > 7
B KYIRfhE ‘73'0&'9”0 EEMEL T TR, HEDFEPREDZEDH
ARBEMRLBDIEVWER S TVWEY, EROBETRFELEBVWLSBRI LD,
CORRICTKSAULPROTEAEAMPRLBOEPVWEL &S !

AFAIL—9 -0 CABBAVWS FVDOMZEKRZBEL T HMIRKXERNZROELE) ([CHNTIZE W,



BEUNEESNSHRZRERFRTIE. EEROERERD. 555AFEDEEHIMITT,

BLHARICETHZREBLVWERS A WL, ZEPIHIRZ S > ERDTEVWER > TRERICEFZTHADNET,
H. BB EEZ D> < DHBTL. BADEBEZREVE > TVWERT,
HE2AVBERRICEHENYR—MULERT, WOTHHEKUICEKE TS,

RARY - AVHIT v - TIL—TERESH. b

LI R 228 (RTAKFER19S R optan) | fikSASE 34 )
202 3FE . s \ i - - -
. gt B 5 & FrUww, ALFaTF. FU/OY—. EXTI—T. #
"B BER 104 (BEIAAER104)
. 7 B 154 NITF—%. IXILF— £ERIYEREE. SKT. I—I—FT7FR—ILT1 VIR
' VIRV, RREHN. TEYA LY v/, BIXEMER. JLA2/0y R, B
'OBEEIE B B S 4& EIAWES (34) . EEHEMERMEME. Korea Astronomy Observatory
' EE5o /Ut —F_ DATUM STUDIO. Bhs&RIZEMIFZERT. b
202 2R IR BTERE 18 & (RIKA¥B 15 ftRogrean) \ IAFAFR 3 E)
= B B 2% AEESRR
L BTERE P 54 (RIAATERS5Z)
' T B 11%& NITF—%. MHIZZOAR—ZAYRFLX, S%F. JOGMEC, hI¥ Y AF LR
: AART. S4B, 1t
C EEERE B B 3% ®RIKHRE (14) . AEHEE (248)
L IR (BER 34 8 (RIAKRER29 4 (R ogrsan) . ASAZES 4 )
202 1 EE . N \ ~ o - .
' L B, b & NIT&—%. ExELavyiLyy . BRBAMER. "RvtEd—RL—Y 3>
; NILFAI 2= —y 3y, #t
v [BLERE BLIERE 8% (EIKAFRSA)
' M OB 9% wiv——1—X JREAXERYRATL. ERBEH. FEEVIAFATFY/OI—
X =HAFE. XEREE. VYT 0I5 EAFEIYRAT A,
D EtERE B 10% =IKXHEE 24) . tAPWEE (44) . DateRobot Japan, =4+ S /LY




AX R—L

EETREIIC. ABRAOBRED
5o —RPER T ORBELRP.

DEBCHEAINET,

\ 7

\

B - MBI aL—Yay

S

HIRRERZRDc> KDFEX - LY, HEMETT,

(Bna 2 5 )

P«

RRBEENTHZAVTHARS LA
L OBERERUAEDMNZT> TV,

A a )

RERE=R

/ BEVI2L—Y3VBEE
BRIFFRFIED—D,
\_ _/




https://educ.titech.ac.jp/eps/

KITHFA 1 2025F 4 A
FITE  ERBIE AT BEMR HIKRER TR



	52500074_chikyuwakuseikagakukei_p01
	52500074_chikyuwakuseikagakukei_p02
	52500074_chikyuwakuseikagakukei_p03
	52500074_chikyuwakuseikagakukei_p04
	52500074_chikyuwakuseikagakukei_p05
	52500074_chikyuwakuseikagakukei_p6
	52500074_chikyuwakuseikagakukei_p7
	52500074_chikyuwakuseikagakukei_p8
	52500074_chikyuwakuseikagakukei_p9
	52500074_chikyuwakuseikagakukei_p10
	52500074_chikyuwakuseikagakukei_p11
	52500074_chikyuwakuseikagakukei_p12
	52500074_chikyuwakuseikagakukei_p13
	52500074_chikyuwakuseikagakukei_p14

