S
- ¥
= = =
o]
8 n 4
2 Y] Hle}
o S c
AN 5 <
Z N ©
H— S N
= _a R ln
<
= <
= :
Hle] <
-
S © o
e = H—
B =
~ = <
A
y—
._m = <
N z = -
< S
4 <
<
(b =
=
<
_ N < N
= T 2
y— =~ X t
7 S~
=< « <
1 <
— - e —
A
S = T
- = : o > <
D S =
- < <K T
Z & - <




EXOKYOTO 1
3420 Are We Alone in & heEXOKY@RTG e i

VI adiAlirmamet i
( NASA/ GSHC) AN
~ . |

J
(Biosignatur eJWST
c X

~

AJ 44
d K A
- K .
N p & P
4 4
4 N
A 4
EXOKYOTOJ -

X9 pui AJd i
P EXOKYOTO
R R I I |




SICEATHEMREYY— - FHEAEHARI=v +
FHPEIF— - ExoKyototz =7 —

HuBRAME e if X EAET 5 DD

3.20 (&

« #1) 15:00 ~ 18:00

B - RBRFRFER ROLEGTFE 2BKEEE 201

15:00~16:00

16:10~16:40

16:40~17:20

17:20~17:40

17:40~18:00

Searching for Signatures of Life
W% : Viadimir Airapetian (NASA/GSFC - R A2H5IRM%IE)

ABRARERROES RAFE
SE | ERARE REAPAYREYHENTHYELRE)

RAERAZET—I~R—R EXOKYOTODEFERAAE
SHEEUBERE (RSAZALREBALTEE)

ABRRNEEDHKRE
BIlE  ARET (RSAAEREAEEYRS) . HBEEE RSAYELSELHIESE)
HBRIUT IR EESER/N\EY TILHES

TARAYyay

o} SHKEl - FEOHENMT - BAIHUABHDBETT
> SMHELAHKIEDQRI—KELRTREY Y ID5

E

htt

s://forms.gle/4cdjXeZAXb36ZKkE97

Iff RBAPAFRBSLETFE SICEATHEHMREY Y-
3t - FEBAPHRI=V

FM
Li gnoSat &l é éd | — , o
F N & A p 1
A4t A 2
N © G y |
* T A
h 10°Pa ” -1560600p éP
A B & g
/ A A S
A i ] p
EP & A A A
A N A
v A D 2
a N p éP
¢ A A A
X a
’ 3da A
44 &




N O E 1 -Ye x s/

(@]}
o
[

A 4 A N 1
LignoSat 1 ) J
i
1 A T
1”0 NN 0 A N
pAn P
70 T T T T +Yex
- -Yex
60 — +X
-X
50 +Y
Y
5 10 }/Z
30 e | Bat
2 | BPB
i 20 / BN
E 10 - /“‘“3’
0 : \ /’/’/’
—10 - \\ \\“/// -
200 00 1600 1800 200 2200 000 (200
4 © b
[ kSeason4
S| CA i OS AK A k Season4
PT BAP T A 34 1M N pb AAND P 7 (Y
o 1 K O Ji ui Ad 1 S| C
A i N J
K
J 4p0. P3 A 0. 95l 0 J
E4 & ° | 4 & l 104 & °
nA % 1 AN 1 A l A
N K X A
ol J l A 0
0.9970 0 A 0 d y -
’ A 0
A XpIP 4 A
R J NpAP
4 I N l XpJP



p P JAXA ¥ J
l & 2N 51 2.5
65010 / Y
15 A
49510 HA J | NSI GHT

202054 2020 24 202V 84

p P
l ip 1 P |
4 3 O N
) Y N Jd A D
N 0o VN N
g
l 47 d7
CO2J™ A A 1" T a
a N~ Co P
A [ 4 A
3 O
0 A 1 | J P 0
& " A
J R I
I . g h 0 A
J .
"N J s N N N
| 36 6
1 4 07
DMG MORtesents KkSEASEGN ™ A
06006006 5 5" p N

109

.(D)

Qc

X



AD
(1)I LAS KA

#HEF 80 4 U-LASTO 10001 SI50
Last 34— I HEAFEEEY

—_—C3

PR 12 S Excon ensn o SHSTR £ 00 P20 T8 0 28

B |vamm| mEE |2 BRE [sowm | mmme v
o i - NEOPNIIN [ -—C AR EE bt SE Y
IR |t HE ERES |O4=
$—0— F| SHEE  KAEBHSEE SRR B TR RS
[EROBE - 58]

HATHERIIS M TS, BYEOLLLT, BE, BEE, BFF BLVIFORMNERE
PEETHESHETSHD. FAFEHE BEAFERRICHEOS S TORFEERE L TAFR
MICE LTV FHLVENTHS. EETE, SPESEAR VT, BREETRF2IEHE
. EAORAEEN TS RABNET, ta (EW) IO SENOREERET SRS NE
SR, A TH#ERM o TR EAE, TEREORBLREIC OV THREEEC TELRE
Iﬂﬁﬁf%ﬁ%ﬂ' G, FHIvYayRFERBLEA S a—ici- TETEEABLTE S, 7
FFERRT T A O/ A FEERICEE T S e iln - B EERT HC 0T S,

EETEED

GHEE T R MRS L RO EER AT, T TORA - AHOFIT &%
5. FABHEETERKICETS FRODREREETE L L, BA0ATEITARHOLE
R ERi % B Dl B, ERMNENSERTIE, BACHTBEMOLEERET ST LT
B RENE R 52 BEEIC OV THAL L RRLERT LS I T 5, FllEEBTE,
EROFE AR LT A LHEA - SRERINAEET 5, SRmEEEEE T FH TR
P DUV T HEVAIE L TERL, AISFEICEET 328 - A EE A 5.

[EREE - AE]

A1 LF—ira el D 0M4ESHIIE SEEEEE

FUVLyF—ira 42 1202406 AsH  SEEHE- AT OB (RIS
AV L F—3ira 43 I 0MFTH6H RS- A4 3 (ARSI
VL F—ir3 44 D048 17TH STHEBRE- A I (RIS
A ) L — I g EGEETT | JLERE G B E TS 06 R

HAFEEEE 20048180241
SRR | EACESHF v A 8A18H - 20H —24H
_ HACES T 8H19H —20H
HEHEME  SHI18H - E£EMELN, $EEE
3H19H—20H : SMEE AERHEY
8A20H—24H © KN EEEEN | EHERTERERGEEE

FEREET)
SH24H : MR, =EET

1. fFpfaEs
FREETOEET TG, FEARRE S EEROHFRICOWTELR. FEAERATIIEEN
:;:ﬁmm F—REFM, SHROREBEBOEHEFES TS, FHICBU A - AMORH #EL




lLast=+—  BEAFTEEEH(2)

2. FAEH T
KAOHEEOE, EX - EM - BEOEGENZ{T5. WWEATE, sATOO0F—LEED. 1
F—L2-3REOBEE TS, 2HEE TR, F- LT ECBlEREREAT 5.

3. N EhER

HEHDOEMCSE I SEEOEBOE, Y28y b EEREHESSE Sy, E¥oW
A EEEF TS, VEREER T, AT OOF—LEFED, 1F—LEBI1SOY ) /X 2y
FPEMHTS. VEREERE TR, T LI ERE LT TS,

4. FIHEE (S

EROFER A THEONEIC DV TOREOR, ERIC|R 7 7> FIri—ri—#t-
THENLOWVBEFBETS I LEHAS, B TFyFronEREFEREFELT S L
FoT. BEEENAEDR S LERTSHERS,

o. FSBREHEZE

FHREFAMICSASETOERBOE. SACNEAT Y a—licih-THEHEY - EREITI.
(RSB > THATEIA ML ALLL T, $FEESEOLS KELT S ERBRTS, ik,
F—LI— 2 RERBHETEOLARKIC., BFRUF—LOTHERTTS,

EEEE
FERESZOEETBETS,

[FEsE0AEE - 4]

FNVL/F—rg 423 - 4RUHHEE., KEEH=ET, 8N/ EHER,. FHERiBE
HES, FAEREETIC RN EML S TRLINE (BHe0r) . SEHEAE T L LaH— | Ta0s
FEXL, HEAOHNA - THEARSHhSZ OOV TIE, BVveEESX5. AV L5 —2 34l
<23 - AR EETENCEMTE 5 LHABRMIRBORGE LTS,

Bl
AEPELRTS
[EEEH
(=EER)
CHERR TAIESEE S8 E LTO%E] (S8HEE, 2019) I1SBN:978-4-254-15521-1
ISR TR A EESE) (g R es) ISBN-975-4-8140-0494-2
ERAFE (78 -&g) 8
HEF I EBETEREARON TS, EEFITIERATE O k.
[FOf (X7 AT77—8) ]
HilF ¢ YA ARTFEEMER T STHEOEE TH S,
SHETEIEEMRARTIE TS,
R - GEREERTHS.
SEdid, MEEEOME T (BRI .
ErEEMR L EEERETOREEBEAMATS T L,
FBaMER (8 Arha) LEcHEfd iz, RS ENSBENES.

(28 |

( ) G-LAS15 80004 LB58




( )
() Earth, the Water Planet

() ( (
( )
)

( ) 2 ( ) 1 ( )

( 2024 ( ) ( )

( ) 3 ¢ ) 201

ExoKyoto

(Outline) This lecture will focus on physical background on the formation and development of Planet Earth ¢
the Water Planet. The critical condition for e formation of ocean and presence of hydrological cycle on the
Earth will be discussed by introducing basis of planetary physics and the history of the Earth. After
introducing global scale issues, this lecture will also focus on catchment scale hydroldgyintroducing the
concept of Sustainable Catchment Management aiming for better protection of lakes, reservoirs and
00001 01T AET ¢ T AAAT AOAATAT AOOAT UiTA8 )1 AAAEOQEII
learning definition of Goldlocks (Habitable) zone by using Exoplanetkyoto exoplanetary database.

(Learning goal) This lecture aims for all students to comprehend basic knowledge of our planet earth as
O07AO0AO 01 AT AO6 ET OEA OI1 AO OUOOAI AU 1 AAOTETC
comparison, by leaning several extinction events throughout history of the earth, and by considering the

i EOOEIT T &£ 100 O(Oi Al AAET Co AO AOAAOOOA 1 EOETC

(Learning goal) This lecture aims for all students to comprehend basic knowledge in the following: (1)
formation process of the planet earth as Water Planet, comparing other planets with less / no water in its
O00&AAAA jc¢q AT T AADOQughledity eitraséldt plandtsH3I) celddtidl Hodies hat dduce

potential threadtohumA1T AAET Ch AT A jtq T AAAOOAOU OEEI T O Al
environment.
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( Blackbody Temperature)

3 4 - (Runaway Greenhouse Effect)
(Critical Flax)

5 - (Snowball Earth)

6 - (ENSO) (10D)

7 ( )

8 ( )

11 - (Snowball Earth)

12 - (P-T ) (Oceanic Anoxic
Events- OAES)
13 - (K-Pg (KT) )
K-Pg(K-T)
14 -
15 ExoKyoto

16

First & Second Overview of the course; Introduction of the Planet Eartlas Water Planet through
intercomparison with other (Terrestrial and Jovian) planets in the solar system. .

Third & Fourth Critical condition for the formation of ocean and hydrological cycle on the Earth; Introductior
of the basis of planetary physics and history of the Earth, throughout comprehension of Critical fluxes and
runaway greenhouse effect. Learning also importantfect of solar radiation and solar activities.

Fifth: Interaction of near land surface atmospheric processes with catchment hydrologéand geomorphic
processes as well as land cover effects, examples from rain and snow dominated environments. Evaporatic
and transpiration, and potential threat of shutdown all processes throughout Snowball Earth.

Sixth Oceaniecontinental mutual interaction. Introduction of ENSO and 10D as oceatmosphere
interactions.. Introduction of basic physical oceanography focusing on surrounding ocean area and coastal
zone.

Seventh & Eighth : Introduce Solar Earth Interaction, space weather (Seventh) and impaatf Solar activity on
Earth's long term climate.

Ninth & Tenth Formation of the Moon based on the hypothesis of Giant Impact and its important effect on
AOAAOET ¢ AOOOAT O %AOOEBSO AT OGEOIT 11 Al O8

Eleventh : Learning the root cause and its effect of Snowball earth and complete shutdown of hydrological
processes on the Earth

Twelveth: Introducing Permian-Triassic (P-Tr) Extinction Event and potential threat of Oceanic Anoxia Event
(OAE).

Thirteenth : Learning historical extinction event induced by large asteroicttack through introducing
CretaceousPaleogene (KPg) (or CretateousTertiary (K-T)) Extinction Event and kPg (KT) boundary.
Fourteenth: Learning Cenozoic and Holocene catastrophic events by introducing several hypotheses of
asteroid impacts and volcant eruptions.

&EAOAAT OEq , AAOTET ¢ AT TAAPOO T &£ O'T1AEITAEO Ui
ExoKyoto, an extrasolar planetary database system.

Sixteenth: Feedback

Astronomical observation events for inner/outer planets are sckeduled in Kyoto (at Kwasan Observatory, anc
surrounding area etc.) using refracting telescope and binocular telescope for those who wish to join.
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( )

To be recommended during the lecture

( )

ExoplanetKyoto ExoKyoto www.exoplanetkyoto.org

( )

It is strongly recommended for all student to constantly browse information concerning spatial science
update and educational program available both internet and television program.

( )

H26-H30
10O AOOCOTTTI1IEAAT T AOGAOOGAOGETT AOAT OO &1 O ETTAOTT OC
surrounding area etc.) using refracting telescope and binocular telescope during the semester, those studer
who wish to join must participate necessarystudent insurance recommended by the university. We artipate
all students both with and without Earth & Planetary science background.

e-mail yamashiki.yosuke.3u@kyoteu.ac.jp
Please contact through email at Yamashiki.yosuke.3u@kyotai.ac.jp

(3) I LAS K J J

( ) U-LAS70 10001 SJ50

( ) ILAS

() ILAS Seminar :Habitable Earth
History of our Home Planet
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