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NASA Rover Finds Conditions Once Suited for Ancient Life on Mars
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NASA Confirms Evidence that Liquid Water Flows on Today’'s Mars
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A~ A—EY—; OFAT, KEDIRME TKM
O —DoThHhd MBIEXREIE, WEHEHIL
fo, EFRFXUL BEICKIDENZIIY, X%
WHRICRB U EEINETICHERRINT
W/zhY, ShIERAEDKDIEN TH 5.

SbFERIIcERRSI N, fAICKITHIET 2L
AERERRIC, KA (XKL, FKIE) =&
UM, mBEodiaszE o gl Tk NEEXR . R \ _ \
BRiE EH5NTWS, —EOBEERKIENS MNELEZHI00MORE [Chfc > TRUBEWEER (12

)

FNEIREIFEENYAFRATOETHES KR, f# : NASA/JPL/University of Arizona)

KPP E UL TOREDNKERER

NEDNEFAEETCHFORERICKHS &,
B TNASAHELEEEIOX Y MU,

http://www.nasa.gov/press-release/nasa-confirms-evidence-that-liguid-water-flows-on-today-s-mars

http://www.astroarts.co.jp/news/2015/09/29mars_water/index-j.shtml
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Seismic discontinuity in the Martian crust possibly caused by water-filled cracks

(NASA) OXEFEERE 101~ PEHEUVEHERET—D 5,
BEDOTI—ThH, KEOHFKTIE, MERINMGLDRENE LD RNERGED, H
TI0XOE20FOHIDICH D EEMLTWE, FOHED TEADEEPLENED
ADFE (ZREEK) NZE{T ZEEEHED Z?S%)é:b\'B [LERZDHTESIE, KOFE
ICE>THHERDODREIIZEDLD I EEEFRT 2ADZERIRIINTINTEDLSKR
L\é:b\’)HUTIE 4T, iﬂ!TO’V]C):\: DEINBERzE, 10~20FO0DEINBIdKZzE
DEREVTEE L THE. ZOHREIL, HMWERKOREZICET ZELTHEELE
S>TWh, BHEINZEDEWIH SN, KEDOVI—THHTICKINH D EHTEL
TW5.

RESEARCH ARTICLE | SEPTEMBER 24, 2024
Seismic discontinuity in the Martian crust
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InSight landing site
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Recent seismic data acquired by the InSight lander have revealed seismic o ' £ 0 ~ crack
discontinuities in the Martian crust that have been interpreted as sharp transitions in 20 1 201 . 201 ol 20 1 Y 20 1. Y
porosity or chemical composition. Here we propose an alternative model in which the Pore cpllapse
due to plastic
transition from dry cracks to water-filled cracks could explain the observed seismic bcrUStal - deformation
asemen
discontinuity in the Martian crust. Our model can explain sharp increases in seismic 30 30 30 30 30 -

velocity and Vp/Vs at ~10 km depth with no associated changes in porosity or chemical
composition. The present model suggests the local existence of liquid water in the

Martian crust, which could potentially serve as a subsurface habitat for life.

https://doi.org/10.1130/G52369.1

https://digital.asahi.com/articles/ASS9T2SQ9S9TPLBJOOTM.html?iref=pc_photo_gallery _breadcrumb

Figure 2. Calculated velocity structure in Martian crust. Model assumed a water-rich fracture layer underlying a dry fracture layer and that
these layers have constant porosity of 0.4%-1.2% down to ~20 km depth. Seismic velocities for water- and gas-filled cracks were calculated
from the effective medium theory using crack aspect ratio of 6 x 10-3. Transition from a dry to a water-rich layer can lead to a significant
increase in seismic velocity, which may explain the observed seismic discontinuity at ~10 km depth at the InSight landing site (gray lines are
seismic profiles from Carrasco et al., 2023). Calculated parameters are listed in Table 1, where reference bulk and shear moduli are derived

from seismic velocities below ~20 km depth from Carrasco et al. (2023).
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Herschel links Jupiter's water to comet impact

Va—X—hHh—--LIO14EE (D/1993 F2) (F1993F3AH(CH
BN, 20BULICHRUEEEXD1994F7H178H 588
BIChHc>TAREBOEFEIKICRAL EEFELL. ZDORRIETELL
FICKEL, BEOBEBOEH M ENSHESZ SN,
CDE1995%F, ESAMFIE LIFLANRFELERE (ISO) D
BHICKD, IOTREDKRICKINEE=NL., Ya—X—
H— - LI BETERINEDBDEEZSND EWVWDS BADA
o700, BEODIIHIEEL. KHABDHIN >TEEBBDE
[, R TKERZRIBVWRAD "I-ILccSYvT) BB
ZEHS, REAZLTIFRIAEBISP O TELIEL T ED
MhoTLVE.

5o, ESADFNERXEFZE "\—> 1)) D REDKDDH %=
SANTcE B, BEENERULEFIKICEIEF;BKD2, 3BFHD
KOEBD, ULHBIEEAENEBEDERENUEBICEPLTWDIE
Nohofc. REDKEBICHFEET DKDISBH Y 2 —X—
H—- - LI EEDFARECGEIMNLEBDERBOEOSNDEWD,

ITI

http://www.esa.int/Our_Activities/Space_Science/Herschel/

Herschel_links_Jupiter_s water _to comet_impact

http://www.astroarts.co.jp/news/2013/04/25jupiter/index-j.shtml

Cavalié+, A&A 553, A21 (201 3)

2013/4/25

REXRZR P DK
(323t : Water map: ESA/
Herschel/T. Cavalie' et al.;
Jupiter image: NASA/ESA/Reta
Beebe (New Mexico State
University))

BEEFAROEZEFTEULICKE
<, BRREREEEBHE .

(124t : R. Evans, J. Trauger, H.
Hammel and the HST Comet
Science Team)
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Cassini Finds Global Ocean in Saturn's Moon Enceladus 2015/9/17

TEOHEI VT T KRAOEEH S [FKET LKL E
RICIEZHULTED, KXKOHBD TIC/KNEFEET S
CEZERLTWS, NASADIRERE THhyy—=, [C
KERFICOIHIBRDER, T>T7 7 K AEIKICIA
NBMTENDGZS LW EDNBESHICH S .

TVTZ chiiiéﬁﬁiﬁjéﬁm C, SBEDL KD7R
Bz RS HRF—LIE TVTT7NADEE%E
EEICHEL, APEBEDETILZRRAICIRE U T
Nic., ZDFER, KO EZEDE K FHETDLTL
5EEZZBDBEDHIEDVNWTWVNWS I ENS, HIFRE*
EDEICREDENEIRMICEFELTWS, WS
mlcE>TcEWD,

IV o NAOHMTEINESGWERERED, T2
DEHICLZHAHAIERATINETEI SN TWELE
DENFEE L TWVWDBDTIEBEWHNE WS ENE X
S5NTW5S,

Global Ocean on T g
Saturn’s Moon P o < Ice crust
ENCELADUS B s : KD 8

Global ocean

SRBROE

- Rocky core
=aBO

BRRHEShS

South polar region

with active jets % W id FRETIE L

IV RAOREZERULIEK (B - NASA/JPL-Caltech)

lcarus

Volume 264, 15 January 2016, Pages 3747

Enceladus’s measured physical libration requires a global
subsurface ocean

P.C. Thomas® &: ® R Tajeddine?, M.S. Tiscareno®°, J.A. Burns® ¢, J. Joseph?, T.J.
Loredo?, P. Helfenstein?, C. Porco®

http://www.astroarts.co.jp/news/2015/09/1 7enceladus/index-j.shtml

http://www.nasa.gov/press-release/cassini-finds-global-ocean-in-saturns-moon-enceladus
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New Horizons Approaches Pluto

ABREICHEINTWIETEIC, BEM -1 —RI14 X UhER

LTWs, 7HIT4HICIK, EX +1%£2300km
12500km D EEREICIE D WCEAZ TS FELL.

) OREDNS

SEFE(F1930EFCHKE SN, 1978%FICH O (Charon) & W\ S #

EXMESHETHDIIENERSI N, HOVIEES

FEDRT/TD

BELZFEON HEULWI EIIFRIARE. SO 76 CHEEMH RS

52 ETEHLDEENSESND EHHFSINTWS,

HhOYvoRET EFEBAROEEH/NSIWVW EHAHIEAL, 2003
FICEFELDKREGKENREINZ &S, EFE(IF2006

FICKENSERENER LT

NASAIE, 6RA20HIC, HAOYVHHHTHT —EETRE S NI,

EIEULLE.

Naw Horizons MVIC Color Imager

2015/7/1

HER LI DOHDH T —
g, =R 2 Ui llE L
P A2 (FEf : NASA/Johns
Hopkins University Applied
Physics Laboratory/Southwest
Research Institute, DL P IHE])

NEW HORIZONS LORRI IMAGES OF CHARON

JUNE 18, 2015
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1’,{’;" «;\
\a57
|
ROTATIONAL
AXIS

ORIGINAL DECONVOLVED

CHARON CENTRAL
LONGITUDE: 17°

DISTANCE: 31,500,000 KM
(19,500,000 MILES)

ARRIVAL IN: 26 DAYS

https://www.nasa.gov/feature/goddard/new-horizons-approaches-during-anniversary-of-charon-s-discovery

http://www.astroarts.co.jp/news/2015/06/30pluto/index-j.shtml
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NASA releases New Pluto Images

EIEICHKREAUVLNASAOREH — 1 —R71 XV DEIR
NRZEABENTVNG, 27 -5 %RET 067 Bk
122 ES1

Pluto 1s Dominated by the Feature
Informally Named the “Heart”

http://www.nasa.gov/mission pages/newhorizons/main/index.html

Pluto

Bright “heart”
rotating into view
N
N
Dark area 9

rotating
INto view

€U0 miles (100U km)

2015/7/17

Possible
cliffs

Circular feature
(possible crater)
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Pluto ‘Wows’ in Spectacular New Backlit Panorama 2015/9/18
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To Scale: The Solar System

- "-i."‘,“ . —

On a dry lakebed in Nevada, a group of friends build the first scale model of the solar
system with complete planetary orbits: a true illustration of our place in the universe.

https://www.youtube.com/watch?v=zR3lgc3Rhfg
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A deep analysis for New Horizons’ KBO search images
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NASA Spacecraft Embarks on Historic Journey Into Interstellar Space
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THE NEAREST STARS

Diagram shows major stars closest to Earth.
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