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Titan's North Polar Lakes and Seas
as revealed by the Cassini Titan RADAR Mapper
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Aerial Views of Titan around the Huygens Landing Site
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BAR DT (#%) FBERETTETLSD, TOEAY ZKDKNESTWS, F4F VIEEITKTERENT
WBHEWRBIEMD, WD TKEE] DVEDEES>TLIWY,

organic-rich atmosphere
and surface

de-coupled outer shell

(water-ice / clathrate) )

global subsurface ocean

high-pressure ice VI shell

hydrous silicate core
~2000 km radius
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https://wired.jp/2015/01/22/huygens-ten-years-on/
https://wired.jp/2015/01/22/huygens-ten-years-on/
https://science.nasa.gov/resource/views-of-titan-from-different-altitudes-2/
https://science.nasa.gov/resource/first-color-view-of-titans-surface-2/

BAZDABEEDA A —PR, RAEENHIEHAONDIBANELFERINTIS,

ILLUSTRATION: A. D. FORTES/UCL/STFC

NASAD FA—VEEEH TRST2 T34 DA A—PEE,

ILLUSTRATION: NASA/JOHNS HOPKINS APL/STEVE GRIBBEN
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Fo—BRERTREEZERA

CDEICEAFVEEVKRKIZEDN., A2 UNERL. RBEBELFEETHEEZ 0N TLS, COf=HHE

[CHEMBLTERYINEEICHFEL., BRAOKERPMICHIZ>TRELYE>TELARELH D, DFEY. £@H

BREIT HHAEEELAHIDITT,

ZITNASAIE, FO—VEEEH TFST T334 242 VITEYADHEZITEH Lz, £mAHET

HLUBTDIEEELL (B ETHEMAHRT 2FTOMEDEL) NEDEEFEFTETLTLSDL., BIADKE

#@&W@xazém RIZULIERBDDTHE L TV AR Z R T EZHNERKIENFET 2h—LE LV
CEFEARNDALDH D,

RSO I7541E,. 8 DDEEREFHEEH LI-BBEY A XD FO—URIEE#IE, 24 20 TRELPDEHIZK

BGARBZMATELRLDT, T b=V L 2B EZFELRFARKBEEEZEBHL TV, ZhEBHL TEHK

BIBMTHUTILEREL. REOLEMNGHEBGEEZRARLEET,

NASA [£2024 £ 11 A 258, FZdV 75142 TbLIFARMERNR—RAX LfFfELIzEHRELIZ, FZTY

TIAFRR=AXDA Yy cTT7)LaY -AE—]ICEELN. 7B IMNDT 2T+ FEHEEZZ2—H5 28

FETRICITBEFONEFELLES>TLS,

TEDHIZBRIBT H2 42 VDER, 2012 F 8 BICAYI—Z(C&oTHRE SNz, LEELER2A4 2 VIFADE
TIXZDELIIZRZA %S, PHOTOGRAPH: NASA/JPL-CALTECH/SPACE SCIENCE INSTITUTE
(Edited by Daisuke Takimoto)

https://news.biglobe.ne.jp/trend/1209/kpa 241209 9395173662.html
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https://science.nasa.gov/resource/layers-of-titan-annotated/
https://www.nasa.gov/news-release/nasa-awards-launch-services-contract-for-dragonfly-mission/
https://wired.jp/2021/08/31/titans-strange-chemical-world-gets-simulated-in-tiny-tubes/
https://www.nasa.gov/news-release/nasa-awards-launch-services-contract-for-dragonfly-mission/
https://www.nasa.gov/image-article/galactic-giants-titan-saturn/
https://news.biglobe.ne.jp/trend/1209/kpa_241209_9395173662.html
https://news.biglobe.ne.jp/provider/kpa/
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ZThid, FERELABRRELVI 2D0ENMBYLT IFEOF VR ITL£HLDFEEWD,
COHERIE., RMOXARE REAYPER LSOV b 2MBBATIRICEDLINE LAY,
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[https://karapaia.com/archives/52333512.html]] EMEENDHHEFED—FENFM SN TLNS,
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12h 2022 FITER SNI/NILADELSIZ, 1 EERT HDIC 18 B3NS & 54/ LY —([FERIICIFE A
KLy ZDEH. WL —ELEFFELINORETHLHAREENT M o 1=,
29 KFEABORAMEBR NS VOV b

2022 FITRREIN-3DODLS5%G, oY ERABTIERROLEZ TRAFHERFN S VDU M) W
S5, COBERIEIINET 10 BEENRRINTELN, ENBLXRDIBAOHLIZHD, COZENERE
HERINS VIV FOEKRDOBRAZBATE, LGELGSIRADOHDLICE, ROERICEROEANH LM
bz, TOEWT, K THF Y v FINEEBRENEDEN L >TELELDOMNHBTELGLHEH>TLES DT
2022 FICREAMER M S VP Vb ERER LT E—S v - N—L—=04—H—K5(F, COHBEERERE
FTREDIZ, A—R+Z U TEBIZHAEIY—F Y VLEBRET7 LA EREZRTEZZHANT LS LIC LT
CHOERFIEES 1000 FAEDLGEEZHRBTEZ L, CONZFAT S LT, RAPDLTEHGL, £o&
ENFREOLBEHICEARER NS OOy MG LMNMEL THIZDTL,
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/ICRAR / Curtin University
I—FYVYVLERE7 LA EBREEE (E0DHK) & MeerkKAT ERERE (FHOK) THALLERR, BV
[ERDINERFAT T XN THE % FKJ /Hurley-Walker et al. 2024 / Astrophysical Journal Letters

ZLTHRREINzOM TGLEAM-X J0704-37] L@ Shi-BRKIR,

CIHBIFLIARFEERS/NILR (BRIES) ARAHMICKI-ATWNS, CORICEVT, EMrOREHERK ~
SUVIVRERERL, AZ—VDHEDIE. CONILADEHN29BEMEETHOHTHR Y LTSI &
2o CHIFERVERIE., REBERNS VD 1 Y FTIEEMHINGLY,

ZD&. M7 7V NI2H B MeerKAT ERLRFTEBFERAZLI-LZAH, COBREN [HREE] (FEHT
—BEHYSNIZET, BLRD 70%Z5HHD) THAHAZEMHIBALTWLS, LHL. ThEZFTEEG, ST,
GLEAM-X J0704-37 D/NLARIE, B4 S U TNDLEC G oY B Go-Y YR L TLV =,

COFHIE, ERENFBEERLTTELEL, L5 1 20XENESL TSI EERLTLV=DT,
FEBELOBBREORTHAFHIVXEZLTVS

N—L—=04F—N—KOMEF—LIF. £5 1 DOEN=/N—rF—I1X TERZRE] (FREDEHNFKREIC
W=2HKEE) A5 E#RAILTWS, ZFORMD 1DIE, BIZRZAGUWWAA—rF—HABEBERETIIGHEF
ERTSvIR—IEL, TNHNRELIZLEEZDBRETHENMENTLES LSS5I L, TDHE. GLEAM-
X J0704-37 D & 5 BRRIFEE T LVEWNET =,

N—L—=0+—h—KRORERICLS% 5. GLEAM-XJ0704-37 Tld. FBEELEHBEEN T VRAEH T
BY. ZOEVWTRRBLG/ILADNE—UNEREEIATLSENS, COFRBREEFETLHL. FEHNFT
TEf- MEER] ZWRMETWS, CORNPBEEREDHIGICSONEE, MESNTERIRELET 5,

CNAHBRTRAHER IS VPV PELTHAINATVWS &S5, 25 LEADZXALIRK, KENSDK
R MIBKDEIZICS DN > TAH—AFOERARERNRELET HDICHLLETINS, LBHAICHFEREELBRE
EDOARTIF, EMCH DM TWWSEWS, HIRE, SZYEARETHK., FBEEDHLIEDES
ENHAINTLED., TOERRIFAEEEN 2 NI 1EBRE—LFRBHT I LLEEEZIONTILVS,

L FRAMERINSI VDOV MEERALCDH, oY B LTLVEL, ENTH, THLEEHZD
SERDITEHIET, AFROBEZRELEFIRATELIYMEETINBREEINSINL LAGWNE ST,

C O WX IE [ The Astrophysical Journal Letters [ https://iopscience.iop.org/article/10.3847/2041-
8213/ad890e/pdfl] (2024 &£ 12 A 1 Bft) (CHB&EH iz,
References: Astronomers have pinpointed the origin of mysterious repeating radio bursts from space
[ https://theconversation.com/astronomers-have-pinpointed-the-origin-of-mysterious-repeating-radio-bursts-
from-space-244920]
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WET, RR—Y >1. ATHEDEEL L Y—Hil
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HEMBKEAN oY —ORIEDESICK Y, BREE I T D h/\—F, BEE. REHSRLL. ERIeTsE4R
FHENEN D TWET [R—/I— - ZART r L] BRERETHIILENTEHRERL., LYFHTERESL
T—32ERETHIENTE, REDTILFARY FFIIVERD 2~3 EOBRREM., ZEMB. TLTARY b
WICBIT5BBEZERLTVET, SO LEARY MLEBEDORLIZEY ., EYOREKREIZESITSHEND
BE. IWKEBORERZEDIEEG EMNTREIZEY., JYERGKEESIUVUKEFROBEEHICKRITSHI L
NTEFEY,

2.Al, BHFE, T4—T5—=7

SEGA SIUEHFEE (ML) 73U LA, KGR T—2ONEBLEATEMELTOET, HIXIE. BE
BOT—ETINELIE-MLR—XDETILIE, EEDOKIZETILEYEA 1000 ERHEFEEZER, ChnITK
Y, KTV THEDREFRETILOERIZH M ZEEME Z =K 80%HIET 5 Z EMAEETT,

Fh. N)T—UBXUHEKGEDTIZREEDEENKE L THLHER. HDHLIHSLURNIC, FlGHE KK
MEHMEEITOI LI TEDLSICHVET, EDETLHLIVRMARTICE VW TIIHBBERZEST HFET LT
HERERAI T — 42 LA EDHET Al ETILOHEDERIZCE >TEREREINS., FilOLEVWAE—FEBEX, 24
L) — G ERREICRAIRTY,

3. ETYParvEa—Fa2Y

MBIV O VEa—Ta 7¢lE ELICHIBEICE VW THIBRGANT -2 ZEENLETSIARTT, Ch
[C&Y. T—ANRENSLETAIRELNRARZBIFETORNMERBET A ENTEET, CORIMITKY. FHE
FAEMEENSELELIC, T2V O—FORERMNMER SN DO, KESRELLBRIC, LYRRICE
ARISENEEGEREEET S ENFRICAYETS,

4. WERERAtE Y —0/NEE

IZNE B O —ORRES, HEIXRMBSEIUHBLEIFOX FOFIBICEY., ChETIYZOENRBDHBRE
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https://www.analysysmason.com/research/content/articles/the-implications-of-increasing-earth-observation-data/
https://www3.weforum.org/docs/WEF_Charting_the_Future_of_Earth_Observation_2024.pdf
https://forbesjapan.com/articles/detail/75653/page2
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2023GL104174
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DH—N—ROzTERIZEBT 5T —2 0 AETEEIZE Y F L

5 KYXBEMOEMRELETE

INMEEHITLT, A, KYKEAODEMREEGE Y-t ST -2 GEEENEHA-EEORRLE
ATWET, KED TS5y b7+ —LIXEEENELC. ChETIVSDEREFIRBL., KYKESEHTH
BERHTHIENTESTLELS,

Advanced satellite sensors

Advanced satellite sensors are
allowing for better monitoring
and analysis of environmental
changes, as well as the detection

Artificial Intelligence

Al processes large amounts
of complex EO datain
almost real time, resulting
in less time between

data collection and the

Satellite edge computing

In-orbit data processing
reduces latency and speeds
up time from raw data to
actionable climate insights.

Miniaturization of sensors

Enhanced processing power
on smaller sensors allows for
on-board data processing,
reducing energy demands and

and recording of disasters such as
wildfires, floods and droughts.

46 e

EO Data cubes

Data cubes streamline
data analysis, reducing
processing time and
makes it easier to
extract and analyse
useful climate insights.

improving efficiency.
generation of insights.

Larger satellites
platforms

Large satellites
platforms can
accommodate
advanced EO
instruments like
multispectral and
hyperspectral
sensors, SAR,
and radiometers,
providing greater
reliability and

Digital Twins functionality.

Digital twins use advanced

G: q analytics to analyse data from Geospatial Al

foundational models

scenarios. 7 -~ Designed to detect high-
AR/VRimmersive Climate ML-based i 3 level patterns from large
platforms models amounts of satellite
AR/VR platforms Climate ML-models learn ( EO gata, r’ie:’“ modali
transform complex EO from large datasets derived '\ pro d “1‘39 . El 'g "““C”m .
datasets into intuitive from traditional physics- el e
based models. They are
effective for local studies

multiple sources and simulate
S complex “what if” climate

patterns while remaining

and Interactive visual computationally

experiences.

and quick, high-resolution i efficient.
climate predictions at low
computational costs.
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https://sorae.info/astronomy/20240127-2024bx1-sar2736.html
https://sorae.info/astronomy/20240911-2024rw1.html
https://sorae.info/astronomy/20241114-2024uq-a11dc6d.html

[A B3 75 JEREEFD Mohammad Shawkat Odeh KIZ & > TR Sh1- 2024 XAl (BEEABEAFD
X H), (Credit: Mohammad Shawkat Odeh)]

(A B4 ETHICRENIZ, 2024 XAL DFAETHE, RBIFMHREFHEEORER., AEMNOFEBEEHKIC
BT, TNFNETAREOSMIBEZERLET ., (Credit: ESA, SIO, NOAA, U.S. Navy, NGA & GEBCO)]
2024 12 A3HA5K55 7. XY FE—VEULXXE (FAUVD, TUJFM) I2HdR—0EEE (9014 >
FHRE) OMBGEERAEY—RA SR TLIZT, #HEEREH 70cm OFLIVNEE, BESL TCOWECP5] A
FRINFLE C¥3), COBAFREER. Doy MEERER (PL) OMBEBERABRIFHES X TL X5
7 b (Scout) ] ERRINFEMES (ESA) DEXRBREZEEATLIE—7Fv v b (Meerkat)] IZ2&>T. ETF
FTHAREMNEN I ENFRSAE L,

X3... CDEBIERDIMER. 1 BREIOD 4 B 50 DIT/NOT—KXEDYE v F—EHKAHAESR (ZTF)
THEHASN TV I ENHBALTWET, FREETE, REHN S 10FMED 168 159 (#59) (2. A
CTDYNEMBEICH DA ) 3=V IRV HEELE 605 EERZ19E)ICSETT A ENFRSINEL
% LT COWECPS5 I&. FRIBEOHEERNTH S 16 B 14 4 GRHuEER 4 B 1 B 14 %) 12, #BxHEE 15.5km/s.
XA E 58 EICTARBIZEALFE LI TR LHHENRBZL > TRRISA -0 KIROBEE PG A SNS
BREICZHERINE LIz, TLTRRBERALNSH 2 BEZOD 1885 15 2. MNEXEE V4 —D/NEREFFEHK

(MPEC) IZT. COWECP5 IZ/MERE & L TOERGRFAS 12024 XAL] BMFEEShf-CeMDREINFELT=,
2024 XA1 D & 512, FTRICEBRAT S EICHLI-/MREBFHAR L 11 HIBE T, Fiz. 2024 XAL1 DA
(X, BIEIDEHTHS 2024 UQ N5 422 HEDZ ETHY .. ChFETTREOHERELYET, Ff-. 2024 F
FTIEA4BIBELLEEZETRIICRRSNZ/NRETHY . ALEFICA4HIEIRREIN-DEELENOHTDOI LT
9, 2024 XAl DHEFEERIEH 70cm ENGEYNRITY, ERDHEMICE I Y EFTH. BARETITE-=HA
BHd520E LNFELA, HEEZETHRIEMTHL-H. L LEANEROMNILERL LTEHINET, BE
[CIXHETEERE 44cm (%4) @ 12024BX1) M TURY BRI ELTRO2D>TWSEHLHYET,

W4 FERLHD 2024 BX1 DHETEERIEH Im TLA, ZFRINZERH 5. 2024 BX1 [FIZEMT/NKE &

YEADZWEZLTWS I EMNFIBALIZI2., KYDSHBERENMEESINDILERYELT,

ETHICER SNiz/NHE 2024 BX1) (FBLWL F—T54 ) 344 TOERLHIA (2024 F2 A 16 H)
. 2024 XA1 DFERFNCRE DA o=, HEKICHBIGITHEE L1-/XE 12024 XA X, BARLU-EFSH/IRON
EEITOEBRORAETT, L L&RT @Y. HERICHEAT H/NXAEOHBBEFIIEZ KT TLET, BR
CIFEVEVEDOD. SHOBRBEFLHNITBANE DHEEI LN >TVEEEZSTLL S,
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https://sorae.info/astronomy/20240216-2024-bx1.html
https://sorae.info/astronomy/20241207-2024xa.html
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2008 TG 4.1 m| 20084 108 07H 02:46| 2085R8 743d01 | 883 B|2—4>. FJLIIM V' FILRIN-% - SvsBEE
2014 AA | 2~4m| 2014% 015 028 03:04| 20mR3 420w | 7EITERE I msaarirems
2018 LA |2.6~3.8m| 20184 068 02H 16:45| 8ksfd 23534 15 Bl[RYDF. J\>WrihX v ErE-OBE
2019 MO 3~10 m| 20194F 068 22H 21:26| 1185/ 375350 7 [ g'jffjﬂwﬁgm X (BABTULREHE)
2022 EBs | 1~4m| 2022 038 118 21:22| 2w 135 | 7e@tE I @earizes)
2022 W, 1m| 20224 119 198 08:26 3858933981 | SLE|NFH. ASSUAMED | X o 0H
2023 X5 1 m| 20234 028 138 02:59| 68 41981 | 434E|I5>R RS F—wmm |V 77T
2024 BX; 0.44 m| 20244F 018 218 00:33| 28385 45981 | 238 E| kKA. IS>F2IILoM |/ URySIBE
2024 RW, 1 m| 20244 098 04H 16:46| 108509 565381 | 137 [ ;:ig’ji)g - X (BAEFUREER)
2024 UQ 1 m| 20244F 108 228 10:54| 15RI465E | 9@ f’g‘fﬁg oo | X BETUECERD
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Y, 2024 £TIE 461, £ LTHIEMN S 42 HEOBAEH TS, (2 v TFEEEY U v THX /Credit: #E
Yyl
2024 XAL LIFIFRIL. EE Im BEO/NRER 2:E8MIC 1EAREDRETETLTVWSLEESATVET,
2024 FEh|ZEBI SN E-ZTRIO/NREND S5 5. 2024 RW1, 2024 UQ. 2024 XA1 DHERITFhFhiy 6 BRE®D
FREZIEATVET, CNETEHEDAICLEREORRTHACLEEZEZEEINE, REALIZNERENERL LR
STWAHIEZEKRLET, ERF ImBEO/NREIXFEYERICHY. 2024 XAL (FETHRIIZRREInI-&
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Source Minor Planet Electronic Circular. “MPEC 2024-X68 : 2024 XA1”. (Minor Planet Center)
Teo Blaskovi¢. “Asteroid COWEPCS to impact Earth over Russia on December 3”. (The Watchers)
Brett Tingley. “Tiny asteroid detected hours before hitting Earth to become 4th 'imminent impactor' of 2024”.

(Space.com)
Kelly Kizer Whitt. “Small asteroid hit Earth’s atmosphere yesterday”. (EarthSky)
“BRONFEEEEID X (18 Twitter) TDARZR k*. “Richard Moissl KD X (IH Twitter) TOHRR k”.
“HabnroparensHas actpoHomus @ Telegram TRHIXFE". X/HEYY & sorae TwEED

https://news.biglobe.ne.jp/economy/1206/pre 241206 1719016116.html
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https://sorae.info/astronomy/20210923-tall-el-hammam.html
https://sorae.info/astronomy/20210923-tall-el-hammam.html
https://minorplanetcenter.net/mpec/K24/K24X68.html
https://watchers.news/2024/12/03/asteroid-cowecp5-impact-earth-siberia-russia-december-3-2024/
https://www.space.com/the-universe/asteroids/tiny-asteroid-detected-hours-before-hitting-earth-to-become-4th-imminent-impactor-of-2024
https://earthsky.org/space/small-asteroid-to-hit-earths-atmosphere-over-siberia-russia-dec-3-2024/
https://x.com/esa/status/1863877748323930125
https://x.com/Richard_M_F/status/1863875036513493225
https://t.me/astroalert/7916?single
https://news.biglobe.ne.jp/economy/1206/pre_241206_1719016116.html
https://sorae.info/wp-content/uploads/2024/12/2024_XA1-05.jpg
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Source STScl - NASA's Hubble Takes the Closest-Ever Look at a Quasar
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