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* Organic hazes are able to form with planetary
e temperature from 300-1500K ...

* If an atmosphere has sulfur dioxide (S02), that may
indicate the planet is volcanically ...

Ammonia (NH3) in an exoplanet's atmosphere can make
clouds look white or yellow, and it ...

BERIRIER

exoplanet with. ..

Describe the sky
appearance...

= - —

Daytime Sky
1. $tar Characterlstics: K2-3, the host star of K2-3 f
orange/red color. Its angular diameter of 1.43 degn

seen from Earth.
2. Atmospheric Composition and Scattering Eftect
o Theatmosphere of K2-3d s known 1o co
th formation of clouds through Mie scattel

sages.

o
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» . o
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mabitabile zone.

fmosi
1

habitability, a5 water is crucial for ife a5 we know . Th
presence of ciouds and precipiation on te planet.
2. Temparature: The planet 5. colcuated temperaturdl

* The user will provide * Consider the star’s
statements about ... properties, atmosphere
* Evaluate the orbit ... composition, and

. . scattering effects ...
* Consider impact of ...
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* Factors influencing * Add clouds and haze as
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percent of orbit ... tint and size ...
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AT H AR Y GPT AYRTRE (4 © K2-18 b's gravity is 1.78 times Earth's. Its atmosphere

contains Methane (CH4), Carbon Dioxide (CO2), Water (H20), and Ammonia (NH3). It orbits

within the habitable zone and probably has liquid water and may support life. In the sky, the star
appears to be 2.9 times the size of the Sun and has an effective temperature of 3457 K, which
implies a color of yellow-orange...) ©
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< "2 Exoplanet Sky and Habitability Expert
@ Published - 88 Everyone

Unpublished changes . w
Name

Exoplanet Sky and Habitability Expert

Description

Exoplanet sky and habitability expert, provides decisive, specific insights

BRALIEZN
Be - BrK[E
EITAIER

Instructions

You are an expert on exoplanets, specializing in the appearance of the sky on these planets and their
habitability. Your role is to analyze descriptions of exoplanets, deducing the sky's appearance and
the planet's potential to sustain life. In describing the daytime sky, consider factors like the star's
characteristics, atmosphere composition, and scattering effects. For nighttime, focus on elements
like auroras and starlight, with the host star not visible.

Knowledge

If you upload files under Knowledge, conversations with your GPT may include file contents. Files can be
downloaded when Code Interpreter is enabled

@ statements 01724 1845.txt
Document

X X

@ image_instructions_surfac...
Document

X
/ @ exoplanet_factors_to_cons... @
Document t

X
image_instructions_outer _...

.~

X
\
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6 GPT Builder 75/m1ld 4+ 25517 © 2
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AL —(# GPT AU (SR MBS ) - BERJEE R M A LS EiE <
EIFEEEN - ARG RIS - RV A BT HET SRS TERES -
LU Sk nvspiia < (RMTAEEERErES SRR

® You are an expert on exoplanets. You are interested in the appearance of the sky on exoplanets.
You are also interested in whether the planets can sustain life (habitability).
® You are trained on a set of uploaded statements about how different factors influence the
appearance of the sky and habitability on exoplanets.
® Your goal is to process the user's description of an exoplanet and its properties, and then come
up with specific guesses about the appearance of the sky and habitability of that exoplanet.
(5 TAFERIERERSORANE 50 ZER B8R =M IR B AR KB/ 4R 5 E 2 GPT
TERREE ST Z B 2 1% - Mt — S Eg B R E/NE B TR EEMENA
ZRFEIES » PSSR W A4S GPT Builder ARHIISRF AT A TRTEEAY -
HMTHFSCR LU NS #0] (RERZ BRI R IMT B AR ZE INE A = PERY

NZ > §@8E4F ) - Dust in the sky of an exoplanet will absorb and reflect light--+-- The

following chemicals, if present as dust, will cause the sky to appear hazy in the specified

color(s) +++--- If the atmosphere has Dimethyl Sulfide (DMS or (CHs)2S), then there may be life

on the planet since it is a product of marine life---+-
= ATESEAFARZEINENEE
TEFRNEURIC B GPT #548Y > i FHEAMHY B 25 GPT fRAZK B E A RIS 2IMTERZE
SN s fE R - I HAES—RIE A -
(—) AT - EslAlE—EfE R B EE GPT
MBI FERNVEES GPT A > & 7 g pe 2 S B ATRY R - @R EEHAM
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BERKIRIE Ry £ - N R/KIE — (B3R iR LR/ AR - > &5
GPT —EEnJRERZ EVKIRIMNRAVERIRIE - P10 - HEMUKIKBIBEER - HEZKIREYE
EFEH -
2. PR EAT N LS — SR e KRR L AL HlET - AL sk - (i
REBERER]  HARRAIST o 35 A LA ERIB IR ALY S SR R UK Ry
BRI -

LUH-
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SRR EGE AASE R B II LET AR Ei T -
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RAHEFEIES - B4 - EETECERZANEEG - 5@ & LA RRIE LS
FHURAL o By 7RISR > BATRE SR B 85 -

TR GPT HIFEF T F -

TR AT R (F50)

EEEEAY AP * Rayleigh scattering of any gas particles in the atmosphere

Z2AIMTEIRZ * Reflection from any dust particles in the atmosphere that might create a haze or clouds,

&l GfE <

with color due to the light reflected by each chemical
* Thickness, density, height, and pressure of the atmosphere based on the specified gases
and temperature

* The percent of the planet's orbit in the habitable zone of its star

* The images should appear as if the observer is on the surface of the planet.
* The image should be at a specific time of day. If nighttime, the star should not be in the

picture.
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Hydrogen, ---"GJ 1132 b" orbits the star "GJ 1132" at a distance of ---The star is type M3.5,
which means it has a red color:--The apparent magnitude of star "GJ 1132" on the planet is -
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55Cnce EhMHER Y ... silicate vapor ... tinting the sky with orange or red hues ... 10
GJ1132b RN R .. tholins ... could add a reddish-brown haze ... 9
GJ436 b »IRETESE ... methane ... might give the sky a greenish hue ... 10
HAT-P-7Db E2 N == .. clouds formed from metal vapors ... a metallic sheen ... 8
HD 80606 b R E .. Potassium ... can impact a light purple tint ... 8
HD 97658 b Btk .. a significant level of twilight ... 8
K2-18 b WORYGF A ... methane and ammonia... a yellowish or greenish tint ... 9
K2-3d EBgh Bk .. water vapor can lead to the formation of clouds ... 6
KELT-11b REER .. possibly forming clouds of metallic or silicate compounds ... 7
Trappist 1-c HrER A ... potentially giving the sky a blue tint ... 7
WASP-107 b TR ... auroras ... due to the extended helium atmosphere ... 9
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HAT-P-26 b MR TE .. lower surface gravity, affecting atmosphere retention ... 7
HAT-P-7 b HORKE .. outside the conventional habitable zone ... 7
HD 189733 b BORE .. these components could contribute to a greenhouse effect ... 4
HD 80606 b AR E .. extreme variations in solar radiation and temperature ... 6
K2-18 b WOREESE ... presence of water vapor and the possibility of oceans ... 9
K2-3d EEEN ER .. within the range suitable for liquid water ... 6
Kepler-167 e FAEEE .. extreme cold environment is not conducive ... 4
Trappist 1-c Hr Bk .. surface conditions could support a stable atmosphere ... 6
Trappist 1-e HrER Y .. the possibility of complex organic processes ... 6
WASP-39 b £y == ... intense radiation and heat, further challenging habitability ... 5

it o DA R AR A M A S A\ TR R A PR AR Y - FAR PSSO R Y — NER R B o

B R/ 9 KZZIMTEBE - SAE e A\ TESEUREAT 8 EEEVAREE -

22




= KERIMTEERRE - BRI SRR B L

Bz N\ TE SR AR — (AR 2 IM T EEE - DBUREFIIHTHIATE K5 %
SMTE - BT @EEL 7 E RS R IMT 2B ERAYEERE(x Bl ~ #fE MRy #) - T EAR/NE
BRI ~ ITEBECCREAERR) » L (E 5 —(EREAT AN ~ EB ST —
(ERHABAE) - BEERARERA A TEZE SRR EIMTE > M AT LIRS IR
FAIMTERINEEE T - E5RE A BT PSRRI 2 IMTERZE I NER R L A DA
TIEARCRMAET N — D ZIMTE2BEIEHITSE -

50 3k
Trappist 1-e x“*
e mmmm o MR S
K2-3d
4.0 ,
e Q FRAM
. e
Trappist 1-c K2-18 b
ym 3.0 K2-3c- &
+
+ GJ1132b
(Hd HD 189733 b | WASP-80D WASP-76 b
18] HAT-P-26 b WASP-39 b
2.0
SIHBEE | WASP-107 b | —
( iy . ? & ] < ( PP -
&( % ) @ 0 Q a
Wi 4 . v
1.0 !
55Cnce 1
HD 80606 b KELT-9 b Kepler-167 e
KELT-11 b
0.0 HD 97658b p 209458 b MASCARA-1 b
0 50 100 150 200 250 300 350 400
BitthIKAOEERE ( parsec )

9 XG2S TEE L HE - 7 LR TEFIZ A7 2N TENV = 52 ~ B Bk Al
(PR ~ KIG2IMTEAIAN ~ BB (1ESPKZE) ~ BLETLERIKEIEHIERE - EFIAK
K AFEETEH -

- ATESEIGSRBRIMTERZENE R

BAPEEOR N TR A RIARIR ISR e pin e AR AR A - 2B RS 20 M T B R ZERY
ATZERRIEN 7 Q0ATATHL - SRE R ZEE 7 FR i A TSR AR T —LERIMNY T 45
o DEPEUEER (GERAETRRARMAIZZIMTESEE) - KMTEER
AT SEANGE T B HRIEMERDEWHE R SR - 1A Ris g 8 RZEZINERIINE »
& T HRE e A T SRR R 2SN -

HAHHLEOR N TR BRI T 22 SRR £ SMT R RZZ NS E 5 i R &
SaHEEE - UM 2 ERERIVET 6 RiEH ¢

23



HD 209458 (ZKRE ) WASP-107b (VT E )

Gl 436 (#HIEEE) WASP-80b (RAEEEE)

10 N LEZHREE I 25N TEE - BT - (FEATTEH -

24



— JFRRRE
() BERFWE
HEAAPMIRV BRI AR B BEERTRIER i S HIESER AR E 22 > A
R BRI AR 2 - ARE 2 HIFEA—ZEVEN - §140 - KI5 ZIMTE H ikdh/ AR
EEREIE - T B &R E T BRI R AR A R - P g is ik
BRI RE TIEREESN - (ERAMIRS 8L Python F22UE S RES L 252 R
B TAE -
(D ETREHIRIE
HAPIEE A 24 (E B E R M S T RN BRI E D Ao sk s i E) -
Bian - el T2 EEHR BN ES - WPVE R ERE TR EEA RS E Y B AT AR
N T2 RE B gAY BAT - TR Python RGBS G HEEE - KN T
REZE ~ o5 ~ MERAERL (FERZEFHRN) FatEHHvEIE -
(=) Python
JEATATZ A Python FEZUHTHT T - RARIR(MT3EFR A Python ZRE pa BRERHY
BRAMEEES - WIMEBERA (FRS - RS BED TBs 7 —mmEE
{EAF BT SR A S R MR T AR TSV » Python B EE S000+{T E2MEMAVIAL
BRI T ERERFBEARL S - 107 - FrliRE SRS ERE - JFIE
Python 55 7K%Y 1000 {THYFES » ot 30%MITTHUZ AL -
— -~ AITEECEH GPT Builder
(—) ER%EEE
FIF R IR < B0 s I SLaB AR R 2 — IR IR T - LT
REHIFCIEAENRE - (HIEZA R R PkEK - N8 AHEN T HY GPT RIuE
FIHY ~ GPT HY3aEaE S A B RN ~ FefM LM B R P A R G E 3505
TEHY « 1y SRR A o tiA 1T AVZ R Ry GPT AIEA LLM AR s >
HRH SR SURIERIER D  #R3E Das (2024) - /INFY 2% 19 GPT sy dsg
/N 1% ZEHRE 5L -
(=) GPT Builder #1 GPT HY&-EE
GPT Builder & HIFH Ry P TEE 7 —ELRGEEAIIRE] « GIans/lskiE
LR I RHES 78 - AEE ARt AR TECEE B - AR GPT
RETE = (o P B BRI 2 ~ S INIEI A S - (it GPT BN KB SCREIRHY 2
25



H o HEUF AR SN R SR mEZ AR - BT GPT 2 FERZIEER
FPHER > Pl EREAGRERTENRESPERERE » S TESEES
ERAEE R - 4D - REGINGRHY GPT FIERZ R - (HANRF &4 — A LIE
it ~ ([EEAIFEERAVIEIE - Ny ERess &m0y [ZE IR Bing)f2 (HRIRF &Ry
ST o (S ASET PSS AR o HAT GPT Builder A1 GPT 22 AE A EHUE ~
PGS > FRAMSIr & B ke e G Rr A L T DA (I B e SR B B AR HURRCAS

=~ bIEESEER

(—) IR FERR

1. AT SRAY N T SR A RE S i B B K5 2/ MT BRI - 7 A2 B
BB SRR R 22 S NEUR 2 e PR AL © P — (Bt - PPt BT AE S itz N L&
LFTH R HEE VBB R B o AR AN T2 g B K 25 BE 77 & P A BB A
A BEZRAE R E 7 B I A — L BRI PRER - BT E S
BT AN ST AR S HIMIEREUE D - (BTN, LB 25 A 17 E (i ol 2
A A IE RS T A B 4g R -

2. ZEH B ST A resFE R X E (Tsai, Innes, Wogan, & Schwieterman, 2024)#5H -
K2-18b (FE/& 9 e VUfE S BB i RE A L afr A E - WEREIE ] DL
gt ChatGPT-40 THMIAIREZHTHY o BEAATEME IS 2 ERELY 3.5 HYGF
73 ABE(EFTH T S BRI B A A 4e MR R AV BB IE (A (Bl 65

3. 2024 7 5 H Nature HiT[&3R 1T A FOBE(E 9f/E A S5 Cne e EERY AT
(Hu, Bello-Arufe, & Zhang et al., 2024) - W5 & B R REH L E S B £l
RlE 2z — » ROCBER LG FRFHESIONG ZINEA R RENETE - &5
TiERE 55 Cne e » A v IBFHRIMTER AR IIDEA T AN CRHTEE RG>
1.1 - RAEERERE T - REAEFEE S » RESE 1725°C - FFIHEREE
EEEEN—ERRNE - HERBESBZEIR RS 2IMTEE B e R
BART » FARZECRIEE RS T o Fr UTHIt A RSB 5RE T110 =
HORIELLEDS AR A -

4. IR AR EE E ARV CEE " One Big And Friendly Gorilla Keeps Making
Little Tacos, Yummy! ; - ZFRfA# H SN -

5. TR T INEAERIG ZRIMTE FIVEES ) i ST ARIFEERIES - BHRkRK
XRIEAFTRE AR RIVE D) -

[

26


https://learnai.tw/bing-ai/

(RPN TE SR INVEZEIIRE

EEFFEE T AR AN TS RMARG S KBRS - R AR SRk
ZEREEmI T RENE o BEPRE A G EH REE R CGUEHE S fl B T T e
s B B ATESHER BRI TR
1. DI 5 ~ SRR A L S A AN S R o A U T R A BRI HE
2. FEHRIh R G o S R S A
3. (B RS S TR B E I A RES AR SR AT -
FRIZ DA ARG » /N LT LRI — (B RE 45 1R 2 d Ry N T AL - fian
1. EHENEAE > EHEA R =UHY AT RE D7 7R BRI -
2. MEERHAR I > R BRI AV REY) -
3. BT EEEAVRIGEL E (FIAEEARECAE - BE AN ERBIRAIGER ) -

g~ RIRTFEEEEE

() FHaxst
PeMat & E B R M e Ry E R E HES A\ TR L &R
ZHHHES - B HE AT EORES TSR ((TEARE) rERE ) - &
RGN TEENES - DUE L B A A4S SR R S8R - ARG A
DI B O EIFHEARY AR Google Y Gemini B¢ Anthropic #Y Claude HY builder 2K
TR E A EHY AT A H ARAHE 2R S 2B TS -
Bet% o BRI —EThaE © AL EAE N UM% - BfMal A AL
B EIEALRE Z M T R 22 SN AL e PR A A SR BIEE e o
HPIEEE RN T S S ERYEIEE DT TR IR S RIS T 2 B R Ry 5 S - 1AM
A RE TR IR A FINY SR AR A T BIEE » Hoh— (B2 Y TAIDE 55
EEFHAS - TAIDE (Trustworthy Al Dialogue Engine) HHEURFEHES) - HAYZAEFT iS58
RIPRAFESIEA - 2024 4 4 H » BIRFEEEL TAIDE-LX-TB » iE2 4S5 2E
{BHY 70 ESEAEA - BHEBIGT A REET) - IRTHEE ~ 5518 ~ FCE RS
EINRE o MRS A EEME (EEEE > 2024) -
O EBATERE TR
Ry T ARSI TR R E > MR R ] AR S —(E H e A T
RUAREE & R A MBI fE MR - 32 N TS AR R RSO T Ty, (W[E]
ERECE ZIMT R BEBEMTERD) Wit AR =M EAVRE EAIS Ry 2 s Y [0

27



85 o 15 ] DL P 5 2 ¥R 2 IMT B » fE51 > o n] DI A At A =]
YN TSI G R T B bR -

(=) ErEAEE

HAPIatE] N EGE SRS R SONEEE > AR E BRI RIS 2IMTERE E %
B> WAEEEE GRS FRG 2IMTERIRE S R ERHZ 0 &R -

AT ZEAEBESHUR SRRV ERL > NIEE R SR R A R e
MHEER - fEBIR T > FMTE A DI =1 S sy Bds - el BUIA
ELEIRATR © FAMTERATERAVERA BGREAREEE - ERTER BRI ST s
SRR (DT FE I I FHE ERPR R B R LA SeE Y B - A5 AR SRA:
R AT HIRIERELRE) -

WFTEEBEZ G T LURIE 25t RAE » B0 58— (8 BT A 2R E i Al
R R e S KRR & - WP S ERUR - R GBS EOIGRAL - RZE A
RESHHAGHY - ERHS AR —[HEEANZER - JFItEREE B E
A 5000 FEITEAYRZZSNER » F/MEETT 05

28



e - Sk

RIS SRS 2IMTEB LRI - AUHAYVE R R RN\ TR - &
A K% S MT R ZE S NETRE fE PR R S B AR AL - WFFE4E R E SRR A e AR R B
I T A AR A G HA T B R SRAH Y B TR - RIS 0 1 aC iR I = SRR LI - 38
i Z FIARYIRIR B RIS Z2IMTE LRV B S B M AT EERE -

M AT EERIA: B T & B A BRI AR K 29M T B R me@E R Ar Rz
HNBGEE - TR BRSO AR ERR E TR R RSN T ERZE SR BT
HAi#ER EAEVIERG 2IMTEREE S B EN AR - & GPT T I#ivEs - i r A
RSN ER ERIEHE -

Python EHATRESRRIEFT 2 A EIHT KPS 29MT 2RI 2B - SR IMAESmHER R B
BNETR NSRRI ARG A > B EEA T ESEAGEE A AR -

AWTFEE R T AESERR AN SRR B RIERA B L T > GPT By AN LB SRR R
ERETRERYETT » 28100 (et Fedie i PR AR E] « AN BRI TR A & 24 fe 52
ZHHE - AT RERE Al TR BtHYE SR E TEHE—HARIKEE - HFREIRAHERIVREEE
J& o DA B — R S5 HIRE

29



10.

11.

12.

13.

14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

2k~ S2EUREH

T 2024 £ 4 H 15 H). BRI EREL &5 5132 TAIDE-LX-7B T ! . iThome.
https://www.ithome.com.tw/news/162312.

BRFE ~ IR - HERED Q017) - HEEREES 02 |/ NER R RE T | RIMTEBEEHIE
BT -

BEOEMN (2007) « FEEREISE 62 B/ NERIEERE S © KI5 ZRIMTE HD 189733 b A1 HD 209458 b
JEE I & BT AT -

B (2014) o EEREIS 54 @b/ NERI RS S - SRR 0 RS EL -

ZAE -~ Sy 2023) - HEERES 63 fm/ NERVEREE Y | UREZEHF M39 ZEH] %
SMTELEEE -

BRRTT ~ SEEUC - FEER (2022) o HREEREEE 62 mH/NEREERE T - B BHRE -
Arnold, H. (2000). Planetary habitability and stellar activity. World Scientific.
https://www.researchgate.net/publication/330291406_Planetary habitability and_stellar activity

Altman, S., Murati, B., Sutskever, L. et al. (2023). GP7-4 Technical Report. OpenAl. Retrieved November 10,
2023, from https://arxiv.org/abs/2303.08774

Barnes, R. (2017). 7idal locking of habitable exoplanets. Celest. Mech. Dyn. Astron., 129 (4), 509-536.

Bell, T. J., Welbanks, L., Schlawin, E., et al. (2023). Methane throughout the atmosphere of the warm
exoplanet WASP-80b. Nature 623(7988), 709-712.

Bubeck, S., Chandrasekaran, V., Eldan, R., Gehrke, J., Horvitz, E., Kamar, E., --- Zhang, Y. (2023). Sparks of
Artificial General Intelligence: Early experiments with GPT-4. Microsoft Research.

Das, D. [@deedydas]. (2024, May 14). Not enough people are talking about the fact that OpenAl FINALLY
tokenizes different languages better [Tweet]. X. https://x.com/deedydas/status/1790211188955230463.
Hatakeyama-Sato, K., Yamane, N., Igarashi, et al. (2023). Prompt engineering of GPT-4 for chemical
research: what can/cannot be done? Science and Technology of Advanced Materials: Methods 3(1).

Hu, R., Bello-Arufe, A., & Zhang, M. et al. (2024). A secondary atmosphere on the rocky Exoplanet 55
Cancri e. Nature . https://doi.org/10.1038/s41586-024-07432-x

Kasting, J. (2010). How fo Find a Habitable Planet (Vol. 17). Princeton University Press.

McKay C. P. (2014). Requirements and limits for life in the context of exoplanets. Proc. Natl. Acad. Sci.
U.S.A., 111(35), 12628-12633.

Roy, P.-A., Benneke, B., Piaulet, C., -+ Lothringer, J. D. (2023). Water absorption in the transmission
spectrum of the water world candidate GJ 9827 d. The Astrophysical Journal. Letters, 954(2), L52.

Sagan, C., & Khare, B. N. (1979). Tholins: organic chemistry of interstellar grains and gas. Nature, 277(5692),
102-107.

Seager, S., & Deming, D.L. (2010). Exoplanet Atmospheres. Physical Processes. Princeton University Press.
Seidel, J. V., Nielsen, L. D., & Sarkar, S. (2023). Review of JWST opens a window on exoplanet skies.
Nature, 614(7949), 632-633.

Strutt, J. W. (1899). On the transmission of light through an atmosphere containing small particles in
suspension, and on the origin of the blue of the sky. Philosophical Magazine Series 1, 47, 375-384.

Tsai, S.-M., Lee, E. K. H., Powell, et al. (2023). Photochemically produced SOZ in the atmosphere of WASP-
39b. Nature, 617(7961), 483-487.

Tsai, S.-M., Innes, H., Wogan, N. F., & Schwieterman, E. W. (2024). Biogenic Sulfur Gases as Biosignatures
on Temperate Sub-Neptune Waterworlds. The Astrophysical Journal Letters, 966: L24 (11pp),
https://arxiv.org/abs/2403.14805

30



AT RS TR B G PR R 2 - B LR
RS S o M EFEFRE DG AT YA AT T E R DIRA

TAFE IR A e K A w A RS P A A

~=$e
i
%\
T
M
q

IMALR &% A1AE . ML A EERE - 78 BRR Y 4

T TR PR B R B | R A P E YR ¥
TR E Y ED]T APRE- LS Pl 23R (53

F) R ELE SR AL 3 76 o« by 228 4

TAEGBE R LB R 2 BB






X H R — M RBE B R R
GPT ALK EBRARMIKE
ANMTREMAEZARARBER ©




M )

iE] =

AR EZE %Eﬁkl‘%%%ﬁﬁaﬁ’]f”“% SANEENE - BR SRS - TEXRREBFINYIERXR
N BEMNDE - TENRERE  aENICETNZERE f NI = - TP 1E FHPythoniz
T\l = WE R B EE 0P 1R BN 88 511(5@-%9\17?5’];&?}’5 /, _GPT—4T765EEU?E—1E/\ =p
R - FREXFE MR 2w EE - BT Jﬁﬁﬂz‘UE’J’%ﬂn"h RN B A E R ZE IR AN E
EENRERNIIRESERE - &%  £aRMAANKERIMTZ2ER - HMHHIIRNEER
TESEERDNBALGEREEIRE Z REINSMEFIENE - WERFLAMEENE A -
HMEF—EERALESESRMRLGRIMTENREINENEEY - BB —EME =

R B E 3R

a Mﬂ
[]

-

it R

gakes A \/

400-700 nm /Cl)\%

B ) B e -1 ALEEHEE
. HIF<1/10 ¥R E

SN NEE 1N )
! oo o F.&% L EE AL S7 7‘3-\" % 1950 ]?] T %ED;EEQ;FA‘F/E{ EA
) 1 - o 5 )5)_’7:5}7 5 %&%{f John William Strutt, - T

s N | 1966 [ LLASE MR
=" — ZIBJ . oo
P REZELES #0590 B BT RS = RS HIESTEIN
1842-1919 :
KR . S.//makingscience.royalsociety.or. . SZC -'__ §D ==
%I_( ﬂ& %’J o thgpé'//naé0990//bhn-W/'//)/Z?/;-sz‘rjg‘ 7 1 9 9 7 iE E/_] N EE A 1 B=
; S,

5 S3F A5 H SIS
. %ﬂ%>1/10 %/EZ E EI:]-EQ + 4:/ _J_I TL;——
2016 °<° Google FIA %%

I|'

40 2oé%ark\
,

EE SR R

,<|I||

A/ /_ =
- D JEFM_/E_ /\\\?%JHQE—J‘ .Q. EI:]'EQ f E* -|:|— I == Eé_
T 4@ %Y s N : : -
FF - (EZE TS = jbﬁgqb/b\ _t Ze o fERIENEN N : W }r& g \ 22
FF - Wikimedia Commons, CC BY-SA4.0 . Gustav Mie | adYMo ENE AN ==
- ENFEHE BETE S - 3f 2018 0% gy }r/%
S gt 1869-1957 = R -
\ FE - httosyy/hal.science/hal-03002351 .
X OpenAl By GPT—3 oJ

ﬁfF/;J 70% E/]/L:\ E_

l 1
b e rRs . meumERREs

FHIEEE - _
AR T
B S R RS P E AR 220 LY rmme s

EREIAE ?%M( Tholins ) F1& 158 ( Iron OX|de) i 5 OpenAl 2X0E GPT-4

KK - https.//science.nasa.gov/resource/

N - i L~ e 2 i~

A ik
- = ; '~ \u S e -

—-.3;: . -:..\ e .

ingenuity-at-valinor-hills, =85 1934'1996
it = 7\ )2 %—J 7[5 ﬁ ﬁ’%‘E‘ 9{ g I:‘E ;K / “ ! “ E/] FF : https,/www.seti.org/carl-sagan 2 O 2 3 5FI:| Cu Sto m G PT
r

it 5% 48 & B 7 A

Afm#IMTEMEERVE R E | ﬁl%%i(l%%% TERIR S A

eu “va) EXOPLANET
~_/ ARCHIVE

% 5742 4237
BEITEXRRE SEZKMER

STV ABIR KSR
IMTERRE
S CRAPHIC RS~ AR E
ExwE ML FFREE
eHanlin -

I'/()/Y()l()

*4287

HARTEE

TRME S EQTENEE: E 2k
Habitable Zone - PN EMEE 5| I
Gallery ST e : S RREASEE RIS —E
S K2-3 ¢ 1is an + AR B A =
-’%4894 *3669 :{15 exoplanet with... LLH%FE/]KL%%H H&E
A EZTER — L EE RS Describe its sky

appearance based
On e o o

38 =T N %02 ZHEMBHEE

Describe and
score its

ll_a\

habitability
— (& P ES using ... ( o 3 S St . R
I \Uj N TR ER AN B K 1
# ot BIETEER : T —
= Organic hazes are able to form with planetary
“TE/_EE/SiEZEHk " temperature from 300-1500K ...
$%_$5f LS| DM ERES = If an atmosphere has sulfur dioxide (S02), that may
E,j_/—,_u . '_‘_':;F:GPT* UE"J =1 indicate the planet is volcanically ...
= = Ammonia (NH3) in an exoplanet's atmosphere can make
Daytime Sky clouds look white or yellow, and it ...
1. Star Characteristics: K2-3, the host star of K2-3 d,
orange/red color. Its angular diameter of 1.43 degre
ANy SIH 7/ =52\ 2= seen from Earth.
E 1ﬁ$”,ﬁi¥i@{§ E’\Jﬁil'\ﬁl- Ed 2. Atmospheric Composition and Scattering Effects s )

PN BN BN BN BN BN NN BN BN BN BN BN NN NN BN BN BN EEN EEN NN BN BN BN BN NN NN BN BN B B B e e e s wll
2Nt
>.
L1
| |
I:I
lllﬁ
Ta
A
&
F
IY;
2
>
]:
t=11]
2
it
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3. Visual Appearance:
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To assess the habitability of the exoplanet K2-3 d, let's follow tt
various factors such as atmospheric composition, temperature
habitable zone.

1. Atmospheric Composition: K2-3 d has an atmosphere
habitability, as water is crucial for life as we know it. Th
presence of clouds and precipitation on the planet.

2. Temperature: The planet has a calculated temperature
These temperatures are within the range where water c
which is essential for life.

3. Gravity: With a gravity 1.33 times that of Earth's, K2-3 (
stronger gravity, however, could also affect the physica

4. Orbit and Habitable Zone: K2-3 d orbits within the hab
optimistic habitable zone, which is conducive to mainte
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Based on the provided details and my knowledge, the color of WASP-80 b as observed from outer
Space canlie specifallyiassessedasilallons: 55Cnce 20t Tk AL ... the atmosphere is likely to contain silicate vapor ... 10
1. Atmospheric Composition and Chemical Reactions: AN %I:I _C E/_\ L B = e pOSSIny tinting the Sky with orange or red hues ...
* WASP-80 b's atmosphere contains Acetylene, Methane, Carbon Monoxide, Carbon Dioxide, F I I A — ? f . . . .
. | | . . 1M: — Al A GJ1132b B AR EK ... tholins ... could add a reddish-brown haze ... 9
Hydrogen, Water, Hydrogen Cyanide, Helium, Potassium, Sodium, and Ammonia.
* The presence of methane and water indicates possible cloud formations. Methane, in high %D EEE ;: E/J %:I EE ) o GJ 436 b \LH/_, V_E = th . ht . th k . h h 10
concentrations, can give a bluish or greenish tint to the planet, as seen in the case of Neptune E 70N /\ _I_ A aNd\s = ... Methane ... mlg glve €5s y d greenls Ue ...
and Uranus in our solar system. % = . . ..
* The presence of tholins, which are complex organic molecules, typically lends a reddish or HD 209458 b %“71(5 .exla’fended ,Eellum atmosphere and hlghhmetaILIICIty 8
brownish color to the atmosphere. On Saturn's moon Titan, tholins contribute to its orange mig t contribute to a more opaque an azy sky ...
appearance. " = . . . .
5. Starand Tacnperakure infience: [ HD 80606 b RS ... Potassium ... can impact a light purple tint ... 8
* The host star, WASP-80, is a red dwarf with a K7 spectral type, emitting light that is orange in 4 i ; X | h f . f |
color. This starlight could influence the coloration of the planet, especially in the upper N | Z/\ _ %D o gt *_U K2-3d ittl_il_n& ﬂ_", I ... water va por Can ead to the formation of clouds ... 6
atmosphere where scattering of the orange starlight occurs. %k 1Fﬂ % “‘a A ‘E %\- * =
* The high equilibrium temperature of 827 K could affect the chemical stability of atmospheric
compounds, potentially altering their contribution to the planet's overall color. v 1 A
3. Metallicity and Other Factors: N I:I IZIE
* The 4-5times solar metallicity of the planet suggests a rich presence of heavier elements in
the atmosphere. This could lead to a variety of colors depending on the specific compounds KF’Z‘%”‘/TE ? Eiﬁﬂ @,: I.*..T*“TI'S‘(—T— ( :K ’ Rﬁﬂy_:l:ﬂ”ﬁ ) ?E"Jﬁi%
formed.
* High metallicity often results in cloud formations and hazes, which can reflect and scatter light GJ1132b ﬁﬁ%&iﬁ’,ﬂ? ... could limit energy available fOI’ photosynthesis 6
in ways that add to the planet's color complexity.
4. Conclusion on Color: [ HAT-P-26 b M|t E .. lower surface gravity, affecting retention ... 7
* Considering these factors, WASP-80 b is likely to exhibit a complex coloration when viewed
from outer space. The dominant colors could be a mix of bluish-green due to methane, . o HD 189733 b ;\\KE 3 these components COU|d Contribute to a 4
reddish-brown due to tholins, and possibly some orange hues influenced by the star's light %D %E_ * ;:'IJ *U ‘tl EQ reenhouse effect
and the planet's metallicity. — E 700 > :|: /1] I:| g
* The specific shade would be a unique combination of these elements, potentially resulting in a NAPDPIEN o e
S ———— I_I_I% éEI =23 L < I:I EEI I K2-18 b WKIRBEE | ... water vapor and the possibility of oceans ... 9
' ABX 7ny LL] H
In summary, WASP-80 b's color from outer space is likely to be a complex, multicolored K2-3 ¢ f@%&iﬁﬂ? ... Close to the inner edge of the habitable zone ... 5
appearance combining shades of blue-green, reddish-brown, and orange, influenced by its
atmospheric composition, the light from its red dwarf star, and its high metallicity.
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1f s['distance’'] and s[ 'apparent magnitude’]:
s[ "absolute _magnitude’'] = \
s[ "apparent_magnitude'] - 5 * \
math.logl@(s[ 'distance']/10)
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1f s[ 'radius’]:
radius _pc = s['radius’'] * sun_radius_to pc
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