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JWST ri fingerprint kan naa ti a ko tii identify 16ri
Titan ati Pluto

JWST spectra fi real absorption feature han nitosi 5.11 micrometers lori surfaces Titan ati Pluto. Signal
nda han ninii independent instruments, behavior ré bd surface feature mu dipo atmospheric haze, ko si
match published laboratory spectra ti expected ices. Eyi jé unsolved identification problem, ki i se evidence
fiin exotic substance: likely answer jé ordinary frozen organic compound ti laboratory fingerprint ré ko tii
Jjé measured ldbé conditions to ye.
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Line kan t6 sofo ninu catalogue

Titan ati Pluto ki 1 se ibi t6 rorun 14ti “ka.” Titan fi thick orange haze bo 0ji r¢. Pluto ni atmosphere t6 tinrin papo

sii, sugbdn 6 kéré, 6 tutu, 6 si jinna gan-an. Ko si okan nind worlds méjee;ji té i jé ki isé rorun fin wa.
JWST ri ona kan lati wo kojd, 6 kéré tan di¢. Ni ayika five micrometers nind infrared, haze Titan si window té
din t6 bée ti oju light le jade. Nind window yen, astronomers ri small absorption abuda nitosi 5.11 micrometers.

Feature kan naa ttn han 1611 Pluto.
Eyi ni &si gidi. Icy worlds méji t6 jinna, atmospheres won yatd gan-an, siigh6n small missing bit of light kan n4a.

¢da té i fa eni rorun lati ko: mysterious substance 16ri Titan ati Pluto. ¢da té déra sii jé precise, 6 si fanimoéra sii.
Eyi jé measured spectral fingerprint ti carrier r¢ ko tii bd published yard iddnwo spectra mu. Line kan wa nind

data. Stugbon ko si secure name nind catalogue.

Iyato yii se pataki. Unidentified abuda ki i se magic compound. O jé isoro fln spectroscopists: wa ice, mixture,

grain iwon, radiation history tabi yard idinwo condition t6 Ie se mark yii.

Bi spectroscopy se n “ka" ice

Spectroscopy 1 sisé nipa wiwo light 1éyin ti matter ti ni anfaani 14ti yo di¢ kiro nind r¢. Surface 1i reflect
incoming light, sugbén molikdlu ati solids i1 absorb particular wavelengths da lori iseto ati physical ipod
won. Ninud spectrum, wavelengths t6 sontt han gégé bi dips tabi bands.

Nitori nda spectrum da bi fingerprint ti ko pé. Next step ni ifiwéra: mu observed band, fi wé yard idanwo
spectra ti candidate ices ti a won ni relevant conditions. Ti candidate kan bd match position, width ati
companion bands, identification kan wa. Ti ko si match, ko timo si monster kan wa labé¢ ice. O tamd si

fingerprint gidi kan wa ldisi secure name.

[figure_pair pending]

Titan ninu false-colour infrared Iati Cassini, ati Pluto nini enhanced colour lati New Horizons. Wonyi jé context
images, ki i se eri lati JWST iwé iwadii: esi naa gbara lé spectra, ki i se awon views vyii.

Ohun ti awon olukowé se

Awon oliikowé lo JWST spectra ti Titan ati Pluto liti wo 4.9-5.4 micrometer region. Fiin Titan, wén lo NIRSpec
observations lati November 2022 ati MIRI observations 1ati July 2023. Fin Pluto, won lo MIRI observations lati
May 2023.

Titan ni target t6 nira ju. Nitrogen-methane atmosphere ati organic haze r¢ 1 jé ki oji spectroscopy nira. egbé nda
yan spectra nitosi disk center Titan, nibi ti ojd light ye ki 6 contribute cleanly ju, wén convert measurements si
reflectance, wén si fi average NIRSpec spectrum wé radiative-transfer awose t6 ni known gas ati haze opacity.

L¢yin nda won wo ohun t6 k. Smooth 0ji spectrum peld known atmospheric absorption ko 1¢ salayé narrow
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abud4 nitdsi 5.11 micrometers. Awon olukowé fit leftover absorption nda peld Gaussian 1ati won position, depth
ati width re.

Wén tin se sanity checks ptipd. Won fi Titan NIRSpec ati MIRI spectra wé ara won, won wd abudd nda 16ri Pluto,
woén check control body kan nibi ti ko ye ki 6 han, won si fi Titan disk center wé limb r¢ lati béere boya band naa
wa l4ti oja region tabi haze.

Ohun ti won ri

Real absorption band kan han léri Titan. Nind JWST instruments méjeeji, Titan ni absorption centered ni
ayikd 5.113 micrometers (1956 cm™!). Feature naa jé t6 5.8% deep ninti NIRSpec dita ati 7.5% deep nind
MIRI déta. Nind NIRSpec spectrum léti trailing side Titan, width r¢ t6 0.024 micrometers.

Pluto ni similar abuid4. Nini MIRI spectrum Pluto, absorption kan han ni feree wavelength kan n4a. O shallow
sii, t6 4.5% deep, 6 si ferce méta times broader ju Titan abuda lo.

ami naa likely wa lati oji region. Lori Titan, band naa jé t6 idaji depth near limb ju disk center. Haze abuda
ye ki 6 saba lagbdra sii si limb, nitori line of sight 1i koja haze t6 p sii. Eyi din k1. Feature kan naa tin han 16ri
Pluto, ti atmosphere r¢ tinrin pip9. Papo, facts wonyi i toka si ground, tabi thin condensate layer di¢ loke re¢ —
ki 1 se high haze.

A ko identify carrier naa. Awon olukowé fi band wé published yara idanwo spectra ti ices t6 relevant si Titan
ati Pluto chemistry. Ko si okan t6 match ddadda t6. Acetylene ni closest provisional candidate, sugbdn isoro kan
wa: ti acetylene b4 jé responsible, band miiran ti a reti nitosi 4.83 micrometers ye ki 6 han, ko si han. Candidates
miiran, p¢li propadiene, benzene mixtures ati ketene, si seé se sugbdn ko secure. HCN ni a ofin out.

Nitori nda answer ki 1 se “unknown substance discovered.” O jé: observed abuda nda gidi, likely surface-related,

stugbon ko tii match known yard iddnwo spectrum 1abé conditions t6 ye.

Ohun ti eyi ko fi eri mule

Ko fi exotic tabi previously impossible substance han. “Unidentified” tdm¢ si unmatched, ki i se supernat-
ural.

Ko tdka si biology. Ko si nnkan ninti abudd, setting tabi interpretation onkoweé t6 se atileyin leap yen.

Ko fi eri mule pé Titan ati Pluto ni exact kan nda compound. Shared wavelength suggestive, sugb¢n yatd width
16ri Pluto I¢ wa lati grain iwon, mixing, irradiation tabi physical ipo.

Ko securely identify acetylene tabi candidate miiran. Acetylene j¢ nearest provisional match, ki 1 se answer.
Ko timo si pé Dragonfly y6o settle eyi taara. Next Titan mission ko ni infrared oju spectrometer t6 e ri band

yii.
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Bawo ni eri se lagbara t6?

Fun existence ti band, ¢ri lagbara. Lori Titan 6 han nint independent JWST instruments méji, NIRSpec ati
MIRI. O absent 16ri Ganymede ni wavelength kan naa, t6 1i tako instrumental artifact. Pluto ni similar absorption
nind MIRI spectrum tire.

Fun surface-region origin, ¢ri tin ddra. Center-to-limb ihuwasi 16ri Titan ni argument t6 mé ju: haze abud4 ye ki
6 lagbdra sii si limb, sugbdn band yii weakens. Pluto atmosphere t6 tinrin pip0 tin i push interpretation kan naa.
onkowé fi room sil¢ fin thin condensate layer just above Titan ojd, sugbdn eyi si jé near-surface explanation, ki i

se high-atmosphere Okan.

Fin chemical identification, ¢ri deliberately weak nitori onkowé pa a bée. Won ko claim secure carrier. Won list
seé gba candidates, won si salayé 1di ti okookan ko fi pé. Restraint yii ki 1 se flaw; iwé iwddii nda 11 se isé re.

Limits han gbangba. Short letter ni. MIRI data noisy ju NIRSpec data. Exact width ti abudd, padpaa 16ri Titan
leading side ati Pluto, nilo si i ddta. Laboratory spectra ti candidate ices labé relevant temperatures, mixtures ati
radiation histories ko pé. Bottleneck ki i se telescope sensitivity nikan. O tdn jé library ti a fi i fun ohun ti telescope
ri ni ordko.

Ki nidi ti 6 1 se pataki?

Outer Solar System kin ftin cold organic chemistry, suigbdn 0ju r¢ nira lati ka. Titan haze bo opo view. Pluto jinna,
6 si faint. Small, repeated absorption band ninu infrared window t6 ye nitori nda wilo padpad sddja ki 6 ni ortko.

O so ibi ti oluwadii ye ki wén wo. Feature ni 5.11 micrometers, ti a ri 16ri Titan ati Pluto, ti 6 si likely tied to oju
won, din 1soro kii. Laboratory chemists 1¢ iddnwo candidate ices ati mixtures. Observers 1¢ map bdyd band nda yi
koja Titan disk tabi Pluto oju. &si nda di coordinate fin future isé.

O tdn fi han idi ti careful 2d2 fi se pataki. Public ¢da ti itan yii feree ko ara r¢ gégé bi mystery. Scientific ¢da dara

sii: worlds méji ni shared spectral clue, clue nda survive checks ptpo, sigbén dictionary nda ko ni entry re.

Eyi ki i se less wonder. O jé cleaner wonder. Telescope kan ti ri kan nda small absence of light 16ri worlds méji

s

té jinna. Bayii enikan gbodo ko yard idanwo catalogue bi a se i pe oruko re.

Akotan kedere

JWST spectra ti Titan ati Pluto fi absorption abudd han nitosi 5.11 micrometers. Lori Titan, band nda han nind
NIRSpec ati MIRI déta, 6 jé 5.8-7.5% deep, 6 si weakens si limb, t6 1 toka si surface-region origin dipo high haze.
Pluto ni similar abuda ni wavelength kan naa, bé til¢ jé shallow ati broader. Band nda absent ninti control spectrum
Ganymede, ko si match published yard iddnwo spectrum ti expected ices t6 fiin secure identification. Acetylene
ni closest provisional candidate, sigbon expected companion band near 4.83 micrometers ko si. ¢si nda jé gidi,
likely surface-related spectral fingerprint ti carrier r¢ unidentified — ki 1 se ¢ri fiin exotic substance, biology tabi
solved chemical detection.
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Ayewo laisi aseju

Ohun ti iwé iwadii fi han: JWST detect gidi absorption band near 5.11 micrometers 16ri Titan ati Pluto. eri
lagbdra pé abud4 ki 1 se instrument artifact, ¢ si ddra pé origin r¢ wa ni oju tabi near-surface.

Ohun t6 seé gba sughdn unproven: P¢ carrier jé ordinary frozen organic compound t6 wa 16ri worlds méjeeji;
pé grain iwdn, mixing, irradiation tabi physical ipo salayé broader Pluto band; pé yard idinwo spectra té ye y6o

identify r¢ nikehin.

Ohun ti ko fi han: New exotic substance; biological ami; secure identification ti acetylene tabi compound miiran;

proof pé Titan ati Pluto ni exact kan nda oji chemistry.
Main limitations: Short letter; noisy MIRI data; incomplete yard idanwo spectral catalogues; no taara identifica-
tion; si i JWST mapping ati yard idanwo isé nilo.

Igbékelé wo ni olika gbogboogbo ye ki 6 ni? Giga pé 5.11-micrometer abudé gidi. Ddadda pé 6 wa lati oju
region. Kéré pé enikéni mo exact compound té se e. Stance t6 ye: clue ti a won ddadda, ki 1 se mystery ti a ta bi
discovery.
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