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JWST rí fingerprint kan náà tí a kò tíì identify lórí
Titan àti Pluto

JWST spectra fi real absorption feature hàn nítòsí 5.11 micrometers lórí surfaces Titan àti Pluto. Signal
náà hàn nínú independent instruments, behavior rẹ̀ bá surface feature mu dípò atmospheric haze, kò sì
match published laboratory spectra ti expected ices. Èyí jẹ́ unsolved identification problem, kì í ṣe evidence
fún exotic substance: likely answer jẹ́ ordinary frozen organic compound tí laboratory fingerprint rẹ̀ kò tíì
jẹ́ measured lábẹ́ conditions tó yẹ.
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Line kan tó ṣòfo nínú catalogue

Titan àti Pluto kì í ṣe ibi tó rọrùn láti “ka.” Titan fi thick orange haze bo ojú rẹ̀. Pluto ní atmosphere tó tinrin púpọ̀
síi, ṣùgbọ́n ó kéré, ó tutù, ó sì jìnnà gan-an. Kò sí ọkan nínú worlds méjèèjì tó ń jẹ́ kí iṣẹ́ rọrun fún wa.

JWST rí ọ̀nà kan láti wo kọjá, ó kéré tán díẹ̀. Ní ayíká five micrometers nínú infrared, haze Titan ṣí window tó
dín tó bẹ́ẹ̀ tí ojú light lè jáde. Nínú window yẹn, astronomers rí small absorption àbùdá nítòsí 5.11 micrometers.
Feature kan náà tún hàn lórí Pluto.

Èyí ni èsì gidi. Icy worlds méjì tó jìnnà, atmospheres wọn yàtọ̀ gan-an, ṣùgbọ́n small missing bit of light kan náà.

ẹ̀dà tó ń fa ẹni rọrùn láti kọ: mysterious substance lórí Titan àti Pluto. ẹ̀dà tó dára síi jẹ́ precise, ó sì fanimọ́ra síi.
Èyí jẹ́ measured spectral fingerprint tí carrier rẹ̀ kò tíì bá published yàrá ìdánwò spectra mu. Line kan wà nínú
dátà. Ṣùgbọ́n kò sí secure name nínú catalogue.

Iỳàtọ̀ yìí ṣe pàtàkì. Unidentified àbùdá kì í ṣe magic compound. Ó jẹ́ ìṣòro fún spectroscopists: wá ice, mixture,
grain ìwọ̀n, radiation history tàbí yàrá ìdánwò condition tó lè ṣe mark yìí.

Bí spectroscopy ṣe ń “ka” ice

Spectroscopy ń ṣiṣẹ́ nípa wíwo light lẹ́yìn tí matter ti ní àǹfààní láti yọ díẹ̀ kúrò nínú rẹ̀. Surface ń reflect
incoming light, ṣùgbọ́n molíkúlù àti solids ń absorb particular wavelengths da lori ìṣètò àti physical ipò
wọn. Nínú spectrum, wavelengths tó sọnù hàn gẹ́gẹ́ bí dips tàbí bands.
Nítorí náà spectrum dà bí fingerprint tí kò pé. Next step ni ìfiwéra: mú observed band, fi wé yàrá ìdánwò
spectra ti candidate ices tí a wọn ní relevant conditions. Tí candidate kan bá match position, width àti
companion bands, identification kan wà. Tí kò sí match, kò túmọ̀ sí monster kan wà lábẹ́ ice. Ó túmọ̀ sí
fingerprint gidi kan wà láìsí secure name.

[figure_pair pending]

Titan nínú false-colour infrared láti Cassini, àti Pluto nínú enhanced colour láti New Horizons. Wọ̀nyí jẹ́ context
images, kì í ṣe ẹ̀rí láti JWST ìwé ìwádìí: èsì náà gbára lé spectra, kì í ṣe àwọn views yìí.

Ohun tí àwọn olùkọ̀wé ṣe

Àwọn olùkọ̀wé lo JWST spectra ti Titan àti Pluto láti wo 4.9-5.4 micrometer region. Fún Titan, wọ́n loNIRSpec
observations láti November 2022 àtiMIRI observations láti July 2023. Fún Pluto, wọ́n lo MIRI observations láti
May 2023.

Titan ni target tó nira jù. Nitrogen-methane atmosphere àti organic haze rẹ̀ ń jẹ́ kí ojú spectroscopy nira. ẹgbẹ́ náà
yan spectra nítòsí disk center Titan, níbi tí ojú light yẹ kí ó contribute cleanly jù, wọ́n convert measurements sí
reflectance, wọ́n sì fi average NIRSpec spectrum wé radiative-transfer àwòṣe tó ní known gas àti haze opacity.

Lẹ́yìn náà wọ́n wo ohun tó kù. Smooth ojú spectrum pẹ̀lú known atmospheric absorption kò lè ṣàlàyé narrow
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àbùdá nítòsí 5.11 micrometers. Àwọn olùkọ̀wé fit leftover absorption náà pẹ̀lú Gaussian láti wọn position, depth
àti width rẹ̀.

Wọ́n tún ṣe sanity checks púpọ̀. Wọ́n fi Titan NIRSpec àti MIRI spectra wé ara wọn, wọ́n wá àbùdá náà lórí Pluto,
wọ́n check control body kan níbi tí kò yẹ kí ó hàn, wọ́n sì fi Titan disk center wé limb rẹ̀ láti béèrè bóyá band náà
wá láti ojú region tàbí haze.

Ohun tí wọ́n rí

Real absorption band kan hàn lórí Titan. Nínú JWST instruments méjèèjì, Titan ní absorption centered ní
ayíká 5.113 micrometers (1956 cm−1). Feature náà jẹ́ tó 5.8% deep nínú NIRSpec dátà àti 7.5% deep nínú
MIRI dátà. Nínú NIRSpec spectrum láti trailing side Titan, width rẹ̀ tó 0.024 micrometers.

Pluto ní similar àbùdá. Nínú MIRI spectrum Pluto, absorption kan hàn ní fẹrẹẹ wavelength kan náà. Ó shallow
síi, tó 4.5% deep, ó sì fẹrẹẹ mẹ́ta times broader ju Titan àbùdá lọ.

àmì náà likely wá láti ojú region. Lórí Titan, band náà jẹ́ tó idaji depth near limb ju disk center. Haze àbùdá
yẹ kí ó sábà lágbára síi sí limb, nítorí line of sight ń kọjá haze tó pọ̀ síi. Ẹ̀yí dín kù. Feature kan náà tún hàn lórí
Pluto, tí atmosphere rẹ̀ tinrin púpọ̀. Papọ̀, facts wọ̀nyí ń tọ́ka sí ground, tàbí thin condensate layer díẹ̀ lókè rẹ̀ —
kì í ṣe high haze.

A kò identify carrier náà. Àwọn olùkọ̀wé fi band wé published yàrá ìdánwò spectra ti ices tó relevant sí Titan
àti Pluto chemistry. Kò sí ọkan tó match dáadáa tó. Acetylene ni closest provisional candidate, ṣùgbọ́n ìṣòro kan
wà: tí acetylene bá jẹ́ responsible, band mìíràn tí a retí nítòsí 4.83 micrometers yẹ kí ó hàn, kò sì hàn. Candidates
mìíràn, pẹ̀lú propadiene, benzene mixtures àti ketene, ṣì ṣeé ṣe ṣùgbọ́n kò secure. HCN ni a òfin out.

Nítorí náà answer kì í ṣe “unknown substance discovered.” Ó jẹ́: observed àbùdá náà gidi, likely surface-related,
ṣùgbọ́n kò tíì match known yàrá ìdánwò spectrum lábẹ́ conditions tó yẹ.

Ohun tí èyí kò fi ẹ̀rí múlẹ̀

• Kò fi exotic tàbí previously impossible substance hàn. “Unidentified” túmọ̀ sí unmatched, kì í ṣe supernat-
ural.

• Kò tọ́ka sí biology. Kò sí nǹkan nínú àbùdá, setting tàbí interpretation òǹkọ̀wé tó ṣe atilẹyin leap yẹn.
• Kò fi ẹ̀rí múlẹ̀ pé Titan àti Pluto ní exact kan náà compound. Shared wavelength suggestive, ṣùgbọ́n yàtọ̀ width
lórí Pluto lè wá láti grain ìwọ̀n, mixing, irradiation tàbí physical ipò.

• Kò securely identify acetylene tàbí candidate mìíràn. Acetylene jẹ́ nearest provisional match, kì í ṣe answer.
• Kò túmọ̀ sí pé Dragonfly yóò settle èyí taara. Next Titan mission kò ní infrared ojú spectrometer tó lè rí band
yìí.
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Báwo ni ẹ̀rí ṣe lágbára tó?

Fún existence ti band, ẹ̀rí lágbára. Lórí Titan ó hàn nínú independent JWST instruments méjì, NIRSpec àti
MIRI. Ó absent lórí Ganymede ní wavelength kan náà, tó ń tako instrumental artifact. Pluto ní similar absorption
nínú MIRI spectrum tirẹ̀.

Fún surface-region origin, ẹ̀rí tún dára. Center-to-limb ìhùwàsí lórí Titan ni argument tó mọ́ jù: haze àbùdá yẹ kí
ó lágbára síi sí limb, ṣùgbọ́n band yìí weakens. Pluto atmosphere tó tinrin púpọ̀ tún ń push interpretation kan náà.
òǹkọ̀wé fi room sílẹ̀ fún thin condensate layer just above Titan ojú, ṣùgbọ́n èyí ṣì jẹ́ near-surface explanation, kì í
ṣe high-atmosphere ọ̀kan.

Fún chemical identification, ẹ̀rí deliberately weak nítorí òǹkọ̀wé pa a bẹ́ẹ̀. Wọ́n kò claim secure carrier. Wọ́n list
ṣeé gbà candidates, wọ́n sì ṣàlàyé ìdí tí ọkọọkan kò fi pé. Restraint yìí kì í ṣe flaw; ìwé ìwádìí náà ń ṣe iṣẹ́ rẹ̀.

Limits hàn gbangba. Short letter ni. MIRI dátà noisy ju NIRSpec dátà. Exact width ti àbùdá, pàápàá lórí Titan
leading side àti Pluto, nílò sí i dátà. Laboratory spectra ti candidate ices lábẹ́ relevant temperatures, mixtures àti
radiation histories kò pé. Bottleneck kì í ṣe telescope sensitivity nìkan. Ó tún jẹ́ library tí a fi ń fun ohun tí telescope
rí ní orúkọ.

Kí nìdí tí ó fi ṣe pàtàkì?

Outer Solar System kún fún cold organic chemistry, ṣùgbọ́n ojú rẹ̀ nira láti ka. Titan haze bo ọ̀pọ̀ view. Pluto jìnnà,
ó sì faint. Small, repeated absorption band nínú infrared window tó yẹ nítorí náà wúlò paápàá ṣáájú kí ó ní orúkọ.

Ó sọ ibi tí olùwádìí yẹ kí wọ́n wo. Feature ní 5.11 micrometers, tí a rí lórí Titan àti Pluto, tí ó sì likely tied to ojú
wọn, dín ìṣòro kù. Laboratory chemists lè ìdánwò candidate ices àti mixtures. Observers lè map bóyá band náà yí
kọjá Titan disk tàbí Pluto ojú. èsì náà di coordinate fún future iṣẹ́.

Ó tún fi hàn ìdí tí careful èdè fi ṣe pàtàkì. Public ẹ̀dà ti ìtàn yìí fẹrẹẹ kọ ara rẹ̀ gẹ́gẹ́ bí mystery. Scientific ẹ̀dà dára
síi: worlds méjì ní shared spectral clue, clue náà survive checks púpọ̀, ṣùgbọ́n dictionary náà kò ní entry rẹ̀.

Èyí kì í ṣe less wonder. Ó jẹ́ cleaner wonder. Telescope kan ti rí kan náà small absence of light lórí worlds méjì
tó jìnnà. Báyìí ẹnikan gbọdọ̀ kọ yàrá ìdánwò catalogue bí a ṣe ń pe orúkọ rẹ̀.

Àkótán kedere

JWST spectra ti Titan àti Pluto fi absorption àbùdá hàn nítòsí 5.11 micrometers. Lórí Titan, band náà hàn nínú
NIRSpec àti MIRI dátà, ó jẹ́ 5.8-7.5% deep, ó sì weakens sí limb, tó ń tọ́ka sí surface-region origin dípò high haze.
Pluto ní similar àbùdá ní wavelength kan náà, bó tilẹ̀ jẹ́ shallow àti broader. Band náà absent nínú control spectrum
Ganymede, kò sì match published yàrá ìdánwò spectrum ti expected ices tó fún secure identification. Acetylene
ni closest provisional candidate, ṣùgbọ́n expected companion band near 4.83 micrometers kò sí. èsì náà jẹ́ gidi,
likely surface-related spectral fingerprint tí carrier rẹ̀ unidentified — kì í ṣe ẹ̀rí fún exotic substance, biology tàbí
solved chemical detection.
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Àyẹ̀wò láìsí àṣejù

Ohun tí ìwé ìwádìí fi hàn: JWST detect gidi absorption band near 5.11 micrometers lórí Titan àti Pluto. ẹ̀rí
lágbára pé àbùdá kì í ṣe instrument artifact, ó sì dára pé origin rẹ̀ wà ní ojú tàbí near-surface.

Ohun tó ṣeé gbà ṣùgbọ́n unproven: Pé carrier jẹ́ ordinary frozen organic compound tó wà lórí worlds méjèèjì;
pé grain ìwọ̀n, mixing, irradiation tàbí physical ipò ṣàlàyé broader Pluto band; pé yàrá ìdánwò spectra tó yẹ yóò
identify rẹ̀ nikẹhin.

Ohun tí kò fi hàn: New exotic substance; biological àmì; secure identification ti acetylene tàbí compound mìíràn;
proof pé Titan àti Pluto ní exact kan náà ojú chemistry.

Main limitations: Short letter; noisy MIRI dátà; incomplete yàrá ìdánwò spectral catalogues; no taara identifica-
tion; sí i JWST mapping àti yàrá ìdánwò iṣẹ́ nílò.

Ìgbẹ́kẹ̀lé wo ni olùkà gbogboogbo yẹ kí ó ní? Gíga pé 5.11-micrometer àbùdá gidi. Dáadáa pé ó wá láti ojú
region. Kéré pé ẹnikẹ́ni mọ exact compound tó ṣe e. Stance tó yẹ: clue tí a wọn dáadáa, kì í ṣe mystery tí a ta bí
discovery.

Àwọn orísun

Bézard et al., arXiv:2606.13350 (accepted in Astronomy & Astrophysics)
https://arxiv.org/abs/2606.13350

5

https://arxiv.org/abs/2606.13350

	Line kan tó ṣòfo nínú catalogue
	Ohun tí àwọn olùkọ̀wé ṣe
	Ohun tí wọ́n rí
	Ohun tí èyí kò fi ẹ̀rí múlẹ̀
	Báwo ni ẹ̀rí ṣe lágbára tó?
	Kí nìdí tí ó fi ṣe pàtàkì?
	Àkótán kedere
	Àyẹ̀wò láìsí àṣejù

