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‘s 1_rgest moon

‘¢ Only moon with a dense atmosphere: N,
(98%) and CH, (2%) — largely anoxic (similar
to the early Earth) — formation of organic haze

e Stable surface liquids — hydrocarbon lakes

e Complex atmospheric chemistry

o Sunlight and energetic particles from

’“&. k Polycyclic Aromatlc .
Hydrocarbons [PAHS] .

Saturn’s magnetosphere trigger a cascade
e e
e — of reé@t‘rons — wide r range of organic
e _' compounds (Horst, 2017; Nixon, 2024;
S e thIQn et aI 2025) =
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At what point does organic
chemistry become prebiotic
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Earth — transition happened when
photochemically generated organics
mixed into the primitive water ocean

Titan — transient liquid water from
Impact melts or cryovolcanic flows

may play the same astrobiological role
(Neish et al.,, 2010, 2018)




At what point does organic
chemistry become prebiotic

T

Laboratory experiments — Titan haze
analogues can produce biological
molecules, including amino acids, when
mixed with liquid water (Neish et al,
2008-2010; Ramirez et al., 2010; Poch

chemistry?
— T RS S et al,, 2012; Cleaves et al., 2014)
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Methodology ) -

 Observations

“Using ESPRESSO observations
of Titan from December 2024
— determine whethef'these &

radicals leave any detectable

imprint in the visible

O

. Spectral featur”e_'

The method successful
“recovers Titan's domi
absorbers, particularly C
and shows clusteringief
Titan-origin features in th
expected wavelength regions
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However, CH, C, and CN s
remain undetected =~ Tl
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Results

' Observations ' _ Spectral feature;

' Using ESPRESSO observétiohs fe ' . The method succ%?_iful
of Titan fromm December 2024 = | = recovers Titan's domi
— determine whethefthe’se | absorbers, particularly C
radicals leave any detectable | and shows cluste f
imprint in the visible _' | Titan-origin features in the./ phdn
i ' | expected wavelength regions " Challenges of searching for
spectral signatures in the
visible

- abundances T
— likely due to their short™ = -~
lifetimes et
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Infrared
wavelengths
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To truly probe Tltans photochemlstry =5 mfrared
where most atmospherlc specres of mterest produce
deeper more easﬂy detected absorptmn features
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Apply S|m|Iar techmques to a new mfr-ared dataset ;
from VLT CRIRES+ =, mvestlgate the pathways that : :
Iead from S|mp|e molecules to complex organlc ‘
structures SSEthia e
i MEFT-Student WoTkehes & = eea ot o F o :
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