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Planetary-mass accretors in discs
● Small numbers still…

● … but growing!

● There are also some (semi-)isolated accretors
Li et al. (2025)

Marleau et al. (2024)
Viswanath et al. (2024, 2026)

Demars et al. (2026)

Almendros-Abad et al. (2025)Vila et al. (2025)

Benisty et al. (2021), Haffert et al. (2018)
van Capelleveen et al. (2025), Close et al. (2025b)

Lawlor et al. (2026)

Second planet
… accreting?

There is actually a 
second accretor!
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Coming soon…

 Danke, Silvia!
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Coming soon…
● The ELT: Extremely Large Telescope

● First light: 2029–2030

● METIS: first-generation, R ~ 10⁵

● Study accreting planets! Main: Brackett alpha

Marleau et al. (2025)

Lyman      ↑    Paschen    ↑      Pfund      ↑
            Balmer             Brackett      Humphries

nf = 2
nf = 1 nf = 3

nf = 4

nf = 5

nf = 6
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Our goals and methods
● Predict spectral shape of emission lines

● Focus on gap-opening planets in discs

Kley, D’Angelo & Henning (2001)
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Our goals and methods
● Predict spectral shape of emission lines

● Focus on gap-opening planets in discs

● Calculate emission from CPD surface
and planet surface

● Use a semianalytical approach

● Limiting case: no magnetospheric accretion

Thanathibodee et al. (2019)
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Our goals and methods
● Predict spectral shape of emission lines

● Focus on gap-opening planets in discs

● Calculate emission from CPD surface
and planet surface

● Use a semianalytical approach

● Limiting case: no magnetospheric accretion

Marleau et al. (2023)

Zoom
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Line-emitting regions

Marleau et al. (2025)
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Line-emitting regions

Marleau et al. (2025)
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Spatially-integrated line profile
● Narrow line: FWHM ~ 30 km/s

● … much less than free-fall velocity

● Shift of +2 km/s ← postshock emission

● Slight asymmetry only in wings

● Gaussian core, broader wings

Marleau et al. (2025)



24 · Gabriel-Dominique Marleau

Photosphere: “noise”
Line peak similar to continuum

● Good! Could have been much weaker

● This is for fiducial parameters;
could be a bit more favourable

Marleau et al. (2025)
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Photosphere: “noise”
Line peak similar to continuum

● Good! Could have been much weaker

● This is for fiducial parameters;
could be a bit more favourable

Rotational broadening:
smooths only the photosphere!
→ helps

Marleau et al. (2025)
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Simulated spectrum with noise

Marleau et al. (2025)
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Simulated spectrum with noise

Gaussian
core

Marleau et al. (2025)
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Other lines accessible to METIS
Other hydrogen lines:

Not very detectable (but worth a try)

Marleau et al. (2025)
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Line shape: insensitive to parameters~

Marleau et al. (2025)

● Shape: very 
insensitive to 
parameters

● Complex shape: 
magnetospheric 
accretion only!



30 · Gabriel-Dominique Marleau

Stellar contribution? No

Marleau et al. (2025)
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Marleau et al. (2025)
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● Peak line flux (colour) depends
more on accretion rate than mass

● Contours: time for 3σ detection

● PDS 70 bc, WISPIT 2 b: similar

Detectability as f(M, Ṁ )

Marleau et al. (2025)
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● Peak line flux (colour) depends
more on accretion rate than mass

● Contours: time for 3σ detection

● PDS 70 bc, WISPIT 2 b: similar

● Dashed line: Fphot = Fshock

Detectability as f(M, Ṁ )

Marleau et al. (2025)
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● Shock at planet (dominates) + CPD surface  integrate spatially to get line shape→

● Shock emission can produce only smooth, narrow, Gaussian-core lines
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Summary
● Calculated line emission from shock at super Jupiters observable with METIS

● Shock at planet (dominates) + CPD surface  integrate spatially to get line shape→

● Shock emission can produce only smooth, narrow, Gaussian-core lines

● Planetary spin smooths photosphere  shock line stands out→

● PDS 70 b detectable at peak S/N ~ 14 per bin in 4 h (!)

● Other targets: WISPIT 2, Gaia DR4 discoveries…

Danke für eure

Aufmerksamkeit!
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Extra slides
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Fiducial parameters
Nominal case: PDS 70 b, ~WISPIT 2 b

Marleau et al. (2025)
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Shock model: Line widths

Marleau et al. (2025)
but directly based on models of

Aoyama et al. (2018)



41 · Gabriel-Dominique Marleau

Shock model: Line widths

Marleau et al. (2025)
but directly based on models of

Aoyama et al. (2018)
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Shock model: Wings

Marleau et al. (2025)
but directly based on models of

Aoyama et al. (2018)
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Telescope+detector sensitivity

Marleau et al. (2025)
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Photospheric contribution

Marleau et al. (2025)


