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Planetary-mass accretors in discs

e Small numbers still... WISPIT 2
e ...but growing!

e There are also some isolated accretors 0-)

V.

accreting
gas giant
planet

Benisty et al. (2021), Haffert et al. (2018)
van Capelleveen et al. (2025), Close et al. (2025b)
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Planetary-mass accretors in discs

e Small numbers still... WISPIT 2
e ...but growing!

e There are also some isolated accretors 0-)
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TWA27B a.k.a. 2M1207b

» First directly-imaged planetary-mass object

o Puzzling atmospheric properties

(TWA27A: 25 M)

sustem age: 10+2 Mur

. Mp~512M

lup

778 mas N

51 au at 65.4 pc ]
E

Chauvin et al. (2004)
VLT/NaCo
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TWA27B with JWST/NIRSpec

Luhman et al. (2023c¢)



TWAZ27B: Reanalysing Luhman et al.’s data
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TWAZ27B: Reanalysing Luhman et al.’s data
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e (Consistent line between overlapping gratings

* Find more lines than in original paper, also upper limits
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TWAZ27B: Reanalysing Luhman et al.’s data
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Flux (10418 erg/s/cmz/A')
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TWAZ27B: Reanalysing Luhman et al.’s data
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Marleau et al. (2024)



TWA27B: Reanalysmg Luhman et al’s data

e Formally, no clear detection..

* ... buthigher resolution and better llne modeling could help'
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line
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TWA27B: H and He |l lines
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TWA27B: Back in 2011...
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TWA27B: H and He | line fluxes
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TWA27B: H and He | line fluxes
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TWA27B: H and He | line fluxes
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Line luminosities:
consistent with shock model

Only Ha is much lower!
— Variability 2011-2023?

Line—emitting accretion rate:

dM/dt ~ 5X10° M_ /yr

|up
or (with stellar scalings) 50X less

Fiorellino et al. (2025)



TWA27B: H and He | line fluxes
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TWA27B: Intrinsic line width

Marleau et al. (2024)
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.8

Can deconvolve three clearly-detected lines
(He l: 4.30; Paa: 3.60; Pa B: 4.50)

Find: Intrinsic width = 67 = 9 km/s
~0.6v

free-fall



TWA27B: Intrinsic line width
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Can deconvolve three clearly-detected lines
(He l: 4.30; Paa: 3.60; Pa B: 4.50)

Find: Intrinsic width = 67 = 9 km/s
~0.6v

free-fall

— Lines: from shock and/or magnetospheric accretion
— TWAZ27/B is not an obscured high-mass object
Deeper analysis: find f ~ 0.01-0.4%

fill
— magnetospheric accretion Aoyama et al. (2024)



Line emission regions

Marleau et al. in prep.
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—1 80

Preshock velocity vy (km/s)

-30 -20 -10 O 10 20 &0
x (nas)

20 - Gabriel-Dominique Marleau



Line emission regions

Marleau et al. in prep.

Br a, shock excess at A = Ag
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Line emission regions ,
NETIS

Marleau et al. in prep.

Mid-infrared
ELT Imager and
Spectrograph

Preshock velocity vy (km/s)
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Marleau et al. in prep.
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Take-away points

o |\X/ST/NIRSpec extremely sensitive even to low accretion rates
e Medium-resolution line proﬁles: some constraints on emission mechanism

e \Variability might be an issue...
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Take-away points

o |WST/NIRSpec extremely sensitive even to low accretion rates
e Medium-resolution line profiles: some constraints on emission mechanism
e Variability might be an issue...
e Only ~ |% of mass flow shocks fast enough to emit lines
— One of the reasons for scarcity of known accretors?
o GRAVITY(+), MUSE, UVES, NIRSpec, METIS, etc.: study planetary-mass accretors
e The future is bright!
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Extra slides
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Orbital constraints

Inclination relatively well constrained!
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Predicting line flux from dM/dt

e Take synthetic forming planets

e Huge difference whether using
“planetary” L,_—L,,. relationship and

C line
angular-momentum conservation
(coloured points)
or “stellar” and none (grey)

log Line luminosity (Lg)

M 0- P | 1 .3 e .. £ .n")‘\"-\“:".".. .’: i
1 10
Mass (M,)
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Extinction in gaps...

Cugno et al. (2025)

1 Gap
component. This points to the presence of grains in the disk outer gap that are larger than in the X "
ISM. We find that the extinction in the gap at A ~ 4.0 pm is Ay, = 2.71”&; mag, while at Hoe ] 2075
(A = 0.656 pm), where most searches for accretion signatures take place, the extinction could be as v }.
high as A, = 421" mag (Ay =4.67]4). This suggests that even wide, deep gaps can significantly X “
obscure emission from protoplanets, even those following a hot-start evolutionary model. Our ex- 7 2050 .
tinction measurements help reconcile the discrepancy between ALMA-based predictions of planet-disk ) -

interactions and the non-detections from sensitive optical and near-infrared imaging campaigns.

[ Epoch 2005
Epoch 2024
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Mass reservoir at TWA27B? Upper limit...
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