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I. Circumstellar disc

❖ No reported kink => Not enough gas in large gap?

❖ Tentative localized 12CO emission 
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PDS 70 b
Point source or filtered extended signal?

PCA-SADI PCA-ASDI

II. Protoplanet(s) vs extended disc structures

STIM(i, j) =
μ(xi, j)
σ(xi, j) Pairet+2018

Christiaens+2019a
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Forward modeling
Synthetic spiral injections Fake companion injections

=> PCA-SADI recovers better azimuthally extended structures => PCA-ASDI recovers better point sources

Christiaens+2019a
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Maximum match-filter 
in the residual images

Combination of all 
residual images

Detection SNR map
Astrometry/Photometry

(Mugnier+2009; Cantalloube+2015)
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of frames with 
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III. Circumplanetary disc(s)

IR excess around PDS 70 b

=> ~10 MJup with CPD?

Christiaens+2019b

Planet only Planet+CPD
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sub-mm CPD(s)?

❖ Why is b shifted in sub-mm and IR?!
❖ Star not at centre of the disc?
❖ IR/H!  signals trace a jet from the protoplanet? (as protostars; Hartigan+11)
❖ Sub-mm clump traces tip of the spiral?

α

III. Circumplanetary disc(s)

Isella+2019
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Zhu+2018

PDS 70 b
5!  (Isella+2019)σ

H19C19

PDS 70 cH19

(Ward & Canup 2010)

=> ! < 0.01α

=> Most of the CPD mass has been accreted already (almost formed planets)? 
or CPD dust made mostly of small grains?

❖ ! ?α

(Isella+2019)

(Isella+2019)



What’s next?
❖ Search for Br !  in SINFONI data the same way as H !  in MUSE data (on-going)
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❖ Confirm mass accretion rate inferred with H !  (less extinction for Br ! )?
❖ Study variability (at different timescales)!

γ α
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IV. Future plans

❖ ELT/METIS (2025)
=> mid-IR spectrum (3–20µm)!

❖ Hydro-simulation (with 2 planets)

❖ VLT/ERIS (2020)
=> Better L’-band flux (3.8 µm) 
=> M-band fluxes (5 µm) 



Summary
❖ All clues suggest PDS 70 b and c are authentic accreting protoplanets
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❖ Direct imaging (easier in large gaps) complementary to gas kinematics detections 


