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I1. Circumplanetary disc(s)

Constraints on the CPD
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+ Mass?
+ Mass of CPDp ~ 1.8 — 3.2 X 10_3M69 (Isella+2019)
+ Mass of CPDc ~ 2.0 — 4.2 X 107 M (Isella+2019)
» Min Mass of CPDjyp ~ 6.5 X 10_2M® (Ward & Canup 2010)

=> Most of the CPD mass has been accreted already (almost formed planets)?
or CPD dust made mostly of small grains?
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+ Confirm mass accretion rate inferred with Ha (less extinction for Bry)?
# Study variability (at different timescales)!
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IV. Future plans

What’s next?

« Search for Bry in SINFONI data the same way as Ha in MUSE data (on-going)
+ Confirm mass accretion rate inferred with Ha (less extinction for Bry)?
# Study variability (at different timescales)!

* Hydro-simulation (with 2 planets)

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

+ ELT/METIS (2025)
=>mid-IR spectrum (3-20um)!
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# All clues suggest PDS 70 b and c are authentic accreting protoplanets

PDS70b PDS 70 c
Christiaens+2019b Miiller+2018 Haffert+2019
a~20.9 AU * a~222 AU * a~34.5 AU
© e~0-0.2
Tet~1500-1600 K “  Te~1000-1600 K
log(g)~4.0 = log(g)~2.7-4.0
Rp~1.6 Ry *  Rp~1.4-3.7 Ry ?
Av~6-9 mag “  Avy=0 mag
Mp~9.9 Mj “ Mp~2-17 My
CPDy CPD,
Christiaens+2019b Haffert+2019 Haffert+2019
M, ~1073-1078 My yr! + My~1073-10-81 Mj yr1 + M ~1076-10-84 My yr1
Isella+2019 Isella+2019
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Summary

# All clues suggest PDS 70 b and c are authentic accreting protoplanets

Christiaens+2019b

PDS 70 b

Miiller+2018

(" a~209 AU

a~22.2 AU )

Tert~1500-1600 K
log(g)~4.0
Rp~1.6 Rj
Av~6-9 mag
Mb~9.9 M]

Christiaens+2019b

CPDy

M, ~1073-1078 My yr!

MCPDb ~1.8—-32x% 10_3M€B ?

Isella+2019

e~0-0.2

PDS 70 c

Haffert+2019
+ (a~345AU )

000-1600 K
7-4.0
Ry~1.4-3.7 R; ?
‘;‘/I": Close to 2:1 resonance
b . .
=> (Grand-Tack like scenario?
CPD.

Haffert+2019 Haffert+2019

M, ~1073-10-81 M yr-!

M ~10-76-1084 M yr-1

Isella+2019
MCPDC ~20—-42x% 10_3M@

« Direct imaging (easier in large gaps) complementary to gas kinematics detections



