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PSF panel discovery areas 

• How do stars form? 

• How do circumstellar disks evolve and 

form planetary systems? 

• How diverse are planetary systems? 

• Do habitable worlds exist around other 

stars, and can we identify signs of life? 

• special discovery area: Identification and 

characterization of nearby habitable 

exoplanets 
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• How do stars form? with disks… 

Gemini 3.8 mm  

5000 AU 
300 AU 

Protostar: 3.6mm 

scattered light (Spitzer) 

dusty infalling envelope obscured disk midplane  

Tobin+10 
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 ALMA! 

Ohashi+14 

• disk formation 

• protostar masses ⇒ 

evolutionary stages, 

accretion rates 
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ALMA! HL Tau: planets forming even during infall to disk? 
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Theoretical interlude: how do proplanetary disks accrete? 

• How do circumstellar disks evolve and 

form planetary systems? 

magnetorotational instability (MRI) 

drives turbulence… but without 

ambipolar diffusion 

magnetic disk wind drives 

transport with ambipolar 

diffusion… 

dead zone laminar 

Bai, Stone, Gressel, Turner 
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Hall effect 

B • W > 0; 

laminar 

stress, no 

turbulence 

B • W < 0; 

bursts of 

turbulence 

Simon+ 15 



Simon+ 15 10 

Prediction:  need more theory + observational tests 
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Debris disks 

and 

planets… 

“proto”planetary disks 
Kalas+15 ESO/AM Lagrange 
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Garufi+13; Ks VLT/NACO  Perez+ 14; ALMA 0.43mm dust  

observations 

model with 

dust drift + 

vortex 

Bae, Zhu, LH submitted 

Concentration of solids in “proto”planetary disks 



Sallum + 15; NRM at LBT and Ha AO at Magellan of LkCa 15 
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• How do stars/disks form? 

• How do disks evolve and form planets? 

Progress: 

• 8m coronography/scattered light of disks 

(and planets) 

• ALMA (some JVLA, NOEMA coming) 

• Numerical simulations with non-ideal MHD 

Needed: 

• GSMT (stellar IMF; disk structure/followup ALMA 

results on planet formation) 

• Support for computing power to interpret 

ALMA/8m results 
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Thalmann et al. 2010, Subaru 

coronagraphic H band 
Andrews et al. 2011 SMA 

Kraus & Ireland 2011 

non-redundant 

aperture masking, 

NIRC AO on Keck II 
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Sallum + 15; NRM at LBT + Magellan AO Ha 
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