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The sample
Sources: TMC1A, TMC1, TMR1, L1536IRS

Distance: 140 pc;  Disk Radii: 80-100 AU

Envelope Masses: 0.1 Mo

Disk Masses: 0.004-0.075 Mo

z

Identify and characterize rotationally supported 
disks near the end of the embedded stage of star 
formation (Class I).

Disks are important for star and planet 
formation, but how and when they form during 
the early stages of star formation is heavily 
debated.

Spatially and spectrally resolved observations with 
IRAM PdBI to measure the size of embedded 
Keplerian disks with 13CO and C18O lines.

13CO velocity profle toward TMC1A that is best ftted with a 
rotating structure (υ   r -0.5).  Inset: C18O moment 1 map within 
the inner 5” showing the blue and red-shifed rotating disk.   
Rotation dominates the inner 100 AU radius, while infalling 
structures dominate >100 AU scales4.

Observed disks1,2,5,6,7 
toward Class 0 (red 
diamonds) and Class I 
(blue circles) are 
compared to semi-
analytical models8.   A 
model with a rotation rate 
of 10-14 Hz and an outer 
envelope between 7000 
and 10000 AU best 
describes the observed 
disk sizes.  Te size of the 
Keplerian disk increases 
rapidly at the end of the 
main accretion phase.

Rotationally supported structures extend      
up to 100 AU, while infall motions dominate 
at scales > 100 AU.

Te sizes of embedded disks derived from the 
continuum do not always correspond to the 
sizes of the rotationally supported disk.

Keplerian disks grow rapidly near the end of 
the accretion phase when the stellar mass 
dominates the system mass.
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II. Dust vs. Gas Disks

1.36 mm continuum visibilities toward TMC1A.  Dust 
disk sizes are derived in the visibilities extending up to 
130 AU for TMC1A and 350 AU for L1536, which are 
larger than the size of the rotationally supported disks.  
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