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Introduction: The mass of solids in protoplanetary 

disks is a primary factor influencing the efficiency of 

planet formation and the properties of the resulting 

planetary systems. As members of the Earths in Other 

Solar Systems (EOS) team, we are studying the distri-

bution of protoplanetary disk masses as a function of 

stellar mass, age, and environment. We will present the 

results from two projects in this area. 

Radiative Transfer Models of Disks in Taurus: 

The dust mass of a protoplanetary disk is commonly 

calculated from its brightness in the (sub-)mm where 

thermal emission from the dust is assumed to be opti-

cally thin [1]. However, this procedure requires specif-

ic values for the dust temperature and opacity to be 

chosen. By examining the full spectral energy distribu-

tion (SED) of a disk, the dust temperature and opacity 

can also be constrained, providing a more accurate 

measure of the disk mass. The Taurus region hosts 

many protoplanetary disks with well-sampled SEDs. 

We used a Markov Chain Monte Carlo (MCMC) fitting 

technique (implemented with the emcee software [2]) 

to fit a large sample of Taurus class II disk SEDs with 

models generated using the radiative transfer software 

Radmc-3d [3]. In doing so, the dust temperature, opaci-

ty, optical depth, and total mass are computed in a self-

consistent manner. Additionally, the uncertainty on the 

disk mass is robustly determined because we allowed 

many disk parameters to vary during the fitting, includ-

ing: the disk size, inner edge location, scale height, 

flaring parameter, inclination, maximum grain size, and 

grain size distribution. In Figure 1 we show the results 

of our SED fitting procedure for two disks. We will 

discuss the implications of our calculated disk masses 

for the prospect of planet formation in these systems. 

We will also present the disk mass vs. stellar mass rela-

tion found from our analysis and compare it with pre-

vious investigations of this relation for Taurus [4] and 

other star-forming regions [5][6][7]. 

ALMA Observations of Disks in the Orion Neb-

ula Cluster: While the Taurus region is relatively 

nearby and the disks there are amenable to detailed 

study, most stars and planets in the Galaxy form in rich 

cluster environments [8]. The Orion Nebula Cluster 

(ONC) provides one of the nearest examples of such an 

environment. We obtained an ALMA mosaic observa-

tion of the inner 1.5 × 1.5 arcminute region of the ONC 

in band 7 with ~ 0.08 arcsecond resolution. These ob-

servations provide the most sensitive and complete 

measurements of protoplanetary disks in the ONC to 

date. We will present the results of these observations, 

including the disk mass distribution and constraints on 

disk sizes, surface density profiles, and gas content. 

We will also discuss the properties of disks in this rich 

cluster environment in comparison with those of disks 

in lower-density star-forming regions. 

 

 

 
Figure 1. Fits of two Taurus disk SEDs. Data are plot-

ted in black circles (detections) and gray triangles (3σ 

upper limits). The best-fitting model is shown in green 

and the best-fitting 10% of models from our MCMC 

posterior sample are shown in red. The stellar photo-

sphere is shown in blue. 
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