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problem solving techniques, and creating a newfound interest through real-world applications of 

the material they were learning. By creating an interest in these students, I opened new 



Circumstellar disks, dust and gas around young stars, are likely precursors to planet 

formation. To date, minimal data has been analyzed from large populations of these disks to 

quantify general principles regarding correlations between disk, host star, and their place in the 

Galaxy. How many stars actually have disks? Are there correlations between disks and stellar 

properties that can be used to constrain stellar age? 



To collect data from a large population of M dwarf stars, I will to use a spectroscopic 

catalog of over 70,000 M dwarfs compiled by West et al.4 using the Sloan Digital Sky Survey 

(SDSS). This catalog contains coordinates, distances, SDSS and Two Micron All-Sky Survey 

(2MASS) photometry and spectroscopic data, and spectral types. With this catalog it is possible 

to acquire photometric data from a large sample of M dwarfs to model and analyze spectral 

energy distributions (SEDs). Coursework in stellar structure, evolution, and planetary formation 

will provide insights into modeling SEDs for M dwarf stars and circumstellar disks. 

In executing my proposed study, I will first cross-match the photometric data from 

WISE, 2MASS, and SDSS. To fully characterize the disk population, photometric data must be 

collected over longer wavelengths to probe these colder, more diffuse disk states. I will 

supplement the WISE, 2MASS, and SDSS data with photometric measurements at longer 

wavelengths (40Ð670! m) from the Herschel Space Observatory and Spitzer. These longer 

wavelengths will allow the proper modeling of the SED for characterizing cooler disks.  

Due to the large-scale nature of this project, there will be ample opportunity to involve 

undergraduate students in data collection, modeling, and analysis. As part of my long-term 

outreach efforts, I would also like to propose time for the Discovery Channel Telescope, which 

Boston University is assured 15% usage, to perform spectroscopy on candidate M dwarfs that 

show interesting emission features. Observation is one of the hallmarks of Astronomy outreach, 

and by involving students, both at the university and high school level, I hope to introduce young 

minds to more advanced topics in astronomy and bring a fresh new perspective to our science. 
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PTF, which have high luminosities, approximately 10 times brighter than typical Ia supernovaes, 

and high redshifts (z between 0.5 and 0.2), whose processes cannot be explained by typical 

supernovae models. These events fall within the theoretical range of pair-instability supernovae 

and thus strengthen our understanding of stellar evolution for massive stars with low metallicity. 
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