






 
The first two parts of this proposal will set up the SED project, the software tools needed 
(such as Excel tools) and move from a simple, one-component model, to the slightly 
more complex two-component model. This will lay the foundation to research 
challenging, multi-component SEDs of objects such as, planetary nebulae. Parts I and II 
of the proposal will require time, and by fall of 2010, after our summer SSC visit, we will 
be in a position to present the project at the AAS as both an educational tool (with 
materials placed on the Spitzer education website) and as a research tool with varying 
applications. We will then use the tools and learning experiences to start research projects 
with our students. 
 
As examples of the possible research topics we could explore, we present below two 
possible projects. These are easy to develop, build on the learning and tools developed in 
parts I and II, use multi-wavelength data (including Spitzer), and would provide a true 
research experience for the participants. 
 
1) Two (or three) component SED modeling for planetary nebulae. 
 
Construct a simplified, two component (central star(s) + dust) SED for a sample of 
planetary nebulae. Advanced work here might include the third, gas (emission line) 
component. Students would construct the central star(s) SED using stellar models as 
learned in part I and archival Spitzer data of the planetary nebula’s dusty disk.  Optical 
through 2MASS would be the starting point. The archival Spitzer data might come from 
the GLIMPSE (Galactic Legacy Infrared Mid-Plane Survey Extraordinaire).   
 
The idea is to analyze the resultant 2 component SEDs to investigate the relationship 
between the temperature of the central star, the dusty disk composition and relate these to 
the size, shape, and age of the planetary nebula. 
 
2) Two (or three) component SED modeling of white dwarfs 
 
Construct a simplified, two component (white dwarf + dust disk) SED for a sample of 
white dwarfs. Some of these would be known to have a dust disk and others would be 
exploratory projects. Advanced work here might include SED models for binary stars 
with dust disks, adding in the secondary star component. Students would construct the 
white dwarf SED using possibly black bodies at first and then white dwarf stellar models 
as learned in part I, and archival Spitzer data of the mid-IR. Optical through 2MASS 
would be the starting point. 



The idea is to analyze the resultant 2 component SEDs to investigate the relationship 
between the temperature (age) of the white dwarf star, the dust disk, and form 
relationships between these parameters and the size and composition of the dust. 
 
Each of these SED projects, after completion, would be added to our original SED 
training and test cases on the educational pages to illustrate how the SED projects can be 
extended to research tasks. When completed, student research projects would be 
presented at subsequent AAS and other meetings as well as used for science fairs and 
senior projects. 


