SIRXS Team Science Proposal
Using archived data from the Spitzer Enhanced Imaging Products to create a catalog of Infrared Excess point sources (SIRXS)

Abstract

Data from the Spitzer Enhanced Imaging Products catalog will be collected and analyzed to create a subset catalog of point sources that display infrared excess characteristics.  These sources will be identified as possible young stars, evolved stars, active galactic nuclei (AGNs), or ultra luminous infrared galaxies (ULIRGs).
Background

Anything that has any temperature emits light.  The hotter the object, the more light it emits, and the increased shorter wavelengths of light (in the optical this would be bluer) it will emit.  So, cool stars emit mostly reddish/IR light while hot stars emit a more blue/UV light.

In a typical blackbody (BB) diagram, as an object gets hotter it will emit more overall light (as evidenced by the larger area underneath the curve) and more shorter wavelength radiation 9as evidenced by a shift in the curve to the left).
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The various Spitzer wavelengths that will be used are the four Infrared Array Camera (IRAC) channels at 3.6, 4.5, 5.8, and 8.0 microns and the Multiband Imager and Photometer for Spitzer (MIPS) at 24 microns. (Good summary but no need to go into so much detail about Blackbody diagrams since the reviewers will already be familiar with them).
Scientific Goals

We will take advantage of the fact that to the right of the peak of a BB diagram the SLOPE of the BB curve is relatively independent of the object’s temperature.  Although the curve peak moves higher for higher temperature, the ratio of the light at 3.6 to 4.5 microns, and 5.8 to 8.0 microns remains approximately the same.
A color-color diagram is created when you plot the ratio of the flux at two different adjacent wavelength channels against the same ratio at two other wavelengths adjacent to each other.  For example the flux at 3.6 microns divided by the flux at 4.5 microns vs. the flux at 5.8 microns divided by the flux at 8.0 microns will be calculated and then plotted.  Since the color-color diagram will be created using the logarithm of these ratios, a BB object will tend to be located at a location of (0,0).  Point sources that display excess IR will be generally located to the right of (0, 0) towards the 8 micron region or above towards 4.5 microns.  Our catalog will then consist of a subset of those point sources that deviate from the (0, 0) region.
Expected Outcomes

The Spitzer telescope performed a large number of surveys, covering large parts of the sky, and pointed observations, targeting individual sources of interest.  The resulting survey images have already been checked for IR excess, but most of the target sources have not been checked.
In the SEIP catalog of approximately 42 million images, we plan to initially extract an expected one million point source images for further use, based on a confidence level of 10 sigma.  A second filtering will yield an expected 100 to 200 hundred thousand images which will used for actual analysis (Not sure where you got the 100 to 200k number (ay have been from me) but at the moment I don’t think we have a good sense of how many will be remain after a second filtering so best not to include it in the proposal).
(The following sentences say what you said in the sentences I deleted) The resulting catalog will be comprised of a list of IR excess sources that have previously not been tagged as such.  These sources can then be further identified as young stars, evolved stars, AGNs, or ULIRGs.
Archived Data

Source selection to accomplish the above project was done using the Spitzer Enhanced Imaging Products (SEIP) catalog, housed at NASA's Infrared Processing and Analysis Center (IPAC) at the California Institute of Technology in Pasadena, Calif.  This catalog contains all point sources detected by the Spitzer Space Telescope during the useful life of its mission. 
Instruments

The Spitzer instrument is a space telescope placed into an Earth-trailing orbit.  Instead of orbiting Earth itself, the observatory trails behind Earth as it orbits the Sun.  The Spitzer Cryogenic Telescope Assembly contains a 85 centimeter telescope which is designed to detect infrared radiation at 2.0, 3.6, 4.5, 5.8, 8.0, and 24 microns.

Education Goals
Kevin Tambara intends to use this project in several ways to educate the community, school district, and school:
1. Present at an NSTA conference during the school year 2015-16 after completing his project.

2. Present at a possible ITSP (International Teacher Scientist Partnership) conference; Bringing Research Back into the Classroom.

3. Hold an Astronomy Stargazing Night featuring a NASA/JPL astronomer with an space science outreach theme.

4. Hold a professional development session for district middle school teachers with NASA/JPL education outreach experts, based on the Kepler Exoplanet website.  
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