Specific Aims

. 

. A correlation will indicate a dependence of SN Ia brightness on stellar population and provoke further inquiry as to the reliability of these objects.
NASA and the Department of Energy (DoE) are funding the Joint Dark Energy Mission, a one billion dollar space based observatory to explore the properties of dark energy. It is highly advantageous to determine the limits of SNe Ia measuring capabilities before the design and launch of the satellite. Current economics demand funding to be spent wisely and the hope of future astronomical funding rests upon sound choices. 

Background and Significance
For over ten years, SNe Ia remain the only objects close to a “standard candle”. A standard candle is a measuring tool in astronomy that is bright enough to see at great distances and have a known intrinsic brightness that is the same in any environment. The dimmer the object appears, the further away it lies. SNe Ia have an enormous energy output that can be detected in distant galaxies, however, their true brightness is not constant, nor determined from known physical models. Much is not known about these objects except that 
Methodology 
Photometry is a method of extracting brightness information from astronomical images. Measuring the brightness of an object in two different filters, such as V (555 nm) and I (814 nm), and taking the ratio of these gives information on the age, metallicity and dust of the progenitor stellar population. “Bluer” colors indicate either a younger population or stars of low metal abundance and “redder” colors could either imply an older population of stars or metal rich stellar regions. Distinguishing between the age and metal abundance is not a concern of this study because the goal is to indicate differences in populations and compare them to the peak color of the supernova that occurred.  However, dust can redden bluer populations. In order to distinguish between dust and population characteristics, colors must be measured in infrared filters such as I and K (2200 nm) as well. This color can “peer” through the dust and indicate whether or not the population is truly varying or not.  
As mentioned before, results from using SDSS images already indicate a correlation between SNe Ia peak brightness and the progenitor stellar population. Redder stellar populations host SNe Ia with redder colors.  These measurements use a different filter set (g; 469nm and r; 617 nm) than HST, however, this doesn’t matter since we are concerned with trends rather than values of the colors. Currently, the HST archive has images in V and I of 18 SNe Ia regions with published peak values in either Wang et al. (2006) or Hicken et al. (2009). Of these images, eleven are imaged in SDSS and seven are new regions to this analysis. This number is better than anticipated because of the ~2000+ SNe Ia discovered in the last 100 years, only 200 have published peak colors. Of these published SNe Ia colors, about half are near enough to do adequate analysis on just a region of the host galaxy. HST is not an all sky survey nor are images consistently taken in the same set of filters like SDSS. The Wide Field Planetary Camera 2 (WFPC-2) on HST had 48 filters and although images were taken typically in more than one filter, the combinations are drastically varied. 
Data in K band will come from online archived images taken by the all sky IR survey 2MASS. Resolution in 2MASS images is ten times lower than HST. In order to use 2MASS and HST images together requires measuring a larger region in HST data. However, this still can provide information on the dust near the stellar population. Thus, the strategy of this research emerges as the following:
· Measure the V-I color of the supernova region in small and large aperture sizes centered about the SN Ia location and compare to the corresponding peak SN Ia B-V color. 

· If the small and large results are similar, then measure the I-K color using the larger aperture.

If the I-K color is constant with peak B-V supernova color, then redder colors are due to dust in the progenitor populations and come from similar stellar regions of age and metal abundance. This also means that dust is not correctly accounted for in supernova cosmology (e.g. Wang et al. 2006) which will obviously effect measurements of dark energy. If I-K color is not constant, then an intrinsic variation in stellar populations and possible progenitors does exist that will cast doubt as to whether these objects can ever achieve a low dispersion to be useful as standard candles.
Timeline
This work is part of PhD thesis studying the reliability of supernova Ia as standard candles, so all of the required software for processing is either already provided by HST (IRAF software package) or written by the PI. 
· It will take 6 months to process the raw images from HST. Each image must be carefully examined because as HST and the WFPC-2 have aged, small corrections have been added to the normal data processing such as adjusting for jitter in the telescope, avoiding areas of bad pixels and regions of filters that leak other parts of the spectrum. These corrections cannot be applied broadly to all the images because the data come from various times that did not require some of the adjustments.

· Processing 2MASS data will take at most a month. The PI is familiar with this data and has already processed K band images from this survey. 
· Statistics and remaining processing (combining I and K images) will take a month and results will be publishable at this point.

Budget

Travel: 

One conference trip to American Astronomical Society Meeting for the PI.......................$1,500
Other: 

Publication costs:.................................................................................................................$300

Conference Poster:............................................................................................................. $150 

Total Other Expenses:.......................$450







Total Costs:.....................................$1,950
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