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Scientific Goals 

  

The fundamental goal of this AGN study is to search for a correlation between color and magnitude for AGNs. Although this correlation has been investigated previously, the current study will focus on a narrow range of AGN types so that absorption errors can be minimized. 

  

Most stellar objects exhibit absorption line spectra (for example, when dust and gas in the peripheral layers of a star absorbs light from the energy released from fusion reactions in the core). In contrast, AGNs exhibit a series of emission lines. Emission from the disk occurs when matter accretes (UV emissions) or when energy from the accretion heats the dust around the disk (IR emissions). 
  

Since the emissions are thermal processes in AGNs, one might expect their characteristics to follow a Color-Magnitude relationship similar to that of an Hertzsprung-Russell Diagram. More specifically, if higher energy UV light is emitted by the AGN, the resulting IR from the heated dust should also exist at higher energy. This relationship has not been observed. Perhaps the difficulty in handling extinction corrections for the emission lines lead to difficulties in knowing magnitude precisely. 

  

Target Galaxies 

  

In order to ensure that the study has an adequate number of targets for statistical analysis, approximately 200 target AGNs will be examined by 3 different investigators. Each target intensity will be studied in two IR channels and two UV channels. 

A narrow range of AGNs will be investigated that adhere to the following criteria: 

  

i. Type I : Hydrogen emission lines are Doppler broadened in Type I AGNs due to the rapid motion of the gas (at least 10,000 km/sec). Since the hydrogen gas is moving so rapidly, there is no absorption of the light by peripheral dust. 

  

ii. z < 0.3 : The small redshift values ensure that the AGNs are local (nearby). The location is important since the UV intensities obtained from the GALEX data is low resolution and becomes more difficult to interpret at larger distances. 

  

iii. Elliptical Shape : Elliptical galaxies are older and thus contain older stars, exhibit little star formation, and thus contain less dust which obscures the AGN intensity. Also, since the elliptical galaxies do not contain Spectral Type O or B stars, there is less UV emission from the peripheral stars in the galaxy. 

  

Archived Data 

  

The NASA/IPAC Extragalactic Database (NED) will be used to search from objects, http://nedwww.ipac.caltech.edu/forms/OBJatt.html 

  

The Sloan Digital Sky Survey (SDSS) will not be used in this study since the objects are typically highly red-shifted and exist in more distant regions. 

  

The color-magnitude plot requires data for the absolute magnitude of the center of the galaxy (or a proxy for that value) as well as a color measurement such as the B-V value. For each target AGN, four values will be obtained from archived data: 

Spitzer – 5.8um 

Spitzer – 4.5 um 

GALEX – UV1 

GALEX – UV2 

  

Spitzer 5.8um data is the most ideal wavelength for studying AGNs because the emissions from polycyclic aromatic hydrocarbons (PAHs) do not occur until higher wavelengths and the starlight occurs at shorter wavelengths. However, the 5.8um data is a noisier data collection instrument and has compromised resolution. 
  

Spitzer 4.5um data does not suffer from PAH emissions, however, it does containe more starlight activity. 

  

The data obtained from GALEX and Spitzer archives will be taken from similarly timed studies—the data will be contemporaneous. By choosing data sets collected at similar times, the variable nature of AGNs will impact the analysis less. Furthermore, the luminosity of lower luminosity objects is less variable (i.e., than high luminosity quasars) so the variability will also be minimized. 

  

Education and Outreach Goals 

  

One important aspect of engaging students in the process of science is to provide a set of tools that require thoughtful interaction from the students. When analytical tools become too automated, the understanding of the tools is sometimes lost. In this study, the intensities at different wavelengths will be obtained using two methods: (i) GALEX data has already been analyzed and intensities of the AGN UV emissions have been quantified in an automated manner; (ii) Spitzer data will be manually analyzed using the APT (Aperture Photometry Tool). Thus, students will interact with the data to determine relevant values for intensity and relevant background subtraction parameters. In this way, students will have an opportunity to understand the processes of background subtraction and the subtleties of data reduction. 

  

The overarching concepts in this study include color-magnitude relationships, photometry, sources of emission/absorption lines, and extragalactic objects. These topics are some of the fundamental aspects of astronomy and provide a good background primer of the subject. 

  

The search for trends in data sets is an important theme is science. In this study, the large data set will provide an opportunity to look for trends and evaluate their statistical significance. 

