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  Take Data: CSM Meade 8” Telescope, work with Dean Drumheller. 

CSM observatory.  Losmandy G11 Mount, Meade 8” SCT @f/6.3, SBIG Self GuidedSpectrograph (SGS),  
ST7XM camera. Inset: SBIG SGS spectrograph. 

  Reduce  spectra: Use IRAF to reduce observations and produce 1-D spectra 

Raw Data compared to Reduced Spectrum: standard methods: 3800 – 4600A; 5800 – 6600A. 

  Make spectral measurements: wavelength, equivalent widths, FWHM 

In association with: Spitzer Science Center  National Optical Astronomy Observatory  NASA/NITARP 

  Gather and  
organize 

measurements:  
Calculations, 

averages,  
make graphs 

  Interpret 
Results:  

Team meetings     

“If I knew what I  
was looking for 
this would be 
much easier.” 

Not to 
Scale, for 
emphasis 

Equivalent Widths (eqw): the width of 
standardize rectangle representing the area of 
the absorption line. Eqw is related  to the line 
flux.  

  Results: 
Plots of equivalent width show increases and decreases in their value that were 
consistent for many elements present in both our blue and red spectral regions. 
Equivalent width measurements indicate the amount of absorbance of a particular 
element. Increased or decreased absorption is related to the amount of element 
along the line of sight through the dust disk. These changes indicate variations in 
the density of the dust disk surrounding the companion star. Matching the dates of 
maxima and minima to the light curve of epsilon Aurigae is illustrated below.  

EQW minimum 
EQW maximum 
Leadbeater/Stencel plateaus 

If we assume the eqw maxima are telling us 
about local density enhancement of the disk and 
we take the density enhancements to be in ring 
like structures, we can construct a toy model 
and calculate the width of the rings and the 
gaps. Determining the number of days a 
variation lasted, we can calculate the fraction of 
the orbit this time represented and turn the value 
into an angle (using the small angle 
approximation) to determine the ring width. 

18.1 AU 

Fraction of orbit 
= (20 days )  *360 
   (27.1*365) 
= 0.73 

Ring Width  
= tan 0.73 * 18.1 
= 0.23 AU 

The maxima correspond reasonably well with plateaus seen by Leadbeater and 
Stencel (astroph/1003.3617). Our data predicts 2 more small plateaus around the 
Julian date 2455276 during the eclipse maxima. There is an inconsistency between 
our data and Leadbeater’s during the ingress of the eclipse; Leadbeater detects a 
small plateau on 2455025; we have no corresponding minima, but do see a minima 
on 2455075.  

Ring minima and maxima are roughly 0.2 AU wide. Our results predict an 
outer ring at a radius of 3.3AU, a wider ring with radius 2.8 AU, and two small 
closely spaced inner rings with a radius near 1.5 AU. These two inner rings 
may represent the one inner ring detailed in Ferluga’s (1990, A&A, 238, 270) 
prediction. 

Project Outline: 
Students study weekly spectra during the 2 year eclipse of ε Aurigae to learn more about the character of eclipse and the dust disk surrounding the companion B star. 


