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 Research objective: identify and document rapid variation in the line profile 

features of the H-alpha region in the spectra of selected Be stars. 
 

 Be stars:  
 Spectral type ‘B’, non-Super Giant, stars with (Balmer) emission lines  
 Hypothesized circumstellar decretion disk  
 Very fast rotation (~ 300 km/s vsini) producing broad spectral lines 
 Emission profiles depend on line of sight:  
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Research team  
(i.e., those contributing spectra) 

One American 
One Canadian 
One Brit 
 Two Germans 
One Swede 
 Two Spaniards 
One Italian 
One Netherlander 
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Selection of targets 

Names of Be stars exhibiting rapid variability 
were obtained from the astronomical literature 

 Selection criteria: 
 Visible from the northern hemisphere (>dec -10°) 
 Altitude >30º Fall thru Spring 
 Brighter than 6th magnitude  
 not well studied for rapid variability  
(rapid defined as ranging from minutes to a few days) 
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Preliminary list of targets 
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Acquisition of raw spectra 

 Team member telescopes: 
 Mostly 8” to 14” SCTs ; one 20” Newtonian 

 Spectrographs: StarEx, LowSpec, LHires III, UVEX 

 Gratings: 1800 or 2400 L/mm  

 High resolution required: R > 10,000 

 Wavelength range: λλ6500 to 6700Å  to encompass       
Hα (6562.8Å) and Helium I (6678Å) 

 Typical exposure times range from 2 to 10 minutes, as required 
to achieve SNR of  40 to >100 
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Processing of raw spectra 
(my workflow; others may use alternative methods) 

 SpecINTI used to process raw spectra into finished 1D profiles 
of EACH exposure separately (no stacking) 
 Masters (dark, bias, flat) used, but not obtained each night 
 Neon image obtained during each session 
 Output: 1D profiles of each exposure creating a time-series 

 Profiles imported into BASS software for measurements   
 Continuum normalized and rectified (flattened) to 1.0 
 Standard deviation and SNR of the continuum measured 

 
 Measurements transferred to spreadsheet for data storage and 

analysis 
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SpecINTI processing log 
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The BASS software: fully capable on its own, but used here mostly 
for measuring line profile features: peak heights, absorption 
minimums, std dev, SNR 
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Zoomed in view of omi And showing variation in Ha peak  
compared to 11 Cam showing no variation: 
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The BASS measure tool is used to quantify profile features 
of a group of spectral profiles simultaneously 
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Typical measurement results of a set of spectral 
profiles 
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Line profile measurements are transferred to a spreadsheet 
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Various examples follow of data gathered so far: 
 

Rapid Variation Hα wings during a 3 hr session 
(sequential 8 minute exposures) 
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Variation in the relative intensity of the V 
wing compared to the R wing – two months 

Spectroscopy of Be Stars Exhibiting Rapid Variability 14 



Longer term variation 
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Variation in V/R ratio of the Hα wings  
omicron Andromedae  

Fall, 2023 
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Line profile data will be analyzed for 
periodicity using Peranso software 
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Current status and preliminary 
conclusions 
 It is too soon to draw conclusions, especially about the cause of 

the variation. (We may not be qualified to do anything other than speculate about causation.) 

 
 We can say that amateurs with small telescopes, in some cases 

using DIY spectroscopes, can do legitimate science ... literally in 
their own backyards.  
 

 More data will be collected, and additional Be stars will be 
targeted before we are through. 
 

 Thanks for listening!  Questions? 
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