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Nature of Be Stars 

 Massive B-type Stars with prominent hydrogen 
emission lines and singly ionized metal lines 

 Extreme rotation, close to critical 
 Stellar gas ejected into a circumstellar,  
      outflowing disk 
 15% of all Galactic B stars are Be stars         
 Be disks are variable: Be → B → Be 
 The disk density drops with distance 
     from the star as r−n   with n ~ 2.5−4.0  

 Testbeds for evolutionary models of rapidly 
rotating stars  

 Closest examples of ionized gas disks 
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Our Mission 

  How big are Be disks in the K-band? 
  What are their geometries?  
  What is a typical Be disk density profile?  
  How do the K-band disk properties relate  
     to the disk properties seen in Hα and in 
     mid-infrared?     
  How close to critical are Be stars rotating? 
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SEDs and Spectra 

Touhami et al. (2010) 
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IR Excess and Emission Lines  

Touhami et al. (2010) 

 The amount of the IR excess is 
correlated with the Hα 
Equivalent-width 

 The amount of the IR excess is 
better correlated with the 
Equivalent-widths of high 
excitation transitions like Hu14  

 The correlation suggests that 
the IR continuum emission and 
the high excitation line 
emissions both originate in the 
inner dense parts of the disk 
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An Interferometric Survey 
 A survey of 24 bright Be 

stars in the K- band to 
determine size and 
orientation of Be disks. 

 Project started in 2007 and 
reached the completion 
stage in Fall 2011 

 CHARA CLASSIC beam 
combiner 

 FLUOR beam combiner in 
some cases  

 Intermediate to Long 
baselines (330 meters) of 
the  CHARA Array 
interferometer 
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Visibility Function 
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Survey Results 
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Gaussian Elliptical Model Degeneracy 



CHARA Collaboration Year-Eight Science Review  

Physical Model of The K-band Visibility 

 Uniform disk star with  a set of initial 
physical parameters: ( Ms , Rs , Teff  , π ) 

 Disk geometry (Hummel & Vrancken 
2000) 
 
 
 

 r0       = inner disk radius (R0) 
ρ0    = base density (g cm-3) 
n  = radial density exponent 
H(R) = R3/2 Cs / VK = disk scale height 

 Observer parameters:  
 i  = inclination of disk normal 

α = position angle  
 Output: infrared images, infrared excess, 

and visibility as a function of (u,v) 
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Decreting Disks of Be Stars 
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Model Parameter Space  
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Typical Be Disk Geometry & Density 
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Disk Sizes in K-band and Hα 

Hα disk sizes measured with the NPOI 
interferometer (Tycner et al. 2005, 2008) 
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HR Diagram for Be Stars 
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Summary 
 We resolved circumstellar disks surrounding 24 

relatively nearby Be stars using CHARA 
 Simultaneous interferometry and spectrophotometry  

help constrain the geometry and the density of Be 
disks 

 The K-band sizes of Be disks are few stellar radii 
 The disk density exponent n ranges between 2.5 - 3.5  
 Disk sizes increase at longer wavelengths 
 Using disk inclinations and vsini, the actual rotational 

velocity of Be stars is found to be close to critical   
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Thank you.. 
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