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• The purpose of this project
• Observations of Be Stars with CHARA 

Classic and FLUOR.
• Model description and first results
• Ongoing and Future Work
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WhatWhat’’s a Be stars a Be star
• Be stars are rapid rotator
• Spectroscopy suggests that Be 

stars rotate at  velocities close 
to their critical velocities

• Circumstellar gas disks 
revealed by: 
emission lines, infrared excess 
continuum emission, and 
linear polarization of scattered 
star light

• Variability: B →
 

Be →
 

B 
(months to decades)
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Exploitation des donnExploitation des donnéées du VLTI :Application aux es du VLTI :Application aux éétoiles Betoiles Be I  Le phI  Le phéénomnomèène Be : 2 Formation de lne Be : 2 Formation de l’’enveloppeenveloppe

L2
L1

BinarityBinarity

StellarStellar windswinds

MagneticMagnetic FieldField

Pulsations Pulsations 

RotationRotation

Circumstellar Envelope FormationCircumstellar Envelope Formation
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CHARA Array ObservationsCHARA Array Observations
•

 
A survey of 25 bright Be stars in 
the K- band.

•
 

Previous observations of four 
classical Be stars published by Gies 
et al, 2007.  

•
 

Project started in late 2006,  
60% of the project accomplished so 
far.

•
 

Disks of 15 Be stars were resolved 
at long baselines of the array using 
the Classic and FLUOR Beam 
Combiners

•
 

Predicted Angular Diameters from 
the emission line equivelent

 
width 

(Grundstrom et al., 2006)
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Target ListTarget List
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Why Interferometry: Disk Why Interferometry: Disk vsvs 
ShellShell
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Models of Models of KK--band Visibilityband 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 (E from N) of 
disk normal   dzddrrzrrTB
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•

 

Temperature profile is distance-

 
dependant

T0

 

= Temperature at the inner 
radius of the disk  (oK)

 
q = radial temperature exponent

•

 

Considering the free-free and 
bound-free opacity, the total flux is 
given by: 
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Inner Disk DeterminationInner Disk Determination
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The case of Gamma CasThe case of Gamma Cas

Best fit Parameters:

ρ0  = 9.2 10-¹¹

 

(g cm-³)

 
n = 3.2
q    = 1.2 
r0 =  2 Rs
i     =  43 (deg)
α

 

= 117 (deg)
FWHM= 1.71 (mas)
ƞ

 

= 0.84
Vrot= 432 km/s
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Omicron Cas and Zeta Tau:Omicron Cas and Zeta Tau:
Best fit Parameters:

O cas:
ρ0  = 5.7 10-¹¹

 
n = 2.9
q    = 1.4 
r0 = 1.8 Rs
i     =  55 (deg)
α

 

=  98 (deg)
FWHM= 1.32mas
ƞ

 

= 0.7
Vrot= 264 km/s

Zeta tau:
ρ0  = 11.3 10-¹¹
n = 3.5
q    = 1.3 
r0 =  2.4 Rs
i     =  85 (deg)
α

 

=  57 (deg)
FWHM= 1.65mas
ƞ

 

= 0.3
Vrot= 321 km/s



CHARA Collaboration Year-Five Science Review 

AlcyoneAlcyone and and PleionePleione::

Alcyone:
ρ0  = 1.6 10-¹¹

 
n = 3.4
q    = 0.9 
r0 = 2.7 Rs
i     =  45 (deg)
α

 

=  62 (deg)
FWHM= 1.18mas
ƞ

 

= 0.7
Vrot= 244 km/s

Pleione:
ρ0  = 8.1 10-¹¹
n = 3.3
q    = 1.5 
r0 =  2.8 Rs
i     =  68 (deg)
α

 

=  57 (deg)
FWHM= 1.05mas
ƞ

 

= 0.6
Vrot= 250 km/s
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Disk Densities and IR ExcessDisk Densities and IR Excess
Parameter γ

 

Cas O Cas ζ

 

Tau Alcyone Pleione

E(V-K) 
(K model)

0.93 1.23 0.83 0.14 0.33

E(V-K) 
(Dougherty et al.)

0.85 0.70 0.65 0.09 0.26

PA
(Model)

117 98 57 62 55

PA
(Yudin et al.)

110 83 37 --- ---

Log(ρ0)
(model)

-10.1 -11.3 -10.0 -10.8 -9.9

Log(ρ0)

 
(IRAS, Waters et al.)

-10.6 -11.6 -10.8 --- ---
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Ongoing and Future WorkOngoing and Future Work
• Continue the observations to complete the survey 

– gain in sensitivity with the new CLASSIC and 
MIRC

• Contemporaneous Spectroscopy measurements at 
Lowell

• Time evolution of disks 
follow expansion and dissipation

• Structures in Be disks 
asymmetries, spiral arms

• Find signatures of the companions
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Thank youThank you

Collaborators:
• Douglas Gies, GSU/CHARA
• Harold McAlister, GSU/CHARA
• Theo Ten Brumelaar, GSU/CHARA
• Gerard Van Belle, ESO/VLTI
• Chris Tycner, CMU
• Erika Grundstrom, Vanderbilt University
• The CHARA crew
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