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Outline

• Introduction to Be stars
• Scientific Motivation
• Description of the NPOI
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Classical Be Stars

The circumstellar envelope is typically 
explained as a rotationally supported 
thin disk formed by an outflowing gas

• Non-supergiant 
B-type stars

• Have at least 
one Balmer line 
in emission
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Scientific Motivation
• ~ 20% of all B stars are in the Be stage
• What causes B stars to become Be stars is 

not fully understood 
• NRPs might be involved
• Magnetic fields might be involved
• Rapid rotation appears to be necessary

• Unique testing lab for theories related to
• Rotationally enhanced mass loss
• Stellar angular momentum distribution
• Magnetic field evolution
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Circumstellar Disks
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Asymmetric Intensity Distributions

Asymmetric Disk

S3 observations
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Vakili et al. 1998

One-armed Oscillations
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The Instrument



North Array Arm

Lo
ng

 D
el

ay
 L

in
es

Beam Combiner Lab

Siderostat Mirror



MFS - October 21, 2005 Christopher Tycner 10

Calibration

Nearly 
unresolved 

star

Signature of 
instrumental 

and 
atmospheric
degradation
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Model Fitting

Uniform Disk
0.39 mas

ζ Tau

Elliptical
Gaussian

Circularly 
symmetric 
Gaussian
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Recent Results
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0.5 AU

ζ Tau

Tycner et al. 
(2004)

Disk Truncation

133 day
binary
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Disk Luminosity vs Size

Tycner et al. 
(2005)

The slope 
implies that
LHα ∝ D2
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Intensity Distributions

Data shown for 
γ Cas
Tycner et al. 
(to be submitted)

Uniform Disk
0.56 mas

Gaussian

Ring

Disk
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Current Projects
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Hα variability of δ Sco
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over 5 yr!
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Observations by C. Buil
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NPOI Observations of δ Sco

+ +

AE-W7   64.4 mE6-W7   79.4 m

R
aw

 S
qu

ar
ed

 V
is

ib
ilit

y
R

aw
 S

qu
ar

ed
 V

is
ib

ilit
y

R
aw

 S
qu

ar
ed

 V
is

ib
ilit

y
R

aw
 S

qu
ar

ed
 V

is
ib

ilit
y

Wavelength (Wavelength (μμm)m)Wavelength (Wavelength (μμm)m)



MFS - October 21, 2005 Christopher Tycner 19

Predicted Disk Disruption

Miroshnichenko et 
al. (2000)

Speckle
Data
Hartkopf et al.
(1996)

δ Sco

P = 10.6 yr

e = 0.94 ± 0.01

~1
70

 m
as

NPOI - 2005

Note:
Miroshnichenko et al. (2000) 
predicts smallest distance (at 
periastron) of 6.4 mas
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Future Projects
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Models by Jon Bjorkman
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Summary

• NPOI is optimized for studies of Be stars
• Observations at high spatial frequencies 

can be used to test current models
• It is now possible to study directly the 

interactions between disks and binary 
components
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