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Regulus & the SunRegulus & the SunRegulus & the Sun

The Sun 
rotates about 
its spin axis 
once every 24 
days. Regulus 
rotates once 
every 16 hours.

Spin Axis

Equator

Note the 
“Gravity 

Darkening”
band around 

equator.



Alderamin ($ Cep)
Van Belle %( )6. ApJ, 2006
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UD Ellipsoidal Fit to AlderaminUD Ellipsoidal Fit to AlderaminUD Ellipsoidal Fit to Alderamin



Simple Elliptical Fit to Alderamin DiametersSimple Elliptical Fit to Alderamin DiametersSimple Elliptical Fit to Alderamin Diameters
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Alderamin – Evolutionary StatusAlderamin Alderamin –– Evolutionary StatusEvolutionary Status
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Vega – A Pole-on Rapid Rotator with a Debris Disk
Shape: Aufdenberg %( )6. ApJ, 2006  - Disk: Absil %( )6. A&A, 2006
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! Cephei – Prototype of the Cepheids
Merand %( )6. A&A, 2005
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! Cephei – Its Projection Factor!! Cephei Cephei –– Its Projection FactorIts Projection Factor
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! Cephei – P Factor Determination!! Cephei Cephei –– P Factor DeterminationP Factor Determination
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! Cephei – Conclusions!! Cephei Cephei –– ConclusionsConclusions
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*"Dwarf Diameters
Berger %( )6. ApJ, 2006
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New CHARA Diameters of M Dwarfs
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UD Fit to GJ 752A (Ross 652)
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M Dwarf Mass-Radius Relation
D*)"#0( 9,E%60 F"(8 [Fe/H] = 0.0, -0.5, -1.0
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Radius Sensitivity to MetallicityRadius Sensitivity to MetallicityRadius Sensitivity to Metallicity
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The Disks of Be Stars
Gies %( )6. ApJ, 2007
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+"Persei Painting by Bill Pounds (Courtesy of Doug Gies)



• ! Cas: W1/S2 (2003), 
W1/W2 (10/2005) 

• " Per: W1/S2 (2003), 
W1/W2 (10/2005) 

• # Tau: S1/E1, W1/S1 (2004), 
W1/W2 (12/2005)

• $ Dra: S1/S2, S1/E1 (4/2005),
W1/W2 (12/2005)

CHARA Classic K-band Be Star ProgramCHARA Classic KCHARA Classic K--band Be Star Programband Be Star Program



• K-band disks should be several times brighter 
than H$"disks.

• Uniform disk star with set angular diameter (%)
• Disk geometry (Hummel & Vrancken 2000)

&(+?G) = &0 +-# exp[-0.5(G/H(+))2]
&0 = base density (g cm-3)
# = radial density exponent
H(+) = +3/2 I0 / ;@ disk scale height

• Observer parameters
" = inclination of disk normal
' = position angle (E from N) of disk normal

Models of K-band VisibilityModels of KModels of K--band Visibilityband Visibility



! Cas Model Effects! Cas Model Effects

" = 50º
&0 = 3.7x10-12
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" = 50º
&0 = 1.8x10-12

# = 2.8

" = 80º
&0 = 3.7x10-12

# = 2.8

" = 50º
&0 = 3.7x10-12

# = 2.8



K K

L L

! Cas
" = 50º, &0 = 3.7x10-12, # = 2.0, $"= 118º

! Cas
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• Be disks resolved in CHARA Classic @-band

• Disk orientation similar to that found in prior H'
interferometry

• MIRC ideal for studying disk structures 
(holes, spirals, bright edges, time evolution)

• FLUOR best for bright ! Cas

• More to come!

Summary for Be StarsSummary for Be StarsSummary for Be Stars



Applications of Separated Fringe Packets
12 Persei - Bagnuolo %( )6. ApJ, 1996



Orbit of Barlow %( )6. V.
D.J? ::5? 2555? :>>K

P = 331 days



Consecutive Fringe Envelopes & Maxima



Vector Separation Fits

Precision of individual 
vector separations as 
good as ±25 ,as 
enhanced by a “vernier”
effect from sidelobe
modulation.



Revising the Orbit



Modified a and i Values

M:N

M1E8@?D?#!" $%&

Masses are ~5% larger 
than those of BSF.

Mass errors due to 
interferometry alone are
h0.2%
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Compensation for .mab,c

Normalized visibility for star A: for star B:

VA = DA/<IA> VB = DB/<IB>

When observed in the same scan we actually measure:

V*A = DA/<IA + IB>                 and V*B = DB/<IA + IB>

= DA/(<IA> + <IB>)                                        = DB/(<IA> + <IB>) .

Assume an intensity ratio # such that

# = <IB>/<IA> = 100.4.m ,    where .m = mA - mB .

Thus,
V*A = DA/(<IA> + #<IA>)         and V*B = DB/(<IB>/#+ <IB>)

=  [1/(1 + #)][DA/<IA>] = [#/(1 + 
#)][DB/<IB>]

=  [1/(1 + #)] VA = [#/(1 + #)]VB .
So, 

VA = (1 + #) V*A                        and VB = [(1 + #)/#] V*B

which gives the simple dependency
VA/VB = # V*A/V*B

Successive Frequency Filtered Scans of -"Ori
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-"Ori

C AB /"= 115 as,  .m = 6.0, P = 105 yr

B /"= 1.7as,  .m = 1.3, P = 103 yr A 

Ac Aab/"= 50 mas,  .m = 1.3 , P = 9.2 yr

/= 2.5 mas,  .m = 0.5 , P = 8 day
(eclipsing)

Aa Ab

B1 V B3 V
#"Cep var.

B1 V

B2 V

A5 V?

-"Orionis – A Hierarchical Quintuple System-"-"Orionis Orionis –– A Hierarchical Quintuple SystemA Hierarchical Quintuple System



60 40 20 0 20 40 60

60

40

20

0

20

40

60

X (east is positive)

Y
 (n

or
ht

 is
 p

os
iti

ve
)

P 9.4420 ;41>2#
i 102.800

T 1991.0200
1 300.400

a 44.10
2 150.0000

e 0.4500

2 1.5 1 0.5 0 0.5 1 1.5 2

2

1.5

1

0.5

0

0.5

1

1.5

2

X (east is positive)
Y

 (n
or

ht
 is

 p
os

iti
ve

)

P 7.9890 61;2#
i 88.000

T 46390.1310
1 61.000

a 1.130
2 0.0000

e 0.0000
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-"Orionis – Orbits Overlaid to Scale-"-"Orionis Orionis –– Orbits Overlaid to ScaleOrbits Overlaid to Scale

.(8%1 !ON P1"Q6%0R

CHARA 96 – ten Brummelaar, 
in progress – an O star
system

~30 additional “self calibrating”
SFP triples identified by
O’Brien



Forthcoming ScienceForthcoming ScienceForthcoming Science
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! F,#-.'&,#/+.'7/"-5#/7/1.'$2'"1'/K$H%"1/. &,"7/./#

! GE%"./1/--='9#"<,.8'D"#Q/1,13'Z'*"--'L$--'$2'D/1/E
! F5#.4/#'/KH%$,.".,$1'$2'4,34'"++5#"+8'[\'O,.4'FL;G6

! :.#5+.5#/'$2'n$513':./%%"#'GEU/+.-
! :4"H/-'"1&'&,-Q-'-5##$51&,13'H#,7$#&,"%'-."#-

! 0,#+57-./%%"#'*"./#,"%':5##$51&,13':$%"#'@8H/':."#-
! *"8E/'#/71"1.'H%"1/."#8'&,-Q

! :5#</8'$2'NK$H%"1/. !$-.':."#-
! 65%/'$5.'2"+/C$1'E,1"#,/-'"1&'/KH%$#/'/<$%5.,$1"#8'-.".5-'$2'+/1.#"%'-."#

! P7"3,13'O,.4'*P60
! F,#-.',7"3/-'1$O',1'4"1&o

3"I/3'E,1"#8
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