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Why do 
we care? 

(1) 
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Hanbury 
Brown et 
al. (1974) 
4 O stars 
16 B stars 

Overlap with 
our sample: 
 
   2 O stars 
   2 B stars 
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Our sample 

• Started with: 10 O stars, 189 B stars 
 ~0 to 5 mag 
 In or near galactic plane 
 
 
• Narrowed down to: 10 O stars, 67 B stars 
 Use all O stars 
 B stars with Hipparcos parallax errors < 10% 
 Cluster member 
 No Be stars 
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Closest O star: zeta Oph (HD 149757) - 140±14 pc  
Farthest O star: alpha Cam (HD 30614) - 1900±700 pc 
 
Closest B star: alpha And (HD 358) – 29.8±0.6 pc 
Farthest B star: gamma Lyr (HD 176437) - 195±19 pc 
 

 
8 B stars within 50 pc 

37 B stars within 100 pc 
30 B stars > 100 pc 

 
 

Expected sizes: 0.2 – 1.4 mas 
 

V: 48%    IV: 17%    III: 27%    II: 5%    I: 3% 
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• Many massive stars are in binary or multiple 
star systems! (opportunity?) 

 

• Not many stars nearby → smaller angular sizes 

 

• Working close to resolution limits of CHARA 

 

• Good calibrators harder to find 

(2) 
(3) 

(4) 
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• Multiple baseline data important for 
rotation/shape 
 

• 10 brackets for each star desired 
 

• 83% of sample to be observed with PAVO 
 

• 22% of sample to be observed with CLIMB 
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(1) 

• Radius, temperature,  
mass, age 

 

 

 

• Model dependent! 

• Color and spectra 

• Large errors in 
luminosity 
 

Our Goals 
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• Angular size + distance → Radius 

» Interferometry 

 

 

• Integrated flux + angular size →  

Effective Temperature 

          » Spectrophotometry 

(5) 

𝐹𝑜𝑏𝑠= 
1

4
𝛼2𝐹𝑒𝑚 𝐹𝑒𝑚 = 𝜎𝑇𝑒𝑓𝑓

4  

Observationally determined properties 
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Spectrophotometry: 
 
UV from IUE  (1150-3347 
Å) 
 
Optical from Burnashev 
et al., 1985  (3200-8175 
Å) 
 
IR from 2MASS  (J, H, 
and K) 



CHARA 2015 Towards Adaptive Optics at CHARA 

• Radius + Temperature          Luminosity 
 
 L=4πR2σT4 

 

• Plot L and T on HR diagram 
 

• Evolutionary tracks        mass and age 

Maestro et al., 2013 
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Compare to spectroscopy        Teff and log(g) 
 
Log(g) + Radius        another way to get Mass 

𝒈 = 𝑮
𝑴

𝑹𝟐
 

Maestro et al., 2013 
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Stellar Atmosphere Models: 
 
Kurucz – 3,000 – 50,000 K 
  
 
 
 
 
 
 

TLUSTY – 15,000 – 55,000 K 
 NLTE 
  

(6) 

(7) 
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Geneva – 0.8 – 120Mʘ 

 models with rotation and magnetic fields 

Stellar Evolution Models: 

Ekstrom et al., 2012 
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Data and results so far 

Nights scheduled: 37 
 (from 2012-2014) 

 
Nights with data: 15 

Data on 29 stars 
 
Diameters for 24 stars (2 O stars – alpha Cam 

and HD 214680) 

(8) 
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Data fit with standard CLIMB or PAVO pipeline 
 
Use a linear limb darkened fit with limb darkening 
coefficients taken from Claret et al., 2011 

HD 205021 

0.303 ± 0.008 mas 
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λ Ori 

November 2013 

April 2014 
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In general: O8III star at 324 pc 
 
assume 23Mʘ and 20Mʘ for companion based on flux ratio of 
f2/f1=0.8 
 

1 - 4 mas 
0.32 – 1.3 AU 
10 - 83 days 

1 bracket fit:  
 separation = 4 mas 
                   = 1.3 AU 
 Period = 83 days 
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Need MIRC data? 
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Future work 

• More data!   
 

• Reconcile spectrophotometry fitting size 
differences 
 

• Be able to fit binaries more reliably (SIMTOI) 
 

• Fit data with one routine to help normalize and 
understand errors 
 

• Place stars on evolutionary tracks and compare 
with models 



23 

Questions? 
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