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• Angular size + distance → Radius

» Interferometry

• Integrated flux + angular size →

Effective Temperature

» Spectrophotometry

(2)

𝐹𝑜𝑏𝑠= 
1

4
𝛼2𝐹𝑒𝑚 𝐹𝑒𝑚 = 𝜎𝑇𝑒𝑓𝑓

4

Observationally determined properties

2



The CHARA Array Science Meeting 2018

O stars

ζ Oph

Pleiades
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Companions: λ Ori A spectrophotometry – 1 

ζ Ori A spectrophotometry – 2 
interferometry – 1 (28 mas)
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ζ Ori A – about 0.01 mas smaller when incoherent flux of companion 
accounted for

ζ Oph – observed rotational distortion (vsin(i) = 348 km/s)
15% variation in size

10 Lac – really small!
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ζ Oph

Assumed PA of 132.5° (Poeckert et al. 
1979)

major axis = 0.6 mas
minor axis = 0.5 mas

Observed values: 0.588 mas
0.498 mas
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0.12 mas
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Spectrophotometry

UV – IUE (corrected with routine from 
Massa & Fitzpatrick  2000)

Optical – Burnashev 1985, Kharitonov et al. 
1988, or Krisciunas et al. 2017

IR – 2MASS, WISE, and AKARI

WISE and AKARI points not used for 
giants and supergiants

Special Cases:  

λ Ori A – UV from OAO

α Cam – NUV from HUT

10 Lac – high quality 
spectrum from HST/STIS 

(UV to optical)
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Modeling
TLUSTY O star models:

• 27500 – 55000 K with 2500 K 
steps

• Logg range from 3.0 to 4.75
• Galactic abundance
• Vt = 10 km/s

Fitting program:

• Used a grid search χ2 method to fit for 
three parameters at once – angular 
size, effective temperature, and E(B-
V)

• Plots of T vs. θ with contours showing 
χ2 space
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Unable to find a best fit 
temperature for ξ Per



The CHARA Array Science Meeting 2018



The CHARA Array Science Meeting 2018

10 Lac

ξ Per
λ Ori A

α Cam

ζ Ori A
ζ Oph

Stars with single brackets more 
discrepant

Cooler stars more discrepant

Possible flux differences 
between CMFGEN models and 

TLUSTY at cooler temperatures 
– maybe a factor?
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Summary

• Accurate sizes and temperature estimates for O 
stars

• Reddening estimates

• Tested observations against model
• Sizes overestimated by an average of ~7%

• Use same method for B star sample – TLUSTY B 
star models
• 27 B stars, 3 Pleiades 
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Questions?


