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The uniform disc angular diameters, true angular diameters and normalized zero-baseline
correlations for 32 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) - 1900X700 pc¢c

Closest B star: alpha And (HD 358) — 29.8+0.6 pc
Farthest B star: gamma Lyr (HD 176437) - 1951+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
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(2)
(3) @

« 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

e Good calibrators harder to find
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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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@ Our Goals

Temperature (K)
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« Radius, temperature,
mass, age
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* Model dependent!
* Color and spectra

* Large errors in
luminosity L.
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Observationally determined properties

« Angular size + distance — Radius
» Interferometry ‘”Vw |

10" T -
« Integrated flux + angular size — v e ol m
Effective Temperature B
» Spectrophotometry % 10"
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A

A)

Optical from Burnashev

et al., 1985 (3200-8175
A) 1000 : 10000

F{uf = (GG IR 0G5
P{1) = 1.56562
Iter 17 CHI-SQUARE = 37540.114 DOF = 1226
IR from 2MASS (J, H P(0) - ¢ 00000
b b P(1} = 2.51792
Iter 18  CHI-SQUARE = 2B870.441 DOF = 1226
and K) P(O) = 0.00000
P{1l) = 2.85306
Iter 19 CHI-SQUARE = 28837.870 DOF = 1226
P{O) = 0.00000
P{1) = 2.87630
Iter 20 CHI-SQUARE = 28837.869 DOF = 1226
P{O) = 0.00000
P(1) = 2.87639
Iter 20 CHI-SQUARE = 28837.869 DOF = 1226
P(O) = 0.00000
P{l) = 2.87639
E(B-V) = 0.000 +/- 0.007 (mag)
R = 3.1
theta = 2.8764 +/- 0.0746 (mas)
Total Flux= 2.6052651e-05
Effective Temperature = 9537.5188
Radius{solar units) = 2.5355837+/- 0.17499250
Luminosity(solar units) = 47.902476
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Radius + Temperature — Luminosity

L=4nR20T4

 Plot L and T on HR diagram

- Evolutionary tracks — mass and age
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Compare to spectroscopy — T and log(g)

Log(g) + Radius — another way to get Mass
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Stellar Evolution Models:

Geneva — 0.8 — 120M,
models with rotation and magnetic fields

1 1 1 I 1 1 1 I ] I I l 1 1 1 I 1 1 1 I 1
5 -
s 4
I
> Lk
=
o
2 =
3 -
" rotation
" — - no rotation
2 . ;
-------- 92’ Grids
Ekstrom et al., 2012 | | | | | 1

. 4.6 4.4 4.2 4 3.8 3.6
—‘ \SS’ - < {-Vl . II. ] |
GeorgaStateUniversity @- @Vd%% ° log (Te“ [K])




CHARA 2015 Towards Adaptive Optics at CHARA

Data and results so far

Nights scheduled: 37

(from 2012-2014)

Nights with data: 15

IT FOLLOWS ME EVERYWHERE.

)]
© OIRNA  PARKHOOSE

Data on 29 stars

Diameters for 24 stars (2 O stars — alpha Cam
and HD 214680)
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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_191692 0.544+-0.012 mas
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A Ori
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In general: O8III star at 324 pc
assume 23M, and 20M_, for companion based on flux ratio of
f,/f,=0.8
_ T T T O O R I O O O I Vi
1- 4 mas 5 gy
0.32 - 1.3 AU - -\ _M
10 - 83 days - -
3 - -
3 1.0 —_ N . A / . <_(‘: A _
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HD_36861 0.280+-0.034 mas
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Fodial Velocities of lambda O
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Future work

e 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
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Questions?
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