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The Gist

• Observe exoplanet host stars

• Measure angular diameters

• Calculate radii, Teff

• Check for stellar companions



CHARA Collaboration Year-Six Science Review 

Recent Work

• Eleven exoplanet host stars

– 1 dwarf, 4 subgiants, 6 giants

• Estimated mass, age

using stellar model

(inputs = [Fe/H], 

Teff, V mag)
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K III Stars

• Measured 25 stars

– 6 host exoplanets

• Estimated mass using 

stellar model

• Asteroseismology will measure mass directly
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Collaborating with: 

• M. Döllinger (ESO)

• F. Cusano, E. Guenther, 

& A. Hatzes (TLS, 

Germany)
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Teff Issue

• Döllinger et al. 

measured Teff

spectroscopically

using Fe I and Fe II

lines

• We calculated it using 

our measured LD

SPECTROSCOPICALLY MEASURED Teff (K)
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Teff Issue

• Teff errors didn’t show trends with:

– log g

– Diameter/radius

– (V-K) color

– Distance

– Spectral type

– Metallicity

– Bolometric correction



CHARA Collaboration Year-Six Science Review 

Teff Issue

• May be due to:

– Spectroscopic measure Teff in that part of the 

atmosphere where the Fe lines are present

– Our measurements consider the entire face of the star

– Atmospheric models may be missing source of 

extinction, which would affect Teff
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Stellar Companions

• Use residuals to diameter fits to eliminate 

certain spectral types for each exoplanet host 

star

• Did this for 22 stars in 2008
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All About Inclination

• i is assumed to be nearly edge-on

– Therefore the companion mass m sin3i is assumed to 

be a planet

• A low-mass star in a nearly face-on orbit could 

mimic a planet

• Interferometric measurements help to rule out 

certain spectral types
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G5 V, K0 V, K5 V, M0 V, M5 V

• Magnitude difference (K) and separation () 

were calculated for each exoplanet host star

• The angular diameter () for each secondary 

was calculated using  and standard R values
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G5 V, K0 V, K5 V, M0 V, M5 V

• K, ,  were used to calculate the visibility 

curve for a binary system composed of the 

known host star and each possible secondary

• Used position angles

0, 30, 60
。 Vmax
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Calculated Visibility Residuals

res = observed scatter 

Vmax = theoretical binary curve
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Criteria

• If Vmax ≥ 2res for a given secondary 

component, that spectral type could be ruled out

• If Vmax  2res, it can’t be guaranteed the 

effects of the secondary star would be seen in 

the visibility curve
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Absolute Magnitude vs. Spectral Type

HOST STAR ABSOLUTE V MAGNITUDE
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20 More Stars

HOST STAR ABSOLUTE V MAGNITUDE
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Totals So Far

• 60 angular diameters have been measured

– Physical radii for all

– Teff for 36

• Companion checks for 42 stars
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NPOI Work

• Observe exoplanet host stars

• 16 observed to date

• 9 have diameter 

measurements

• 2 zero-crossing stars

g Cep,  = 3.06 mas
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NPOI + PTI Archival Data

• 77 stars were observed using both instruments

• Diameter measurements from both for 29 stars

• Will tell us about limb-darkening

• When do diameter fits to both data sets, should 

reduce the errors
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Future Work

• Put an end to fires and mud slides

• Use PAVO to observe smaller exoplanet hosts

• Continue with K III measurements using 

Classic/CLIMB

• More measurements from the NPOI


