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PAVO Basics
• 3-Telescope Beam Combiner 
• λ ~ 0.6-0.8 um in ~20 channels 
• Spatially modulated pupil-plane fringes  
• Best performance: R ~ 8 mag 
• No major hardware upgrade since ~2009



CHARA 2017: Year 13 Science Review – Adaptive Optics and Open Access

Text

sometime in 2009 …

Mike

PAVO Fringes
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PAVO Software

• 2T: essentially the default operation mode

• 3T: bias reduction issues; we welcome 
collaborators willing to contribute to reduction 
efforts (chopper data available)

http://pavo.wikispaces.com/

• Reduction & analysis tools available (on cvs … 
to be ported to Github soon)
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2016

2017A
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PAVO Science: 
Diameters for Galactic 

Archeology
White, Huber, Karovicova, 

Ireland, Bedding + VEGA Team





Galactic Archeology
➞ Asteroseismology (Kepler/K2, TESS)

➞ Spectroscopic surveys (APOGEE, 
GALAH, RAVE, Gaia-ESO)

but … all hinges on fundamental 
calibration: radii for asteroseismology, 

Teff for spectroscopy!
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Asteroseismology Program

Huber et al. (2012) 
White et al. (2013) 
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Asteroseismology Program

Huber et al. (2012) 
White et al. (2013) 
White et al. in prep
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Gaia DR1 parallaxes

Asteroseismology Program

Huber et al. (2012) 
White et al. (2013) 
White et al. in prep



CHARA 2017: Year 13 Science Review – Adaptive Optics and Open Access

Gaia Benchmark Program
[Fe/H]=-0.9 [Fe/H]=-2.1

[Fe/H]=+0.3

Karovicova et al., in prep

(V=7.6!)
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White et al., nearly submitted

Bright Kepler/K2 Stars
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“Maia is variable, but 
Maia is not a Maia 

variable.”
White et al., nearly submitted
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Interlude: Cross-Beam 
Combiner Calibrations
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VEGA  

~ 0.7 mas
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PAVO 
VEGA VEGA  
PAVO

~ 0.7 mas
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ΘLD,PAVO = 1.109 mas 
ΘLD,Classic = 1.093 mas

Huber 2016
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ΘLD,PAVO = 1.109 mas 
ΘLD,Classic = 1.093 mas

Facts or Alternative 
Facts?

Huber 2016
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10%
10%
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10%
10%

(0.6 %)
(0.3 %)
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10%
10%

(0.6 %)
(0.3 %)

Solution: dedicated (simultaneous?), multi-
beam combiner observations of the same 

target/calibrators?
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PAVO Science: Limb 
Darkening

White, Huber, Ireland, Tuthill, 
Bedding
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ups And (2T Data!)

White et al., submitted

Uniform Discυ And 
F4V
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mu Her

eta Cas • systematically 
lower limb-
darkening than 
expected from 
1D atmospheres 
…

White et al., in prep

• 4 solar-type stars 
with 2nd lobe 2T 
fringes
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PAVO Science: Lunar 
Occultations

Tuthill, Richichi, Farrington, ten 
Brummelaar, …
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1 second

PAVO

Tip-Tilt
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Summary

•  Key Science (4+ papers in prep):

• 2T PAVO routine, 3T progress stalled by lack of 
(human) resources

• Asteroseismology (White/Huber) 
• Gaia Benchmarks (Karovicova/White) 
• Limb Darkening (White/Huber) 
• Lunar Occultations (Tuthill/Richichi)

•  Cross-Beam Combiner calibrations should 
become priority in open access CHARA era


