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First science publication..... 5 years later!
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ABSTRACT

We report on K-band interferometric observations of the bright, rapidly rotating star Regulus (type B7 V) made with
the CHARA Array on Mount Wilson, California. Through a combination of interferometric and spectroscopic measure-
ments, we have determined for Regulus the equatorial and polar diameters and temperatures, the rotational velocity and
period, the inclination and position angle of the spin axis, and the gravity darkening coefficient. These first results from
the CHARA Array provide the first interferometric measurement of gravity darkening in a rapidly rotating star and rep-
resent the first detection of gravity darkening in a star that is not a member of an eclipsing binary system.

Subject headings: infrared: stars — stars: fundamental parameters — stars: individual (o Leonis, Regulus) —
stars: rotation — techniques: interferometric




Layout of the CHARA Array
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Optics Laboratory




The 30 second CHARA tour.




“Beam Combiners are us”

CHARA CLASSIC - 2 way open air J, H & K
CHARA CLIMB — 2x3 way open air J, H & K
FLUOR - 2 way fiber based K band

MIRC — 6 way fiber based imager J, H & K
VEGA — 4 way open air V,R,I R=30000
PAVO — 3 way aperture plane V,R,|

CHAMP — 6 beam fringe tracker J, H & K
More to come... (MYSTIC, FRIEND....)




ROCMI 2006




log L (L.)

An Interferometric HR Diagram
Compliments of Tabetha Boyajian and Kaspar von Braun
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* Altair (a Aql, V=0.7)
— Nearby hot star (d=5.1pc, SType A7V, T=7850 K)
— Rapidly rotating (v sin 1 =240 km/s, ~90% breakup)

Altair Image Reconstruction Altair Model (3=0.19)

North (milliarcseconds)
North (milliarcseconds)

Monnier et al. 2007

2 1 0 -1 -2 2 1 0 -1 -2
East (milliarcseconds) East (milliarcseconds)




MIRC Observations of Rapid Rotators

—

B8V A5IV A7V LYAYSIAY F2IV

Regulus Rasalhague Altair Alderamin Bet Cas

Che et al. 2011 Zhao et al. 2009 Monnier et al. 2007 Zhao et al. 2009 Che et al. 2011

from recent review by Ming Zhao
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Imaging spots is hard because the dynamic range is large.

North (mas)

1 0 -1

East (mas)
Figure 10. F1G. 2.— Shown is a closeup of the SQUEEZE reconstruction for ngular

diameters €

the Sep 2t", 2011 data near an apparent starspot. The black circle
on the right shows the aperture used to extract starspot properties
from reconstructed image. The black circle on the left shows the
aperture over the “quiet” photosphere. The “quiet” photosphere
is defined as a part of the stellar surface devoid of flux gradients.
The size of the aperture is identical to the minimum achievable

angular resolution. Parks et al. 2015




BLyrae — First Imagery: 4-frame movie
Zhao et al. Science 2007.
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Four images are
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B Lyrae — The Movie
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The expanding fireball of nova

Delphini 2014 Schaefer et al Nature 2014

Angular Diameter (mas)

"y
A}

—
o

oo

| T T T A T e O T T i N

| I l 1 1 l 11 1

Time since outburst (days)




CHARA-AO Program |

« The CHARA Adaptive Optics Program is
broken into 2 Phases.

* This is purely an artifact of funding
realities.

 Phase I, which includes Wavefront Sensors
for each telescope and non-common-path
AQO systems for the laboratory, was funded
in 2010 and is now nearing completion.

 Phase II, which includes deformable
mirrors for each telescope, should begin
later this year.

* The program (as of two weeks ago) is fully
funded.




CHARA-AO Program - Science Rational
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CHARA-AO Program Science Rational |
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CHARA-AO Program — Telescope WF'S
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- CHARA-AO Program — Lab AO
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CHARA-AQO Program - Software
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CHARA-AO Program — Does it Work? 7




CHARA-AO Program — Does it Work? n
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CHARA-AO Program - Does it Work? ]
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CHARA-AO Program — Phase 11

* All results so far use Phase-I1 AO
only.

* Just before this meeting we were
told that Phase 11, which will
fund Deformable Mirrors for
each telescope, will be supported
by the NSF.

* These DMs must be large and will
replace M4 in the current optical
path.

« $2.7M USD project.







