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« Stellar Astrophysics

- Stellar Diameters
- Rapid Rotation
- Spotted Stars

* Binary Stars
- Orbits
- High Contrast Binaries

- Interacting Binaries
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e Circumstellar Disks

- Be Stars
- Young Stellar Objects

 Transient Events

- Nova Explosions
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Interferometric Observables

 Visibility amplitude
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Interferometric Observables

 Visibility amplitude
O — size and structure of source
< e Closure phase

- asymmetries in source
distribution

Monnier 2007
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Interferometric Observables

 Visibility amplitude
— size and structure of source

e Closure phase

- asymmetries in source
distribution

e Differential visibilities and
phases

— emission lines
- velocity structure
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Stellar Diameters
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Fundamental Stellar

Parameters

Boyajian et al. 2012 E

« Angular diameter + parallax

Visibility
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Fundamental Stellar

Parameters

Boyajian et al. 2012 _

« Angular diameter + parallax

Visibility
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« Angular diameter + parallax
- Linear radius

e Spectral Energy Distribution
- Bolometric flux

« Effective Temperature
= Fp,=70"0T"
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Fundamental Stellar

Parameters

Visibility
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Exoplanet Host Stars

* Physical parameters of
planets

- Mass, age

 Size of habitable zones

von Braun et al. 2014 ‘:'to observer
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Asteroseismology
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Power spectral density)
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Asteroseismology

B I I I ) I j I . I ’ . I. I j =
8 Vimax Chaplin & Miglio (2013)
oL b

- <Vn|> i
4 } +—>r
2F
| L

1,500

2,000 2,500
Frequency (uHZz)

Mass, radius, mean density, and
surface gravity (need Teff)

Viay © (M R2) (T )0
<V, > o <p>05

Oscillation power spectrum
<v,>: frequency separation of modes

Vi frequency of maximum power

\QS) & 0 atoire - Lesia G
Georglasmte[hnverslty @5 de Paris )

10

Rinterf (RO)

Rinterf/Rseisrn

T T
O h %é/"
€ Up d
L P&
//'-§-(
n BO?&KE/
acMi 7
E
8 ‘-’ir/;-eﬂ‘ g Hyi
« Cen A @~ ® HD49933
TIB Scfﬁ/"ﬂ'—!—' -
7 Cet.Fax Cen B i
i Kepler and CoRoT Targets
| . . L : : . |
BATALAL R

Test asteroseismic scaling relations
for main sequence stars

Huber et al. (2012)

4




Vrad (Kmi/s)

res. (Km/s)

CHARA Community Workshop 2017-03-15

-2

Cepheids
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measured over the pulsational phase (Merand et al. 2005)

Improve calibration of Baade-Wesselink for determining pulsation
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Cepheids

Merand et al. 2015
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Surface Features
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Surface Features
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Rapid Rotators

Oblateness

MIRC Observations of Rapid Rotators

Gravity darkening
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Rapid Rotators
MIRC Observations of Rapid Rotators . O blate neSS
e — e Gravity darkening
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Spotted Stars

a 2013 imaging of ¢ And Persistent polar starspot
(Aitoff projection)

i « Magnetically active star zeta
Andromedae

« Tidally locked close binary:
RS CVn, K1 Il + K1V
* Rotation Period: 18 days
" $=0125 ' $=0250 ' #=0375 '
g o0& 0750 { -0875

Roettenbacher et al. (2016)
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Spotted Stars

: pstiecac e Pl « Magnetically active star zeta
S Andromedae
4,200

« Tidally locked close binary:
RS CVn, K1 Il + K1V
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* Rotation Period: 18 days
e 6=2502+0.008 mas
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" 5 i Wil Tl B Direct confirmation of
P : ¢: "’. ¢: | persistent polar spot

Roettenbacher et al. (2016)
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Roettenbacher et al. (2016)
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Magnetically active star zeta
Andromedae

Tidally locked close binary:
RS CVn, K1 Il + K1V

Rotation Period: 18 days
0 = 2.502 £ 0.008 mas

Direct confirmation of
persistent polar spot

Transient lower latitude spots

Can't be explained by solar
dynamo
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Spotted Stars

Roettenbacher et al. (2016)
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Binary Stars

Separated Fringe Packet Binaries

Ideal Formation of Separated Fringes
Effects of Changes in Separation and Magnitude
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Binary Stars

Visibility Modulation

A « Fringe packets for the two
sk components overlap
 Amplitude of fringes varies
0-61 periodically
04l - binary separation
e Minimum in curve
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- flux ratio
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Binary Stars

Squared Visibility __Closure Phase
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Interacting Binaries

P =29 days

Beta Lyrae Algol a=2.2mas

P =13 days
a=0.87 mas

Zhao et al. (2008) Baron et al. (2012)
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Transiting Disk:

Epsilon Aurigae

Epsilon Aurigae Eclipse (CHARA-MIRC)

- UT2009Dec03
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Transiting Disk:

Epsilon Aurigae

Epsilon Aurigae symmetric disk models

g.g N “ 1‘1I"mu:‘licter_'l eclipse photometry from the symmetric disk models
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High Contrast Binaries
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RS CVn Binaries
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Rapidly rotating B-type stars that
eject gas Into a circumstellar disk

Evidence for the disks
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Be Stars

Rotationally broadened emission
lines

IR excess
Linear polarization

Spatially resolved through
interferometry

Variable on time-scales of days to
decades
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Be Stars

3 3
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Geometry and physical structure of disks Gies et al. (2007)
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Kinematic Model
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Binarity in Be Stars

- High contrast at close separations

4
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- with MIRC image of disk
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* Role of binarity in Be stars — past mass transfer events?

- Spun up secondary orbiting stripped down remnant
companion (neutron star, white dwarf, helium star)

Mourard et al. (2015)
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Resolve Ha formation region in young
accreting intermediate mass star

Bulk of Ha forms in disk wind from
innermost regions (0.05 — 0.15 AU)

Perraut et al. (2016)
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Classical Nova

Material from close binary
companion accretes onto
surface of white dwarf

When pressure and
temperature of accreted
material reach a critcal level,
ignites in a thermonuclear
runaway

Expansion velocities of
500 — 3000 km/s
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Nova Delphini 2013
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I ] expansion — optically thick
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 Asymmetric shape detected

Schaefer et al. 2014 as early as t = 2 days
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 Many more science opportunities

- 141 refereed papers and counting

 AO + updated detectors + community input

- Many more years of productive science
programs in the future
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