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The Ages of Young (and
Adolescent Age) Stars

From Pre- to Post-Main Sequence
Russel White (GSU)

Needed for understanding:
stellar, circumstellar, and exoplanet evolution

7000 6000 5000 4000
Teff(K)

\SS’ : I BJ G vatoire - LESIA $
GeorglaStateUmversny @ ’NOAO de Paris ""-‘




<1Gyr
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Ages and Masses are in
00 most cases determined
- from Theoretical
- Evolutionary Models
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Star in Moving
Groups

... that
can be spatially
resolved

Large: K< 7; Filled: DEC > -10
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McCarthy & White (2012)
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The nearest M
dwarf debris disk

Occulting  Location
Disk of Star

Size of Neptune's Orbit

50 Astronomical Units

AU Microscopii Debris Disk
Hubble Space Telescope « ACS/HRC

Large: K< 7; Filled: DEC > -10
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Angular Size (maos)

McCarthy & White (2012)
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McCarthy & White (2012)
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CHARA/Classic
Observations

with Gail Schaefer

NASA/GSFC
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McCarthy & White (2012)

0_8 RAARLALERY RAERALLLEN LALERLELEN RLLEEILLER
' O AU Mic
[ AT MicA, B &
0.6 0O HD 25457 7
O
GJ’393 AB Dor AK Pic
O IR Y
0.4 <><> & i
0
E & ¢ 0 '
°Sm <>0<> '
0 OB
)
0.2} g ‘E}'_ 0 @‘
B RE ;;5!0
=)
* e <
8°8 o
0‘0 IlllllllllIlllllllllIlllllllllllllllllll
3000 4000 5000 6000 7000

"&m%‘a - . .
@ (O e BREFER

Temperature (K)




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

T I T T T T I T T IIYI T T l:l I l:l l,.l I l_.l T l:l T T T T I T
" 1.4 1.27 Lo :

V. I
AB D [\ oedis 2
or .\ upper ;89
with Gail Schaefer, i limits '

. HD 25457

Ellyn Baines = [ X 777 ™
8 ok \
HD 25457: N
Contracting or § i
Expand[ng? \%-)/ 0.8 NN e
23 Myr vs 1.7 Gyr Zc:: i
o6~ N

Requires - Dartmouth

Evolutionary

likelihood - Modele
: 0.4F GJ 393 [\ :
analysis l N\

1111111111111111111111111111‘\\‘\1111

See Ligi et al. (2016), Pont 380 375 370 365 360 355 3.50
& Eyer (2004), Jargensen log [Effective Temperature]

& Lindegren (2005).

/ Q\i‘*’-u»%&‘ ) . .
@ (O e BREFER

\SS’ & : (0 vatoire  Lesia LY
GeorgiaStateUniversity @‘ PNOAC de Paris X =



- Open clusters: benchmarks for stellar evolution




- Open clusters: benchmarks for stellar evolution

Predicted Stellar Density (arbitrary units)
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Open clusters benchmarks for stellar evolution
o and now exoplanet ev0lut|on'
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Open clusters benchmarks for stellar evolution
o and now exoplanet ev0lut|on'
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Open Cluster Ages from Giant Star Sizes

(Hyades, Praesepe, Coma Berenices, Ursa Major)
with Sam Quinn, Jeremy Jones
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Open Cluster Ages from Giant Star Sizes

(Hyades, Praesepe, Coma Berenices, Ursa Major)
with Sam Quinn, Jeremy Jones
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M Cluster and Moving Group Ages from A

Star Shapes (Ursa Major, Hyades)
Jeremy Jones et al. (2015) Jeremy Jones et al. (2016)
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Summary

- New Sizes of Young Pre-Main Sequence Stars
— AU Mic is 23 £ 5 Myr, (consistent with Bell et al. 2015)
— AB Dor star are ZAMS

- Ages of Clusters from Giant Star Sizes
— Need better photometry (Fg,) and weather!
— With K2 asteroseismology? (see Mosser et al. 2014)

+ Ages of the Hyades and Ursa Major from A Stars
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