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Low Mass Stars and Stellar Models

dM EB Orbital Period – Radius DiscrepancyLower MS Mass – Radius Relation

 Low mass stars in eclipsing binaries allow direct measurement of stellar properties
 Mass, radius, effective temperatures, luminosities, chemical composition

 Observed stellar radii are ~ 10 – 15% larger than modeled radii
 Are tidally induced magnetic fields in close binaries the cause of this discrepancy?



  

Outline

 Variability in SDSS Stripe 82
 Eclipsing binary systems from this dataset

– Modeling

– Parameter distributions

– Follow-up candidate selection

 Follow-up observations
– SDSS J2122 – dM0 + dM1 EB

– SDSS J0211 – dM1 + dM2 EB

 Future work



  

Variables from SDSS Stripe 82

HADS – period: 0.049 days RRab – period: 0.595 days RRc – period: 0.357 days

A/BHB EB – period: 1.51 days MS+WD EB – period: 0.143 days SDSS QSO

 ~ 2 million total point sources identified
 ~ 1.3 million point sources with:

 ≥ 10 detections, SDSS r < 22.0 
 16796 total variable point sources

 781 periodic variables
 382 EBs
 288 RR Lyrae, 49 HADS
 ~ 60 other (rotation, CV, ELL, etc.)



  



  



  

Stripe 82 Eclipsing Binaries

gK EB – period: 0.223 days dK EB – period: 0.353 days dM EB – period: 0.979 days

 382 total EBs
 162 EBs with secure periods
 104 EBs suitable for LC modeling

 Use Wilson-Devinney model code
 Fit SDSS gri LCs for r-i < 0.7 
 Fit SDSS riz LCs for r-i > 0.7

 Fix:
 e = 0, no third light, no spots
 log g, [Fe/H]

 Fit:
 R2/R1, (R1+R2)/a
 L2/L1, M2/M1
 inclination
 MJD0
 effective temperatures



  

EB Orbital Parameter Distributions

Orbital Period Orbital Inclination



  

EB Stellar Parameter Distributions

Photometric mass ratio M2/M1 Photometric mass ratio vs. period



  

Two M-dwarf EBs – SDSS J2122

SDSS J212203.12-010053.3
Period: 0.791032 ± 0.000147 days
HJD0: 2455775.9743

M
1
: 0.616 ± 0.075 M

ⵙ   
R

1
: 0.594 ± 0.016 R

ⵙ

M
2
: 0.532 ± 0.059 M

ⵙ   
R

2
: 0.518 ± 0.014 R

ⵙ

T
eff,1

: 3330 ± 338 K, SpT: dM0

T
eff,2

: 2934 ± 510 K, SpT: dM1



  

Two M-dwarf EBs – SDSS J0211

SDSS J021121.55-003808.3
Period: 0.623655 ± 0.000406 days
HJD0: 2455879.7346

M
1
: 0.515 ± 0.097 M

ⵙ   
R

1
: 0.541 ± 0.024 R

ⵙ

M
2
: 0.498 ± 0.082 M

ⵙ   
R

2
: 0.517 ± 0.021 R

ⵙ

T
eff,1

: 3192 ± 473 K, SpT: dM1

T
eff,2

: 2836 ± 619 K, SpT: dM2



  

Low Mass Stellar Models Revisited

Lower MS Mass – Radius Relation dM EB Orbital Period – Radius Discrepancy



  

Future Work

 More EB catalog science
 Estimate absolute masses and radii of Stripe 82 

dM EB sample directly
– cf. Coughlin et al. 2011 (Kepler sample of EBs)

 More follow-up light-curves and RVs for final 
target EBs
– Observations this week

 Improve modeling of final two EB targets
– Better mass estimates needed



  

Summary

 ~1.3 million point sources extracted from SDSS Stripe 82

 16796 variable point sources
– 781 periodic variable stars

– 382 EBs, 288 RR Lyrae, 49 HADS, ~60 other

– Search: http://shrike.pha.jhu.edu/cat-search/var-search

– Browse: http://shrike.pha.jhu.edu/stripe82-variables

 2 M-dwarf EBs with follow-up observations to get M + R

– SDSS J2202 (dM0 + dM1):

● M
1
: 0.616 ± 0.075 M

ⵙ
, R

1
: 0.594 ± 0.016 R

ⵙ

● M
2
: 0.532 ± 0.059 M

ⵙ
, R

2
: 0.518 ± 0.014 R

ⵙ

– SDSS J0211 (dM1 + dM2):

● M
1
: 0.515 ± 0.097 M

ⵙ
, R

1
: 0.541 ± 0.024 R

ⵙ

● M
2
: 0.498 ± 0.082 M

ⵙ
, R

2
: 0.517 ± 0.021 R

ⵙ

 Observed radii are larger than predicted radii from models

http://shrike.pha.jhu.edu/cat-search/var-search
http://shrike.pha.jhu.edu/stripe82-variables
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