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The Problem
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• Models  don’t match observations
• Different ideas

• Stellar activity 
• Magnetic activity inhibits  convection, leading to inflation to conserve flux 

• Star spots
• Spots  create variations flux  and affects  R by transit method

• Tidal locking
• Short Period Eclipsing Binaries  

• Metallicity 
• Models  don’t account for metallicity correctly – missing phyiscs/opacity affects  R for a fixed mass

• >> Disagreement between various studies
• Note: s ingle stars, small metallicity ranges, short period EB’s (<50 d). 
• Berger et al. 2006, Boyajian et al. 2012, von Boetticher et al. 2019, Swane et al. 2024…and 

more.
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Motivation & Research Plan

• Sample of new, precise M&R grids for 
testing stellar evolution models  

• Visual Doubles to represent s ingle stars  
& free from tidal interactions

• Use MIRC-X/MYSTIC  for precise 
angular diameters

• Masses from literature



Washington Double Star Catalog
• ρ (last meas.) ≥ 4.5“

13 systems, 26 stars  total 
• 11 binaries, 1 triple
• exclude WD GJ 166 B

P > 88 yrs
D < 12 pc
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Sample of Visual Doubles



26 MS Stars
SpT cooler than F5
• 1 F7
• 3 G1, G8
• 9 K0-K7
• 13 M0-M5

Θ: 0.33 - 1.8 mas
H: 2 – 6.8
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• Classic
• Pavo 
• Flour 

Valuable checks across 
beam combiners

14 CHARA 
Measurements
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15 with Mass Info
• 11 dynamical mases 
• 4 mass ratios
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21 observed so far

• 1 left for 2025B
• 4 left for 2026A (March)
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Sample of Visual Doubles
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Sample of Visual Doubles
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GJ 566 A

GJ 566 A

MIRC-X
MYSTIC

θLD= 1.133 ± 0.011 mas (1%)

Obs. 3 Nights  (2 in 2022, 2024)
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GJ 566 A
Obs. 3 Nights  (2 in 2022, 2024)
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GJ 566 A

MIRC-X
MYSTIC

θLD= 1.133 ± 0.011 mas (1%)



MIRC-X
MYSTIC

GJ 566 B

MIRC-X
MYSTIC

θLD= 0.853 ± 0.022 mas (2.6%)
Obs. 2 Nights  (2023, 2024)

GJ 566 B
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MIRC-X
MYSTIC

GJ 566 B
Obs. 2 Nights  (2023, 2024)
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MIRC-X
MYSTIC

θLD= 0.853 ± 0.022 mas (2.6%)

GJ 566 B



GJ 566 AB

P: 152 yrs, ρ: 4.5’’
WDS

02/28/25
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𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏 =
𝐿𝐿

4𝜋𝜋𝑑𝑑2
L: Harada et al. 2024
Fe/H: Hinkel et al. (2014)

𝑇𝑇𝐸𝐸𝐸𝐸𝐸𝐸 =
4𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏
𝜎𝜎𝜃𝜃2

0.25
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𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏 =
𝐿𝐿

4𝜋𝜋𝑑𝑑2

L: Harada et al. 2024
Fe/H: Hinkel et al. (2014)
MꙨ: priv. comm. Mark Giovinazzi, Amherst College 𝑇𝑇𝐸𝐸𝐸𝐸𝐸𝐸 =

4𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏
𝜎𝜎𝜃𝜃2

0.25



GJ 702 AB
θLD= 1.538 ± 0.001 mas

M = 0.890 ± 0.020 MꙨ

θLD= 1.227 ± 0.001 mas

M = 0.730 ± 0.010 MꙨ
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MIRC-X
MYSTIC

MIRC-X
MYSTIC

Masses from Eggenberger et al. 2008

Flores et al. (in prep.)



Solar Metallicity Model Comparisons

• Primaries: 
0.89, 0.95 MꙨ

• Secondaries: 
0.73, 0.748 MꙨ GJ 702 A

GJ 702 B

GJ 566 B

GJ 566 A

0.90 Mꙩ

0.70 Mꙩ
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GJ 166 C

θLD = 0.534 +/- 0.004 mas
M = 0.2036 +/- 0.0064 MꙨ
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MIRC-X
MYSTIC

(Mason et al. 2017)



Model Comparisons

61 Cyg A
61 Cyg B

0.80 Mꙩ

0.70 Mꙩ

0.60 Mꙩ

40 Eri C inflated by as 
much as 34% and cooler 
by 11%.

+0.00 dex

0.20 Mꙩ

GJ 166 A

GJ 166 C
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+0.00 dex
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Metal Poor Model Comparisons

61 Cyg A
61 Cyg B

0.80 Mꙩ

0.70 Mꙩ

0.60 Mꙩ

+0.00 dex

GJ 725 A

GJ 725 B
0.30 Mꙩ

0.25 Mꙩ

0.20 Mꙩ

-0.25 dex

GJ 166 A

GJ 166 C
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Metal Poor Model Comparisons

GJ 166 A

61 Cyg A
61 Cyg B

0.80 Mꙩ

0.70 Mꙩ

0.60 Mꙩ

GJ 166 C inflated by as 
much as 34% and cooler 
by 11%.

+0.00 dex

GJ 166 C

GJ 725 A

GJ 725 B
0.30 Mꙩ

0.25 Mꙩ

0.20 Mꙩ

-0.25 dex
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Final Remarks

Goal: Provide a sample of nearby low mass stars  with precise M&R to test 
stellar evolution models

Hope to get dynamical masses for most of the sample

So far, see a  trend with metallicity once bias of short-period EB’s removed
• Solar metallicity models  agree well with observations
• Metal poor stars  are s ignificantly more inflated and/or cooler compared to models, likely 

unrecognized if assumed solar metallicity

Results  published soon ~Summer 

• Expand sample with Dual Star Interferometry? 
The Radius  Inflation Problem
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