
Binary Differential Imaging 
(BDI):
• Simultaneously image science target 

and PSF reference star in same filter
• Combine binary imaging with 

Karhounen-Loeve Image Processing1 
(KLIP) and angular differential 
imaging (ADI)
• Image at L’ to take advantage of 

large isoplanatic patch (~30”) -> 
PSFs should be nearly identical2

The MagAO/CLIO 
survey:
17 visual binary systems2:
• Nearby (<~200 pc)
• Young (<~200 Myr)
• Separation 2-10”
• L’ mag within ~2 mag
Imaged 2015 – 2017
With MagAO + CLIO3 
camera on Magellan Clay 
telescope in L’
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Processed with 
KLIP:
• Principle 

component 
analysis (PCA) 
applied to image 
data.

• Each star is used 
to form the basis 
set for the other4

Key Result:
One candidate companion! 

• Rotated with the sky
• Significant acceleration btwn Hipparcos and 

Gaia5

• Poor Gaia astrometric solution

Followed up with MagAO-X6:
• April 18th, 2022
• z’, i’, r’, g’
• Easily detected!

Confirmed!

Introducing the NEW 
HIP 67506 C!
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HIP 67506 C:
• Best fit models give SpT = M4V, 

Teff = 3100K, log(g) = 5.0
HIP 67506 A:
• Best fit models give SpT = F8-G2, 

Teff = 6000K, log(g) = 3.0
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Common proper motion plot of HIP 67506 C relative to A.  Motion of signal if it were an 
unmoving background object given by the black track, and 2015 observation location 
given by the diamond. Circles mark actual observed location. This shows C is likely a 

bound companion

Aside: 
HIP 67506 B is 
NOT bound

Relative astrometry of HIP 67506 B relative to HIP 67506 A. The motion of a 
background star at the position of HIP 67506 B is shown by the black track for 
the Gaia EDR3 proper motion and parallax given for HIP 67506 B , with the 

predicted position at WDS observation epochs marked by colored diamonds.  The 
observed WDS positions are marked by filled circles. The astrometry is more 

consistent with a more-distant background star than a bound companion!

• HIP 67506 was identified as a wide binary in 
the Hipparcos and Tycho Doubles and 
Multiples Catalog with another star with 
separation 9”

• Dubbed HIP 67506 A and B

• We conducted a common proper motion 
analysis with WDS and Gaia astrometry

• HIP 67506 B is not gravitationally bound and 
is ~10x further distant than HIP 67506 A!

Color-Magnitude diagram of stars in the CARMENES7 sample of M, L, and T 
dwarfs and selected Hipparcos stars (earlier SpTs) in Sloan r’-i’ color vs g’ abs 
magnitude, colored by spectral type, with our MagAO-X photometry (converted 
to Sloan system) of HIP 67506 A (maroon) and B (orange). B is consistent with 
mid-M and A is consistent with late-K to early-M colors.


