
Using Solar Telescopes to do 
Double Star Speckle Interferometry

A New World of Possibilities

Richard Harshaw and Jimmy Ray 
!

Phoenix, Arizona



Seriously into double stars!



What Started it All



I Had Stumbled Upon Short Arc Binaries

Green “+” signs 
are Micrometer

Pink “●” signs 
are Photograph

Blue“●” signs are 
Speckle Interferometry



What a Short Arc Looks Like



Classic Example



7

A Case Using Trendlines



Invitation to Kitt Peak



Why Speckle Is Important

Micrometric 
measures 

always show 
significant 
scatter on 
close pairs

Speckle 
measures 

show much 
less scatter on 

close pairs



The Most Interesting Binaries

Need to have relatively short periods so we can 
“weigh” the stars 

This in turn lets us fine-tune the H-R Diagram 

Short periods imply very close separations 

Wide pairs may take up to a million years to orbit; 
it may take millennia to gather enough data to 
solve the orbit



The Stats on the WDS

Separation
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The 6th Catalog of Orbital Elements

2,494 Orbits  
!
Masses computed on 4,988 stars 
!
Orbits are graded from 1 (very good) to 9 (very iffy)



The 6th Catalog of Orbital Elements

Orbital Analysis
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Speckle Interferometry (Harshaw)

The WDS shows 1,702 total records of double star 
measurements by Heliometer 
 Mean separation of 30.619” 
 Median separation of 10.475” 
 Leans towards much wider pairs!  
 

Up to 2014, Heliometer systems had never been used for 
EMCCD Speckle Interferometry



The Physics of Convolution

David Fried, 
“Fried cells” Kolmogorov



Enter Antoine Labeyrie (1970) 
(Father of Speckle Interferometry)



What We See at f50 (Yes, f50!)



Super Fast EMCCD Cameras

Up to 11,000 
frames per second!



Composition of a FITS Cube

FITS = Flexible Image Transport System



Data Reduction

Trims out bad data and computes standard 
deviations, etc.

REDUC

Florent Losse

Plate 
Solve 3

David Rowe



Solving With Plate Solve 3- No Deconvolution  
WDS 13491+2659



Plate Solve 3 With Deconvolution



After Cleanup



The Solution

On this night, this Grade 2 
Orbit had a separation of 
2.963” and position angle of 
184.8°.  

We are within 0.002” of arc 
on rho and ~50° off on theta, 
but then we did not correct 
for field rotation yet. 
!
Accuracy ~ 1,000 x 
micrometer!



Conclusions

✰ Solar telescopes / heliostats CAN be used 
for speckle if properly collimated 

✰ With most solar telescopes in heavy use 
during the day and mostly idle at night, a 
whole new instrument world opens for 
astronomers (both professional and lay) to 
do serious binary star research


