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Conventional solar coronagraphs, which detect broad-band photospheric light Thomson-
scattered by coronal electrons, measure only electron density along the line of sight and the 
transverse (plane-of-sky) velocity of transients.  A new and simple experimental technique, 
based on the Imaging Spectrograph of Coronal Electrons (ISCORE) that was proven during 
ground-based eclipse measurements by Reginald et al. (2003, 2004, 2009, 2011, 2014), uses 
a set of filters in a coronagraph to derive the thermal electron temperature and electron bulk 
flow speed in the radial direction in the low solar corona.  Measurement of these coronal 
parameters will significantly improve solar wind measurements and heliospheric models as 
they propagate transients from the lower solar atmosphere through the heliosphere towards 
the Earth and other planets.  

A proposal was submitted to the 2014 H-TIDS CubeSat call titled Spherical Occulter 
Coronagraph CubeSat (SpOC Cube).  This 6U CubeSat bus will be integrated with a 
coronagraph detector and optics, including necessary filters and filter-changing mechanism.  
The primary mission will deploy an 8-cm diameter, black-painted, free-flying spherical 
occulter, leading to the name Spherical Occulter Coronagraph CubeSat, or SpOC Cube.  
After occulter deployment, the actively controlled 6U CubeSat will provide inertial formation 
flying with this passive sphere between it and the Sun to provide a coronagraph with 
approximately 2.0 m separation between the occulter and optics, which is farther than any 
current space-based coronagraph, leading to better signal-to-noise due to suppressed 
diffraction from the occulter as well as improved vignetting in the low corona.  The 
formation flying and passive secondary make this all possible within a 6U CubeSat. The EM-
1 orbit is advantageous as it will be out of the significant influence of Earth’s atmospheric 
density variations and changing gravitational forces, greatly simplifying all aspects of 
formation flying. SpOCCube is directly scalable to future solar coronagraphs on the scale of 
an Explorer-class mission, SpOC-Ex, which would provide larger occulter-optics separations 
for even better signal/noise and vignetting performance that could push imaging and plasma 
diagnostics down to <1.05 solar radii.   
 
 


