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Starshade

Starshade  Throws Deep Shadow Over Telescope.  Exoplanets  appear over limb of shade.
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(We love the title!)
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Top goal of Exoplanets  from Space should  
be spectroscopy of habitable exoplanets!

Need competed program of technology  
development and key observations to happen  
in this decade.

How Can An ExoZodi  Mission Be Accomplished?

ASTRO2010 specifically mentions three approaches:
• Interferometric  Nulling
• Internal Coronagraphy
• Starshades
And they suggest getting the data through ground,  
suborbital, or Explorers.

Interferometry  
from the ground is starting to address exozodis, and 
is expected to achieve 10-6. Reaching 3x10-9 at 0.15”  
may be beyond the scope of ground-based approaches.

Internal Coronagraphs 
can, in principle, reach 3x10-9  at 0.15”, but it’s unclear 
whether that mark can be achieved within the stringent  
cost and time cap. At 4/D  this goal would dictate a 3m 
telescope, which is already a flagship. A 1.5m system (like 
Trauger’s  ACCESS concept) would require a 2/D 
coronagraph if 0.15”  IWA is to be reached. 

Starshades  
can provide the needed capability without a flagship-class  
budget.  But it is unclear whether the goal can be achieved  
within the usual budgetary restraints of an Explorer. Two  
variations on this theme are discussed to the left.

Starshade  missions require two separate craft, placing an 
initial cost barrier on any instance.

Option 1: Use JWST
By using an existing telescope in high Earth orbit, the cost barrier can be lowered. 
We have been studying this option for four years now, and have shown that it is 
capable of doing the “Earth Problem”  with a 50m-class shade, costing about $600M.  
By reducing the performance required to meet the 3x10-9  @ 0.15”  goal, the cost and 
size of the starshade  can be substantially reduced.

Option 2: Dedicated Near-UV Telescope
If the starshade  is flown in concert with a telescope  
specifically designed for the purpose, the cost of the  
starshade  can drop.  Operation near 400nm can  
decrease the starshade  to below 15m diameter and  
separation of under 10,000km. A diffraction-limited  
telescope could be under 1m in diameter.

Turnbull and Glassman have plotted all the actual habitable  
zones  in angular space. Careful inspection of this diagram  

shows that in order to study exozodis  in a dozen good  
habitable zones,  IWA of 0.15”  is required.

Simulations of the Solar System viewed from 10pc show that too small  
a telescope can cause the planets to fade into the exozodi.  However, a  

much smaller telescope can still resolve the exozodi, and measure it in the  
manner dictated by ASTRO2010.

Simulation of the Solar System viewed 
with a 1.5m telescope shows zodi  
clearly. It also shows Jupiter and  

Saturn, which are outside the zodi.
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