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This Research Grant provides support for development of nanotechnology for x-ray 
astronomy instrumentation. MIT has made significant progress in several development 
areas. 

In the last year we have made considerable progress in demonstrating the high-fidelity 
patterning and replication of x-ray reflection gratings. We developed a process for 
fabricating blazed gratings in silicon with extremely smooth and sharp sawtooth profiles, 
and developed a nanoimprint process for replication. We also developed sophisticated 
new fixturing for holding thin optics during metrology without causing distortion. We 
developed a new image processing algorithm for our Shack-Hartmann tool that uses 
Zernike polynomials. This has resulted in much more accurate and repeatable 
measurements on thin optics. 
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