"5bjectives and Key Challenges:

¢ Develop lightweight X-ray mirror technology achieving better
than 10-arcsec HPD angular resolution while minimizing cost and
schedule; advance to TRL 5 to enable missions planned for 2010s
and 2020s

e Prepare ways to achieve significantly better than 10-arcsec
resolution while keeping the mass and cost at similar levels

e Fabrication and metrology of mirror segments

e Coating mirror segments with 20 nm of iridium w/o distortion
e Alignment and bonding of mirror segments

Significance of Work:

e Enables major X-ray observatories such as ESA’s ATHENA and
NASA’s Astrophysics Roadmap’s X-ray Surveyor
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Approach:

* Precision glass slumping and polishing silicon to make mirror
substrates

¢ Use magnetron sputter or atomic layer deposition to maximize X-
ray reflectance

¢ Use interferometer, null lens, and interferometric microscope to
conduct measurements

e Use Hartmann tests to align mirror segments
¢ Develop precision epoxy-bonding techniques
Key Collaborators:

¢ Michael Biskach, Kai-Wing Chan, Ryan McClelland, and Timo
Saha (GSFC)

e Stephen O’Dell (MSFC)
Current Funded Period of Performance:
Oct 2014 — Sep 2016

Recent Accomplishments:

v" Slumped mirror substrates achieving better than 10-arcsec HPD
v’ Coated mirror substrates with 15 nm of iridium without distortion

v’ Repeatedly co-aligned and bonded multiple mirror pairs, achieving
8-arcsec HPD X-ray images

Next Milestones:

¢ Refine mirror bonding process to fully realize mirror segment
potential of 6.5-arcsec HPD

* Reduce gravity distortion by building a vertical X-ray beam to test
mirror modules

Applications:

e Flagship and probe class X-ray missions

e Explorer type X-ray missions
e Medical research and diagnosis
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