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| dentification and Significance of Innovation

Since the launch of the first X-ray focusing telescope in 1963, the devel opment of
grazing incidence X-ray optics has been crucial to the development of the field of X-
ray astronomy. The recent Decadal Survey highlights the important contribution
that X-ray astronomy can make in addressing some of the most pressing scientific
questions about black holes, cosmology and the ebb and flow of energy and matter
in the evolving universe, and recognizes the research needed to mature the key
enabling technology of X-ray optics. The development of next-generation X-ray
optics will also need better imaging data to quantify performance and to calibrate
flight-ready instruments. The proposed development directly addresses this need by
providing a unique detector designed specifically to support the development of the
next generation of X-ray telescopes, allowing researchers and engineers to
characterize such devices with high accuracy, and thereby optimize their
performance.

Estimated TRL at beginning and end of contract: ( Begin: 5 End: 6)
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Technical Objectives and Work Plan

The goal of the proposed research is to develop a high spatial resolution detector for
at-wavelength metrology of X-ray optics. In addition to its superior spatial
resolution, the detector will provide spectral information over awide energy range
of 8 keV to 100 keV, permit X-ray photon counting with rates ex-ceeding tens of
KHz, have alarge active imaging area, and offer ease of use. The detector will
undergo meticulous calibration using various X-ray sources. To realize the
envisioned detector, the proposed research is divided into four main areas: 1)
Fabrication and characterization of high-performance scintillator sensors, 2) Design
and assembly of a specialized CCD camera, 3) Algorithm development for improved
spatial and energy resolution, and 4) Detector integration and detailed evaluations at
RMD and at NASA centers. The proposed development will be undertaken in
collaboration with Lawrence Livermore Na-tional Laboratory (LLNL) physicists
who are part of the team responsible for the development of flight X-ray telescopes
for the Nuclear Spectroscopic Telescope Array (NUSTAR) mission.

NASA Applications

The value of thistype of detector, a high performance X-ray imaging camera, is evident
from our Phase | results where our prototype detector played a crucial role in the ground
calibration of the two X-ray telescopes that will fly on the NUSTAR mission. The proposed
detector, with its enhanced performance, will allow its use for several specific new missions
and mission areas, including the future X-ray missions for space astronomical observatories,
FOXSI, SRG/ART-XC, and the WHIMex Mission

Non-NASA Applications

The proposed detector is expected find applications in the fields of high resolution X-
ray/gamma-ray detection, medical X-ray imaging, nuclear medicine, time-resolved X-ray
diffraction studies at synchrotron sources, dynamic X-ray imaging of hypervelocity
projectiles, X-ray microscopy, low-light optical tomography and dynamic nondestructive
evaluations (NDES) of spacecraft and other components.
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