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Simulated and Measured Response of Robust
Multilayer X-Ray Reflectors

Kevin J. Gray
Department of Physics and Astronomy

Ph.D. Degree, August 1989

ABSTRACT

Some recently proposed applications of multilayer x-ray reflectors expose
the multilayer to damaging fluxes of x rays. This paper reviews proposed dam-
age mechanisms and material selection techniques aimed at reducing the effects of
damaging fluxes. Experiments were performed to measure the response of tung-
sten/carbon, and tungsten carbide/carbon multilayers to laser plasma x-ray fluxes

of approximately 200 MW /cm?. These multilayers were found to maintain signifi-
cant reflectivity for at least 1 ns. A computer program ROMULS has been developed
which will predict the reflectivity vs. angle vs. time behavior of multilayers in high
flux applications. A description of this program is given. Comparison ‘of the sim-
ulations and experimental results indicate that ROMULs underestimates the useful
lifetime of multilayers by a factor of two or three. Suggestions for improvements in
experimental and simulation techniques are given. A detailed guide for operation
of ROMULS is presented.
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