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Multilayer coatings for normal incidence optics designed for the long wavelength region 
(25 nm < λ < 50 nm) are particularly challenging due to the few number of layers that can 
be utilized in the reflection.  Recently, Mg/SiC multilayers have been fabricated1,2 3with 
normal incidence reflectivity in the vicinity of 40% for wavelengths near the He-II line at 
30.4 nm.  Motivated by this success we have investigated the use of a tri-band multilayer 
to increase the bandwidth while maintaining the reflectivity.   
 
The multilayers were deposited by conventional magnetron sputtering.  Using Mg/SiC bi-
layers a reflectivity of 45% was achieved at 27 to 32 nm at an angle of 5 deg from 
normal.  The Mg/Sc/SiC multilayer systems have also been investigated.  It obtained a 
near normal incidence reflectivity of 35% while increasing the bandwidth by a factor of 
2.  These results are very encouraging for the possibility of more widespread applications 
of normal incidence optics in high harmonic applications. 
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Fig. 1. The reflectivity measured for a Mg/SiC, Mg/Sc/SiC multilayer 5.0 degrees from 
normal incidence. 

 

This work was supported by Director, Office of Science, Office of Basic Energy Sciences, 

Materials Sciences and Engineering Division, of the U.S. Department of Energy, DE-AC02-

05CH11231. 

                                                 
1 Y. Kondo, T. Ejima, K. Saito, T. Hatano, M. Watanabe, “High-reflection multilayer for wavelength range 
of 200–30”, Nuclear Instruments and Methods in Physics Research A 467–468 (2001) 333–336 
2T. Toyota, G. Murakami, K. Yoshioka, I. Yoshikawa, “Performance of newly developed Mg/SiC 
multilayer mirrors” SPIE, Volume 6705, pp. 67050V (2007). 
3 H. Takenaka, “Reflectivity of SiC/Mg multilayer at wavelengths around 30 nm”, Lasers and Electro-
Optics Society, IEEE Volume: 2, pp. 821- 822 (2004) 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by UNT Digital Library

https://core.ac.uk/display/71316046?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

