Development and calibration of beamsplittersfor use on interferometry at 13.9 nm.

F. Delmotte !, M.F. Ravet *, F. Bridou *, B. Agius*
S. Hubert %, G. Soullié 3, Ph. Zeitoun ?

! Laboratoire Charles Fabry de I’ Institut d Optique, Bat. 503 centre scientifique- 91403 Orsay,
ZLaboratoire de Spectroscopie Atomique et lonique, Bat. 350 centre scientifique- 91403 Orsay,
¥ Commisariat a1’ Energie Atomique, Centre d é&ude BP 12, 91680 Bruyéres-le-Chétel.

In this paper we present the development of a new type of beamsplitter optimized for use on soft X-
ray Michelson interferometer for probing laser-produced plasmas with a 13.9 nm x-ray laser. The
optimized configuration for the beamsplitter has been achevied by depositing Mo/Si multilayers on both
sides of avery thin x-ray transparent substrate (membrane).

The membrane is made of 100 nm thick silicon nitride. Numerical simulations were done to
determine the right coating conditions for the best compromise between reflectivity, transmitivity and
flatness. Several multilayer Mo/Si coatings were deposited on silicon nitride membranes by ion beam
sputtering. Layer thicknesses were controlled by in-situ reflectometry at 4.47nm. Ex-situ glancing x-ray
reflectometry at 0.154nm was used to confirme in-situ measurements and to investigate multilayer quality
(materids indices, interfacia roughness). Stress induced by multilayer deposition has been determined by
measurements of the silicon substrate curvature before and after deposition.

Experimental results on both side multilayer coated beamsplitters will be shown and discussed. X-
ray transmitivity and reflectivity of this beamsplitter around 13.9nm measured using synchrotron radiation
will be compared with ssimulation predictions.

The feasibility of such beamsplitter based on B/Si multilayer system will be also discussed.



