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PII: S0368-2048(17)30045-2
DOI: http://dx.doi.org/doi:10.1016/j.elspec.2017.03.002
Reference: ELSPEC 46642

To appear in: Journal of Electron Spectroscopy and Related Phenomena

Received date: 30-7-2016
Revised date: 20-2-2017
Accepted date: 6-3-2017

Please cite this article as: A. Singh, M.H. Modi, P. Jonnard, K. Le Guen, J.-M.
André, Soft x-ray reflectivity study of ZrC/Al interfaces by making a Al/ZrC/Al/W
waveguide structure, Journal of Electron Spectroscopy and Related Phenomena (2017),
http://dx.doi.org/10.1016/j.elspec.2017.03.002

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.elspec.2017.03.002
http://dx.doi.org/10.1016/j.elspec.2017.03.002


Page 1 of 6

Acc
ep

te
d 

M
an

us
cr

ip
t

Soft x-ray reflectivity study of ZrC/Al interfaces by making a Al/ZrC/Al/W

waveguide structure

Amol Singha,§, Mohammed H. Modia, P. Jonnardb,c, K. Le Guenb,c, J.-M. Andréb,c

aIndus Synchrotrons Utilization Division Raja Ramanna Centre for Advanced Technology, Indore 452013,

India

bSorbonne Universités, UPMC Univ Paris 06, Laboratoire de Chimie Physique – Matière et Rayonnement, 11

rue Pierre et Marie Curie, F-75231 Paris cedex 05, France

cCNRS UMR 7614, Laboratoire de Chimie Physique – Matière et Rayonnement, 11 rue Pierre et Marie Curie,

F-75231 Paris cedex 05, France

§New Affiliation: National Synchrotron Radiation Research Center, Hsinchu 30076, Taiwan.

Corresponding author : modimh@rrcat.gov.in

Abstract

ZrC/Al multilayer is found suitable for soft x-ray/EUV region near the Al L absorption edge.

Intermixing of Al at the interfaces is a serious problem in order to achieve the calculated

reflectivity performances from an experimentally grown multilayer. In this study our aim is to

investigate the ZrC/Al interfaces by making a waveguide structure as Al/ZrC/Al/W. We used

soft x-ray reflectivity (SXR) technique to study the x-ray waveguide structure composed of 4

layers on Si substrate. Structural parameters of the stacks, density, thickness and roughness of

the layers, are determined through fitting of SXR data.
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