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Report:

High quality synthetic diamonds are under development as X-ray optical elements for 3rd generation
synchrotron radiation and XFEL sources, due primarily to their superior heat-handling properties compared
to silicon. For such applications, highly perfect crystals, both in terms of bulk quality and surface quality, are
required and much progress has been made in achieving this in recent years.

The intention of this study was to use suitable non-destructive X-ray characterisation methods (and to
combine them with optical and other methods like AFM) to characterise the depth-dependent crystalline
quality near the surface of synthetic diamond plates. An integral and “indirect” measurement of the
detrimental influence of the (limited) crystal quality on the coherence preservation may be done with
coherence measurements themselves (e.g. exploiting the Talbot effect [1-3], reports MA-562, MA-742). But
this shows the result and not the origin of the problem. However, those measurements are essential as they are
close to the experimental conditions of the final application, and they take all detrimental contributions into
consideration. We investigated the cleaved surfaces and the hot-metal polished surfaces of 111-oriented
samples. To measure the crystalline quality of thin diamond crystal surface layers directly in a depth-
dependent way, we combined surface sensitive X-ray Bragg diffraction methods such as GID (grazing
incidence diffraction) with GISAXS and X-ray reflectometry. First experiments at IDO1 have been carried out
(MA-805) and were continued in the experiment MA-1195. Results were reported by posters on conferences
like the X-TOP 2010 conference (20™-23 September, Warwick University, UK), the DeBeers Diamond
Conference 2011(7"-12" July, Warwick University, UK), as well as in the publication [4].
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