
Exp Astron (2011) 30:85–110
DOI 10.1007/s10686-011-9218-5

ORIGINAL ARTICLE

A space Fresnel imager concept assessment study led
by CNES for astrophysical applications

Emmanuel Hinglais

Received: 8 January 2010 / Accepted: 21 February 2011 / Published online: 12 May 2011
© Springer Science+Business Media B.V. 2011

Abstract In 2009, the Centre National d’Etudes Spatiales (CNES) carried
out an assessment study on a “Fresnel telescope” concept based on a two-
spacecraftformation flying configuration. This concept uses a binary Fresnel
zone plate, and the principle of diffraction focusing, which allows high resolu-
tion optical imaging for astrophysics. In addition to CNES, the Laboratoire
d’Astrophysique de Toulouse Tarbes (LATT) was deeply involved at two
levels: through Research & Technology (R&T) studies to simulate and validate
on a test bench the Fresnel concept performance, and through active participa-
tion in the CNES team for the optical aspects and to define the astrophysical
fields of Fresnel-based space missions. The study was conducted within the
technical limitations that resulted from a compromise between the R&T state
of the art and the potential scientific domains of interest. The main technical
limitations are linked to the size of the primary Fresnel array and to its usable
spectral bandwidth. In this framework, the study covers ambitious architec-
tures, correlating the technology readiness of the main critical components
with the time-scale and programmatic horizons. The possible scientific topics
arise from this range of missions. In this paper, I present a mission launched by
a Soyuz, dedicated to astrophysics in the Ultra Violet (UV) band: 120 to 300
nm using a 4-m Fresnel array. It could be competitive in the next fifteen years,
whereas a 10-m aperture mission in different bands; UV, visible or Infra Red
(IR) (up to 6 μm) could be achievable in the future. Larger missions, using
a primary array larger than 20 m, request technologies not yet available but
that will probably be based on new inflatable structures with membranes, as
already tested in the USA for other ends.
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