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Aim:
Support the use of CompactLight Promoting a widespread use of
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Describing expected benefits

|dentifying potential users R. Rochow"), G. D'Auria, A. Latina, R. Geometrante,
C. Rossi, H. Priem, Th. Apostolopoulos, E. Gazis

Defining and organizing activities

. On behalf of the CompacilLight Partnership
to raise awareness of users

Planning and implementing Prepared on: 28.05.2019
measures to Support use

This project is funded by the European Union's Horizon2020 research and innovation pro-

COI IeCtl ng an d d ocume ntl ng aI | gramme under Grant Agreement No. 777431. The contents of this report reflect only the
view of the CompactLight Consortium. The European Commission is not responsible for any
kl n d Of ac h I eved resu |tS use that may be made of the information it contains.
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Introduction
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CompactLight is a European H2020 Research \ & Innovation Action funded
under the Call H2020-INFRADEV-2016-2017, which aims at facilitating and
supporting the development and long-term sustainability of new and existing
world-class pan-European research infrastructures that help Europe respond
to grand challenges in science, industry and society. The project is a Design
Study focusing on the development of novel sustainable technologies for
future resource-efficient FEL light sources, which can also be used for other
types of accelerator-based research infrastructures. An appropriate
technology transfer strategy with dedicated activities, instruments and
services to promote the new technologies, foster their translation from the
design study to real application, and support applicants (user institutions and
supplier companies) is crucial for the success.
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The CompactLight Project

During the past decades Synchrotron Radiation has become a fundamental
tool for the study of materials in a wide spectrum of sciences, technologies,
and applications. The latest generation of light sources, Free Electron Lasers
driven by linacs, are delivering photon beams with unprecedented
performance in terms of brightness, pulse duration and coherence and open
substantially novel ways to probe matter. These FEL facilities provide thus a
very high, largely unexplored potential for innovation in science and
technology. The demand for new FEL fadilities is therefore worldwide
continuously increasing, spurring plans for new dedicated machines, but
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1.1 The CompactLight Project

During the past decades Synchrotron Radiation has become a fundamental tool for the study
of materials in a wide spectrum of sciences, technologies, and applications. The latest gener-
ation of light sources, Free Electron Lasers driven by linacs, are delivering photon beams with
unprecedented performance in terms of brightness, pulse duration and coherence and open
substantially novel ways to probe matter. These FEL facilities provide thus a very high, largely
unexplored potential for innovation in science and technology. The demand for new FEL facilit-
ies is therefore worldwide continuously increasing, spurring plans for new dedicated machines,
but their high costs and complexity impede their wide diffusion. At present, only major accel-
erator laboratories in economically strong countries have enough resources to construct and
operate them.

This has led to a general reconsideration of costs and spatial issues by the international Com-
pactLight (XLS) Collaboration, particularly for hard X-ray facilities driven by long and expensive
multi-GeV normal conducting linacs. The three-years design study is funded by the European
Union in the framework of the Horizon 2020 Research and Innovation Programme 2014-2017
and started in January 2018. It has the main objective of facilitating a widespread development
of X-ray FEL facilities across Europe and beyond, by making them more affordabie to construct
and operate, through an optimum combination of emerging and innovative accelerator techno-
logies.

The project intends to design an hard X-ray FEL facility beyond today’s state of the art, using
the latest concepts for bright electron photo injectors, very high-gradient X-band structures
operating at 12 GHz, and innovative compact short-period undulators. Compared with exist-
ing facilities, the proposed facility will (i) benefit from a lower electron beam energy, due to
the enhanced undulator performance, (ii) be significantly more compact, as a consequence of
the lower beam energy and the high gradient of the X-band structures, (iii) be more efficient
with less power consumption, as a consequence of the lower energy and the use of higher
frequency structures. These ambitious, but realistic aims will make the design less expensive
to build and operate when compared with the existing facilities, making X-ray FELs more af-
fordable. Based on user-driven scientific requirements, i.e. wavelength range, beam structure,
pulse duration, synchronisation to external laser, pulse energy, polarisation, etc., our objective
is to provide the design of an ideal X-band driven hard X-rays FEL, including, as well, options
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« Support for preparing it (writing, review) and keeping it updated
* |Input about exploitable results from the WP
* |nput about potential applicants from everybody

» |deas for activities to raise awareness of different groups of potential
applicants

e Support for the organization of activities

« |deas for measures & instruments to be developed that support potential
users

« Help for developing such instruments
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