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ISSUE | - May 2016

Foreword
Novel accelerators have seen strong advances not only in achievable beam energy but

also in beam quality. This success story s still developing, as you can see from the
publications that we collect in this first edition of “The EUPRAXIA Files”. As many of you
are aware, the Horiz0n2020 Design Study EUPRAXIA aims at a conceptual design for a
European plasma accelerator with usable beams. Instead of another newsletter we will
regularly provide you with summaries of recent publications, letting the science speak

O ah Atiaen for itself. EUPRAXIA has meanwhile had an excellent project start and is gearing up to a
LUMAUAGEORES yorkshop in Pisa at the end of June, organized together with the European Network for
Novel Accelerators EuroNNACZ and EUCARD2. For further news on EUPRAXIA please visit our website or read
regular updates in “Accelerating news"”. We wish you some inspirational science readings in this edition of
“The EUPRAXIA Files”, prepared by the EuPRAXIA outreach team in Liverpool with Ricardo Torres as lead

editor

Research Highlights

ccelerator

Berkeley Lab Scientists Create the First-ever, 2-stage Laser-plasma
Powered by Independent Laser Pulses

Researchers from the Lawrence Berkeley National Laboratory in the US have made an important
accelerators.

in a paper recently published in Nature, they demonstrate for
the first time the technique of staging, o

multiple plasma  accelerators independently powered.
Staging is critical for high-energy physics applications of laser-
plasma accelerators, as it enables to achieve higher beam
energles, while maintaining accelerating gradients orders of
magnitude above conventional technology.

In these experiments, electrons from one laser-plasma
accelerator were transported into a second laser-plasma
accelerator, powered by a second laser pulse, and
accelerated.  What was particularly novel about this
experiment s that 3 plasma-based lens was employed to
transport the beam between stages and a plasma mirror was

These plasma-

Mot pict
Schvoeder,

used to couple in the second laser pulse.
based components allowed the system to remain extremely

compact.

With this result, one can envision scaling to beam energies of interest for high-energy physics applications in
2 compact footprint. However, these results are a first step toward that vision—experiments at higher beam
energy, with higher efficiency and improved beam quality, will need to be performed to further develop

technology for next-generation colliders.

plasma-baseq

scenter. Iblgov/2016/02/01/2-stage-laser-pl slerator/

Read more at: http://s
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1SSUE 2 - October 2016

Foreword
The field of novel accelerators s highly productive, as one can see in the number and
p> variety of publications that we point to in this second edition of The EUPRAXIA Files. It is
particularly important that a number of studes start addressing the impact of

This is the theme of EuPRAXIA: generating high
thas been a very

imperfections on the beam quality.
quality electron beams in a compact and highly cost-effective facili

fruitful and busy year for EuPRAXIA with the Pisa workshop in June 2016 being one of

several highlights. More than 120 scientists gathered at Pisa, the place where Galilei
the first time correctly described acceleration. He achieved this by building one of the

IMIEHSSET first research infrastructures: an inclined plane for rolling balls of different weights

Writing this short text | am at the International Conference for Research Infrastructures (ICRI2016) in South
emerging and developing nations is a big topic here, to be achieved by open access to
he construction of compact and lower cost

Africa. The outreach t
large Facilities, their data and results. We should realize th
accelerators is a way to give more countries the opportunity to perform world-class research. EUPRAXIA can
be an additional way to democratize science for the less wealthy parts of our world. Let's work towards this
‘ambitious but very worthy goal. Please enjoy this second edition of The EuPRAXIA Files and let us know your

view or opinion on novel accelerators

Research Highlights

r wakefield accelerator via velocity

ion in a cascaded las:

Energy spread minimiza

bunching

Laser wakefields have the potential to accelerate
electrons to near the speed of light in a much
smaller distance than s required by conventional - :
sccelerators. However, the usually large energy L

spread of the beams generated in wakefield . =
accelerators prevents the use of this technology

for practical apphications.

In a paper published in Physics of Plasmas, 3
team of researchers from China, South Korea and

the US. has proposed 3 new method to minimize s
the energy spread of an electron beam In a5 KO TR R T e by o doshed
cascaded laser wakefield accelerstor el inred, Hanshen Liu/Chinese Acodemy of Scences.

The technique consists on inserting a plasma compressor between the injection and acceleration stages to
reduce the longitudinal spatial distribution of the beam. The compressor also reverses the energy chirp of
the beam 50 that the electrons can be accelerated to a much higher energy before its chirp is compensated.

s: Deng,

Mor,
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e Step up the publication of news
* Leaflet versions
* Brochure on key technologies

* Continue the promotion in different
conferences

* Videos
e Qutreach symposium in 2018



