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PRA A Outline “

Horizon 2020
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PrRACIA  Needed experiments B

Horizon 2020

= Slice energy spread of plasma accelerated beam (~3fs slice for 1nm radiation)

= Schemes for selected issues (e.g. driver removal, resonant multiple laser pulses)
* Plasma based beam dump

=  Switching options for driver and witness at low energy, preserving beam qualities.
= Compact advanced diagnostics and new ideas

= Stability of different schemes for plasma injectors (pointing stability of laser, plasma
oscillations)

= High charge (higher than few tens of pC) in Plasma Injectors

PLASMA RESEARCH

ACCELERATOR WITH EGPRA)}/GA

EXCELLENCE IN

= Synchronization for external injections werLcATONS

= Advanced devices (e.g. de-chirper for passive streaking)

.. el B B B 1 ©
= Feedback control (pointing, temporal, phase..) ==
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PRAA  On going experiments “

Horizon 2020

= Slice energy spread of plasma accelerated beam (~3fs slice for 1nm radiation)

= Schemes for selected issues (e.g. driver removal, resonant multiple laser pulses)
* Plasma based beam dump

=  Switching options for driver and witness at low energy, preserving beam qualities.
= Compact advanced diagnostics and new ideas

= Stability/Reliability of different schemes for plasma injectors (pointing stability
of laser, plasma oscillations)

= High charge (higher than few tens of pC) in Plasma Injectors
= Synchronization for external injections
= Advanced devices (e.g. de-chirper for passive streaking)

= Feedback control (pointing, temporal, phase..)
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PrRA A Reliability experiments

Design and characterization of 3D printed capillaries

Horizon 2020

=== 10000 shots

20000 shots
= 30000 shots
== 50000 shots

10 15 20 25 30
mm

F. Flilppi et al, 3D-printed capillary for hydrogen filled discharge for plasma based experiments in RF-based electron linac
accelerator, submitted to RSI (2018)
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PRA (A SPARC LAB -

Horizon 2020

Sources for Plasma Accelerators and Radiation

External Injection P -
plasma < e

into p

High Brightness ~‘ Plasma Wakefield
electron beam Acceleration

X-band test
station
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PEAﬁdA Test bench @ SPARC _LAB “

Horizon 2020

Sources for Plasma Accelerators and Radiation
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PRAAGA Next Experiments @ SPARC_LAB

Horizon 2020
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Read out Electronics for cavity BPMs
(EuPraX|a@Sparc LAB)
Noise treatment

™ screen /) — ¢ Nt et o/ - Linearity
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- AL Sy A +  Signal Phase recognition

Vacuum Window

« Digital Signal treatment
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15 GHz.cavity BPilIs at G

Bunch length measurement from coherent
transition radiation with Smith-Purcell radiation Contact persons:

Bunch length measurement

(K. Kruchinin, ELI-Beamlines) : : . .
(N. Delerue, CEA) E. Chiadroni, A. Cianchi
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K Bunch length measurement with “
PRAXIA coherent Smith-Purcell radiation Horizon 2020

Courtesy of E. Chiadroni, A. Cianchi, N. Delerue

Smith-Purcell radiation is
emitted when an electron
beam passes near a grating

Energy (7) 120 MeV (235)
Charge 400 pC
Bunch duration (FWHM) 300 fs
Transverse size (x,y) 0.5 mm
Optics If possible waist near the grating
/EALI PSOPlus
Experiment re-scheduled for beginning of 2019
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PRA ,dA

Bunch length measurement with “

Coherent Transition Radiation  frien 2oz
# Uniform transverse distribution: 350 um radius 250
* Gaussian longitudinal distribution: 400 fs (rms) 200
+ Charge 20 pC E 150

# rms bunch length <10 ym =7 100

+ Final energy ~ 100 MeV in velocity bunching regime Y

Targets holder

1200
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THz detector/ \ 400 ¢
TH i
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' A parabolic mirrors 0
interferometer V Flat mirror

Courtesy of E. Chiadroni

+ Emittance is not an issue, i.e. ~ 2 mm mrad |

Experiment re-scheduled for beginning of 2019
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Pnnﬁdp‘ Experiments @ Flash Forward

Horizon 2020

FLASHFORWARD»» contributions to EUPRAXIA Courtesy of

J. Osterhoff

> Baseline studies for plasma and FEL simulation codes
- 1 GeV case: complete optimized start to end simulation with transformer ratio of 2
- 5 GeV case: in progress
- Dedicating Millions of Core hours from Maxwell (Hamburg) and JUQUEEN/JUWELS (Julich) high performance computers
- Benchmarking of reduced model codes against full physics codes

> Cross-examining of technical challenges
- Experimental generation of two spatially close high-brightness beams, driver + witness
- Development of active plasma lenses for compact high gradient focusing
- Tailored, windowless plasma sources
- SRF injectors with high rep-rate, high average power for PWFA

> Conventional and novel diagnostics for ACCELERATORS | PHOTON SCIENCE

Deutsches Elektronen-Synchrotron

- - A Research Centre of the Helmholtz Association
- Precise measurement of plasma density
- Transverse and longitudinal beam properties DESY HOME | | NEWS | ABOUT DESY | CAREER | CONTACT = S
Parameter Value Unit Future-oriented wakefield accelerator research and development at FLASH
HOME Home / Experimental Proposals
Macro rep. rate 1—10 Hz _
NEWS Experimental Proposals
Micro rep. rate 0.040—3 MHz PROJECT DOMAINS
SCIENTIFIC PROGRAMME Proposal submission
Bunch charge 50—800 pC The FF>» scientific proposal process will open on Sept 1st 2018 and will remain open year-round.
MEETINGS Although there are no strict deadlines for submission per se, dedicated beam time for accelerator
Energy 400—1250 MeV TEAM & COLLABORATION research and development is distributed twice annually in May and November. It is therefore
recommended that new proposals are submitted either by April or October each year in order to avoid a
Bunch Iength 50—6000 fs rms THESIS OPPORTUNITIES possible 6 month delay in scheduling.
PUBLICATIONS
Chirp -0.5—+0.5 % rms All proposals will be peer reviewed on both a technical and scientific level. New proposals should be sent
to both the FF>» Project Coordinator (PC) and Scientific Coordinator (SC), with the proposals adhering to
Transverse emittance 1—3 mm mrad rms pl'Oj. the guidelines outlined in the scientific proposals template.
. Project Coordinator: Jens Osterhoff
Focal spot size 5 x 5 (spec.), 30 x 30 (meas.) pm x pm Scientific Goordinator: Richard D'Arcy
i 0,
Energy resolution 0.02 Y It is recommended that beam parameters, as well as infrastructure restrictions, are assessed before
proposal submission. For further information please see the relevant FF» scientific domains.
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LWFA performance improved through active “

PRAﬁdA feedback loop to the Dazzler

Horizon 2020
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Feedback algorithm

Applied Physics Letters 112 (2018)
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https://www.researchgate.net/journal/0003-6951_Applied_Physics_Letters

PRA 1A Eupraxia prototyping “

Horizon 2020

Target

sy amplifier [l 4 Beam Transport [1 o BN

chamber

* Proposed 10Hz betatron source
development in CLF (Astra laser)

* |deal test ground for feedback control

* Low energy positron sources for industrial
applications

Talk on Wednesday — Rajeev Pattathil
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PRA ﬁdn Experimental Access m

Horizon 2020

Testing plasma accelerator source for EUPRAXIa

ARIES
Abstract

We propose to examine the electron beam quality and reproducibility from laser-driven plasma
wakefield acceleration in a double gas cell. This is a key component of the development work
required for the EUPRAXIA project, which is aimed at delivering compact, high quality, high rep-rate
electron beam sources based on plasma acceleration technology.

We will use the 20 TW Lund laser to drive the wakefield and generate low energy spread electron
beams with 2150 MeV particle energies. The gas cell will be designed for high-rep-rate operation,
enabling statistical analysis of the electron spectrum and divergence for various laser and target
parameters. The gas cell performance will also be monitored via in-situ transverse interferometry. We
request 5 weeks of access at the laser facility in Lund for this. The highly characterized,
pointing-stabilized laser in the Lund Laser Centre makes it an ideal candidate for this critical test.

Principal Investigator  Matthew Streeter Imperial College, UK.

Researchers

Thomas Audet CNRS, France. Rajeev Pattathil (WP12) CLF, UK

Brigitte Cros (WP3) CNRS, France. Sandrine Dobosz CEA, France
Zulfikar Najmudin Imperial College, UK. Gilles Maynard CNRS, France
Francesco Filippi INFN, Italy Artem Kim U. Paris Sud, France
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Horizon 2020
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PRA 1A SAC recommendations “

Horizon 2020

Rec31. To overcome the situation, SAC recommends dedicated EUPRAXIA test slots in the experimental
facilities. To make it easier getting started in these facilities, ‘parasitic' measurements with already other
approved experiments are proposed.

Parasitc measurements + measurements in Eupraxia partners facilities

Rec32. SAC also considers that some budget could be cleared from the project to cover possible costs of
beam-time.

Connection with other EU networks based on researcher initiatives

Rec33. SAC notes that WP12 is an in-kind contribution with only very limited person power. In order to
coordinate the tests of the different WPs in experimental facilities, SAC proposes to setup a panel to
coordinate the measurements as well as to ensure that the tests will be performed within the dedicated

schedule.
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PRﬁ,\dP« Workshops with industries “

Horizon 2020
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We

* Industrial workshop at CLF on potential
applications of laser-driven sources (2017)

«  Strong industrial engagement and interest in
sources (electron and x-ray beams); proof of
principle experiments done in CLF show
potential

 Propose to organize an industrial workshop for
Eupraxia (end-users industries)

Organization of a workshop is ongoing

non-destru‘?:ctive test of composite samples
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PRA A Conclusions

Horizon 2020

« Experimental activity supporting EUPRAXIA design study is
progressing, both because of single laboratory initiatives
or joined ones through European networks.

I y L.und agen
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« Sparc_Lab is planning beam test of innovative devices
(capillaries, X-band devices, diagnostics ...)

« Advancements in experimental proposal to be ARIES TRANSNATIONAL ACCESS APPLICATION FORM
submitted to Lund Laser Center for testing a high ook i e e W s e e i
. Contact details can be found here.
gradlent plasma StrUCture For each item refer to Guidernes for Applications (Annex 1).
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