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. TWAC offers a new approach to
simultaneously overcome multiple
limitations while reducing the size of
accelerators. It aims to serve both research
and industrial purposes with the goal of
moving towards 'cleaner' and lighter
accelerators, catering to applications
ranging from research accelerators to
cancer treatments

TWAC proposes to simplify infrastructures by
replacing RF sources with optical sources

ZITA (cannelonni pasta) : the accelerator
structure will be able to withstand high
accelerator field strengths within millimeter-
scale dimensions
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EIC Pathfinder Open — call 2021

. Project funded by Europeen
Innovation Concil, Pillar 3 of
Horizon Europe, twin of ERC
for Innovation

o The EIC supports research
teams in the research and
development of innovative
technologies that are high-
risk and high-potential,
fostering advanced
interdisciplinary scientific
collaborations

« Granted in 2022 with 3.1
Meuros + 0.5 Meuros from
sefri

Pillar 1
Excellent Science

European Research Council
Marie Sklodowska-Curie
Actions

Research Infrastructures

Pillar 2

Global Challenges and
European Industrial
Competitiveness

* Health

+ Culture, Creativity and
Inclusive Society

+ Civil Security for Society

+ Digital, Industry and Space

+ Climate, Energy and Mobility

* Food, Bioeconomy, Natural
Resources, Agriculture and
Environment

Clusters

Joint Research Centre

Pillar 3

Innovative Europe

European Innovation Council

European innovation
ecosystems

European Institute of
Innovation
and Technology

Widening Participation and Strengthening the European Research Area

Widening participation and spreading excellence Reforming and Enhancing the European R&I system

European
Innovation

4 Review Meeting 2

Council

17/12/2024

TWAC is funded by :

[ : [



-

'é~250' '
= c TWAC
= 200 | A
S
<150
=
©
100 | =
N RF
g 50 |
< TL ® CLARA
w Q- : * @ Nl
0 200 400 600

Accelerating wave frequency (GHz)

To demonstrate a high energy gain per
meter accelerating structure in the gap
between the RF technologies and laser
plasma accelerators

To demonstrate electron bunch
compression
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,\C " Objective: compact high gradient accelerator
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TWAC will offer a high current electron
source on a metre scale compared to RF
accelerators

Only a unigue combination of ZITA with a
state-of-the-art conventional and stable
femtosecond electron source (RF-gun) can
achieve this unique performance
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' What is ZITA ? ZITA is the accelerator

Circular wave guides are the basis of
accelerating cavity to propagate an
accelerating mode

But the phase velocity in such a perfectly
conducting guide is always larger than the
speed of light

To keep synchronism condition between

electrons and accelerating field, we need to
slow down the wave
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Iris to slow down
—>In classical RF structures
—> Complex structures at cm scale

0000

Dielectric to modify the wave vector

—> ‘Simple’ structure shape, but at mm scale
for THz

—> Metalic coating for field confinement

,/ y o

Metallic

Dielectric coating

loading Vacuum
channel
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TWAC Partners

Partners & expertise:

e CNRS/IJCLab: Accelerator physics
+ High energy laser + TWAC prototype

* SESY ® CNRS/PhLAM: Beam dynamics
modelling
CNRS/PhLAM . .
w + ultrafast THz/electron diagnostics
.CNRS/IJCLBb e CSIC: Dosimetry
iITEOX Univefaity FLASH radiotherapy
= o Of Pecs e DESY: Electron diagnostics
RadiaBeam

+ test facility for benchmarks
e ITEOX: Valorisation

e University of Pécs:
csicY High power THz source
e RadiaBeam:
Valorisation
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Prototypes ready
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IYa) - New infrastructure for
\W photonics/accelerator interface

Photocathode

« 8 MeV electron source (PHIL) fs-IR laser

. Joule-class laser (LASERIX)
. Laser plasma acceleration (PALLAS)
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Towards
> medical
applications
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¢-L. Yeh et al., Opt. Commun. 281, 3567 (2008) Mode radial
LN wafer-stack

F. Lemery et al., Commun. Phys.
3, 150 (2020)

C. Mosley et al., Opt. Express 31,
4041 (2023)

Challenge : obtenir des gradients comparable a la RF,
et des largeurs spectrales les plus petites possible
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Hz diagnostics: Electro-Optic detection
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« EO head and OSA are
on separated boards
(flexibility)

« Challenge: long THz
pulse (> 50 ps) to be

recorded/monitored \ A Y e > .
> New design for the BNTTA, § .
spectrometer and EO head [N ‘L >0\ Y e

EO head on a 15 cm x 30 cm breadboard
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THz source

Electron diagnostic

e- bunch Wakefield structure
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Towards

applications

Screen

Drift or Beam optics

py(s) 11 ¥(s) \

TWAC is funded by : - L+

/=)



s A ]
y \ eter
/ : P Data analysis ongoing: time
/.f ; AR profile reconstruction to be made
- .j S 3f mcasrase 241y Subject to o wm m wm e m @ (measured ydistibution through . forware propagatlon
Ingut {truth), 269 um timizati ti on screen trans. distribution i
g e optimizationroutine MY [ onsen ] _mmdwbio algorithm.
lorng. bunch position s : 1 »
ial o
Successful reconstruction on simulated 1 Inital long ! i c
distribution p(z) i+ Chamber under design for IjClab
dataset (Gaussian and parabolic) : : g J
: Least squares Convolution '
! minimize w.r.t. p(2) :
]
Structure parameters ] :
(a,b,el) ! 1
, '
L
o .
Wake function : Wakefield zg;;:n:?g} 10 J——D[Rebm ng wrt sceen E -
e ! ' ~
, B | 20209090 "oTTTTTTTSsssssssssssnmmnmmmmtttlTTTooooTmmmmeeeeees ! ~ diagnostic:
Streaker: coated fused ilica tube | seam e - l 3

UHV experimental

High-energy spectrometer _~ ol w
In-air experimental area \ e

Travelling wave
chamber structures (TWS)

Bunch compressor

Dispersive section

chamber (low vacuum) \
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PolariX Transverse deflecting structures (TDS)




Towards
medical
applications

Electron diagnostic
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..................... « 52% of cancers are treated by
Radiotherapy.
. New paradigm: irradiation time triggers

H

18 the Flash effect sparing healthy
Irradiation; i3 ! tissues compared to standard RT.
s i3 . New groundbreaking accelerator
fosh? | gy~~~ v technology is needed.

EMPIR H
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