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.ot High repetition rate Laser-Plasma Accelerator (LPA)

Resonant electron acceleration in a high-

pressure um gas jet target @ | kHz
Complex 30 fs laser + nonlinear pulse compression
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@}AST KAIO-ACCELERATOR: commercial LPA value chain

Commercial }>}> Electron & secondary Af:ademl.c &
. .. industrial
LPA radiation beams ...
applications
Enabling
technologies:

Laser driver : Accelerator
3 compressor :
O High average power :Q Efficient U Hands-off
O Turn-key operation : 0 Adaptable : U Reliable
U Cost-effective & reliable - U Robust : O User-friendly

Scope of KAIO-ACCELERATOR




@F AT KAIO-ACCELERATOR: Role of Partners

Commercial PP Electron & secondary Academic &

LPA radiation beams

industrial
applications

Radiobiological testing
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Prototyping

Pulse

_ compressor Market study
| : :
o : 1 Adapt commercial laser for LPA : /A~ Phatonics

: 1 Reduce energy required for LPA : <\“P>/ Consulting

| : U Sustainable Yb laser technology :
SourcelXg .. L Source [N

Scope of KAIO-ACCELERATOR




Enabling technology: multi-pass cell compression

IFAST
Commercial LPA
Commercial lasers ettt e . (KAIO from SourceLAB)
v High rep rate : Pulse compression: ¥ High rep rate
v md energies : . : v MeV electrons
x few fs duration : MU’t’-pass cell (MPC) : v Commercial product

Ti:Sa based system (~30fs) v High rep rate

v" Energy scalable
v" Few-fs duration

ASTRELLA from
Coherent .
(1 kHz, 9 mJ, 30fs) &

Electron beams
for applications

- Few-fs, mJ-class MPC @ LOA :
DIRA from Trumpf : Daniault et al,, Optics Letters 46 (2021) :

( :?E:fz”ggiq LJOS]GSS) : : KAIO Specifications
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: Pul _
Technological ulse energy 2500 m)
bench marking for Spectral bandwidth 500 — 1000 nm
<
MAGMA from KAIO-ACCELERATOR Laser aperture 50 mm
Amplitude Lasers Pulse duration 3.30f

(100 Hz, 25mJ, 500 fs)



KAIO-ACCELERATOR: workplan

IFAST
QI 2023
WP | d ASTRELLA system
CNRS/LOA d 7m),35fs, | kHz
TO+6 SourceLAB 5‘” - MPC:5 m), 5 fs, | kHz
DLI: report d It commercial LPA
L DIRA & MAGMA systems
WP EOA - Q 10 m),40fs, 3 kHz
SCNRS’LAB g O MPC-NER: 5 m}, 5 fs, 100 Hz - 3 kHz
oL :eg,zrt oHree e iy e A IstYb-based commercial LPA
WP 3 Radiobology tests (DNA single-strand breaking) o
CNR/INO ( Dosimetry of e-KAIO electron source s
CNRS/LOA d Dose escalation study with e-KAIO
To+ 15 SourceLAB . Laps .
DLI: report  Assess viability vs conventional electron source
WP 4
TO + 24 DF Consulting Managment, dissemination, exploitation
Final report SourceLAB
Q4 2024



KAIO ACCELERATOR: resources and budget

CNRS/LOA (Main beneficary): 2 researchers, 2 engineers, 2 PhD students
CNR/INO (Partner beneficiary): 2 researchers, 1 postdoc, 1 PhD student

IFAST

Sub-contracting: DF Photonics Consulting
SourceLAB SAS: e-KAIO, ASTRELLA and DIRA laser systems (in kind)

Project WP1-10W WP2-100W WP3-Bio-tests WP4-Mgt Diss

Activity RTD RTD RTD DEM Total

Man Months 6 6 5 3 20

Labour Cost 25800 25800 20200 11600 83400

Travel 2000 2000 6000 3000 13000

Equipment - - - -

Consumables 42 600 5000 47 600

Other

Audit - - - - -

sub total 2000 44 600 11000 3000 60600

overhead 6950 17 600 7 800 3650 36 000

Sub-Contract - - - 20000 20000

Budget 34750 88 000 39000 38250 200000

Funding Requested 34 750 88 000 39 000 38 250 200000

Partner No |Partner Country EC Budget % Budget
1|CNRS/LOA France €180 000,00 €0,90
2|CNR/INO ITALY €20 000,00 €0,10

Total €200 000,00 €1,00
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NDT markets &
regulatory constraints
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KAIO ACCELERATOR: development and impact

Ti:Sa laser

- manipulator

KAIO-based Non-Destructive Testing (NDT) platform with a 10 Hz Ti:Sa laser (SHERIL platform at LOA)

INDIE

High Energy NDT

KAIO Accelerator
leap &

Targeted point
Researa . Starting point
—_— —_—
KAIO (accelerator head)

_— _—
Targetry (accelerator components)
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Low (TRL 2-3) Mid (TRL 4-6)

LPA stability

Commercial LPA devices for science and industry

L Yb lasers: high wall-plug efficiency, reliable, high power
L KAIO module: integrated, adaptable, user-friendly

- reliable LPA beams for applications

- increased TRL to address NDT market

- few-10 to few-100 LPA devices/year
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