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Content

o ELIBeamlines (Institute of Physics, CAS): useroriented facility
o0 Laser systems and laser beamlines at ELiBeamlines

0 Laserplasma acceleration at ELI-Beamlines: current status

*  This work is partially supported by the project Advanced researchusing high intensity laser produced photons and
particles (CZ02.1.01/0.0/16.019/0000789) from European Development Fund.
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o ELFBeamlines (Institute of Physics, CAS): useroriented facility
0 Laser systems and laser beamlines at ELiBeamlines

0 Laserplasma acceleration at ELI-Beamlines: current status
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ELI - Beamlines
on the Plasma Accelerator Landscape in Europe

The ELI Beamlines Facility (IoP) is a leading European laser research centre and part the
pan-European Research Infrastructure to support scientific excellence in Europe.
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0 Laser systems and laser beamlines at ELiBeamlines
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- plasma Acceleration

Synchronization within <100 fs by master facility clock
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L17T ALLEGRA

Technology
A OPCPA
A Circular
A Gaussian
A Synchronized probe beam

Parameters
Nominal Current
100 mJ 55 mJ
1 kHz 1 kHz
15 fs 15 fs

Expected Electron / lon
Energy 100 MeV /20 MeV

L2T DUHA
Technology
A OPCPA
A Circular
A Flat-top
A Synchronized mid-IR pulse
Parameters O . 1
Nominal Current
2] WORK
25s Hz IN
<40 fs PROGRESS

Expected Electron / lon Energy
1 GeV /60 MeV

L3717 HAPLS

Technology

A Ti:Sapphire, DPSSL
A Square, 250x250 mm?
A Flat-top

Parameters i ﬁml

Nominal  Current
30J 13

10 Hz 3.3Hz
30 fs 30 fs

Expected Electron / lon Energy
10 GeV / 200 MeV
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L4717 ATON

Technology
A Nd:glass
A Square, 550x550 mm?2
A Flat-top
A" Longer beams (150 fs)

Parameters
Nominal Current
1.5 kJ WORK
3 min IN
150 fs PROGRESS

Expected Electron / lon Energy
100 GeV / 600 MeV
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L1 -ALLEGRA laser system and laser beam transport at ELI -Beamlines

7 OPCPA stages based on BBO and LBO crystals

Optically synchronized 5 thin-disk commercial pump lasers Design: 100 mJ / <15 fsec (plan: end of 2023)

Total available pump power @515 nm: >370 W @ 1 kHz Current performance

>62 mJ OPCPA output (~16% pump-to-signal efficiency)
>55mJ/ 14.2 fs after compression
L1-to-E1 beam transport: ~10 m C READY

Front end Pump lasers

e =
S

L1 HALL

Routine user operation:
85 full experimental days in 2021

Typical operation day for experiments

E1 HALL

8.9.2021 BROADBAND POWER

Laser power in E1 (from OPAS)
200w

150w 7.7 hrsto E1

T

100w

H A Laser operation in L1 (OPA4 uulyul) ! 2 3
Fully available S Recabiibsti ikt Sy o
y sow | |
! ! [ 9.9 hrs of ALLEGRA operation 4L
b } . . . '
Thanks to the Ll-team/ Pavel Bakule o 1000 11:00 1200 1300 1400 1500 1600 1700 1800 1300 20.00
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L2 - DUHA laser system and at ELI -Beamlines

L2 laser is the dedicated system for the E5-LUIS development (compact LPA-based FEL)

Cryogenic @onstruction, commissioning in ZOZD

helium gas
cooling * Nanosecond OPCPA driven by Yh:YAG diode-pumped laser
water 2] Brayton engine
(1 *  Pumplaser: 15J @ 1030 nm
Oscillator & || Yb:YAG Sl @S0k e * Thin disk ps laser driving supercontinuum in bulk YAG: seed for
Proampltfiers | | imwitisiab amp high-energy OPCPA @ 820 nm & generation of 2.2 um in DFG
= fre—— :
n disk laser 1y opceal023| opcpa | 31 | v >21/20fs/50 Hz :
— ‘ 2kHz :)r:;:AD Amch Stage 1 Stage 2 - g:act‘;:: compressor 820 nm - Main 820-nm beam
compressor [225L [ supercontinuum LI ™ 3J/25fspulses@ 20Hz A 5J/50Hz
generation I pn PO ) Chirped mirror 5mJ/30fs/2kHz i ted ilabilityv i . 2024
— A..,p‘.m., polmisid e e - & expected availability in spring

Upgrade & ramping to 50 Hz
proposed within the CREATE project
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L2 -DUHA aser system and laser beam transport at ELI -Beamlines

L2-DUHA laser is the laser system,
dedicated to the LUIS program.

" . LUIS
Under construction.

In operation: 1Q-2024

Thanks to the L2-BT-team / Bedrich Rus
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