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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. 

Located: Dolni Brezany / near Prague, Czech Republic

By car:

25 minutes

from Airport

Bird-view on ELI-Beamlines
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ELI - BEAMLINES LASERS for Laser - plasma Acceleration

L1 ïALLEGRA

Technology

Å OPCPA

Å Circular

Å Gaussian

Å Synchronized probe beam

Parameters

Expected Electron / Ion 

Energy  100 MeV / 20 MeV

L2 ïDUHA

Technology

Å OPCPA

Å Circular

Å Flat-top

Å Synchronized mid-IR pulse

Parameters

Expected Electron / Ion Energy

1 GeV / 60 MeV

L3 ïHAPLS

Technology

Å Ti:Sapphire, DPSSL

Å Square, 250x250 mm2

Å Flat-top

Parameters

Expected Electron / Ion Energy 

10 GeV / 200 MeV

L4 ïATON

Technology

Å Nd:glass

Å Square, 550x550 mm2

Å Flat-top

Å Longer beams (150 fs)

Parameters

Expected Electron / Ion Energy

100 GeV / 600 MeV

Nominal Current

100 mJ 55 mJ

1 kHz 1 kHz

15 fs 15 fs

Nominal Current

30 J 13 J

10 Hz 3.3 Hz

30 fs 30 fs

Nominal Current

2J WORK

25s Hz IN

<40 fs PROGRESS

Nominal Current

1.5 kJ WORK

3 min IN

150 fs PROGRESS

Synchronization within <100 fs by master facility clock

6
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L1 - ALLEGRA laser system and laser beam transport at ELI - Beamlines 

Optically synchronized 5 thin-disk commercial pump lasers 

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

7 OPCPA stages based on BBO and LBO crystals

Design: 100 mJ / <15 fsec (plan: end of 2023)

Current performance

>62 mJ OPCPA output (~16% pump-to-signal efficiency)

>55 mJ / 14.2 fs after compression

L1-to-E1 beam transport: ~ 10 m Č READY

Fully available

Thanks to the L1-team / Pavel Bakule
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L2 - DUHA laser system and laser beam transport at ELI - Beamlines 

Ą 5 J / 50 Hz

Thanks to the L2-team / Tyler Green

L2 laser is the dedicated system for the E5-LUIS development (compact LPA-based FEL) 
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L2 - DUHA laser system and laser beam transport at ELI - Beamlines 

E5-hall
LUIS

Under construction.

In operation: 1Q-2024

E1-hall E2-hall

E6-hall

ELBA

L2-BT to E5

Thanks to the L2-BT-team / Bedrich Rus

L2-DUHA laser is the laser system,

dedicated to the LUIS program. 

LUIS


