.i ) ELI-Beamlines Laser Team
beamlines 50 people with different specialisations
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el] N Development & operation of high-power lasers

beamlines

Picosecond compressor design &, Uﬁt\g-broadband
=" optical generation

.@" ~ L3-HAPLS operation
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el° ) New technologies in cooperation with industry

] beamlines

Innovative cryogenic engines for lasers

Large laser monocrystals

~—4
120 mm after processing m

PRECIOSA

L — @rua L

Currently world’s largest Yb:YAG laser-quality monocrystals

delong ®
instruments

Capgemini@ engineering
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el] 0 ELI-Beamlines laser systems: cutting edge technology

beamlines

E1 | Appsin molecular,

rmasercock | ] -ALLEGRA | biomedical & material

Er:fiber clock .
|1030nm [} ¥ sciences HHG, PXS
\L - N Pump thin disk | Compressor Pump thin disk Compressor ps-fs 100 mJ /<15fs /1 kH.Z> MAC, ELI ps, SRS, TREX
:;.csilalgfor Yb:YAG Amps 1/2 — YDIYAG Amps 3/4/5 — compressor
I 810 nm o - .
OPCPA 1/2/3/4 - OPCPA 5/6/7 v2 s /1255 1 ke E2 | coherent / incoherent
|jmpr’zssm ——=1 XUV / X-ray generation
L2-DUHA Gammatron
< coali
[ ] Cryogenic cooling >3)/25fs /20 Hz E3 . .
Pump DPSSL multislab OPCPA 200 TW Plasma / high-field
Yb:YAG 151 power amp compressor 820 nm - ph\/SiCS, lab astrophySiCS
©
|| Thin disk Supercontinuum generator 5mJ /30 fs /2 kHz F P3 (Plasma Physics Platform)
laser OPCPA preamps / MID-IR amps > B
2.2 pm MID-IR < etatron
2
3
L3-HAPLS i E4 | particle acceleration
H li w B
[0 He gas cooling 301/ <30 s / 10 Hz E by lasers
Pump DI::Sglian;:ltlslab 2001 B N} 1PW T ELIMAIA / ELIMED
: irsa ire
—— powgrpamp compressor 1) /30fs /10 Hz
Sscillator
Ti:sapphire| Ti:sapph pre-amplifier sronm
front end E5 | High-energy electron

——1 acceleration

L4-ATON 1.5kJ / 150 fs LUIS, ELBA

10 PW
compressor 1.05 um

Oscillat ns OPCPA
psscCIJPaCI(;JK preamps . . 1.8 kJ /0.5-10 ns E6
front end 5) Nd:glass power amplifiers -

. -1 Space contingenc
Long pulse front end 1 1PW ~150J /150 fs p g y

compressor 1.06 pm
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Ul

L1-ALLEGRA laser system

beamlines
y
In-fibre Yb:YAG Yb:YAG Yb:YAG Yb:YAG Yb:YAG
Seed pulse AMP 1 AMP 2 AMP 3 AMP 4 AMP 5
distribution
1030 nm N P - |
A A A A vacuum !
80 MHz ps ps ps ps ps ‘
Ti:Sapphire CMP SHG cMP SHG ™ SHG ™ SHG ™ SHG }
\ J \ 1
I |
830 nm 4 Y _ | \ 4 \ 4 Y }
‘ CHIRPED !
OPA 1-3 OPA4 | | OPAS5| _JOPAG6 OPA 7 |
_
ACRDE ©®80) || eo) | ™1 wso) [ wso) [ 1 wso) [ M(':':::f i

System designed and built at ELI-Beamlines
(using commercial thin-disk p%lases
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>100 mJ / 12 fs / 1 kHz
ready upgradeable to >200 mJ

Current performance
(OPCPA stage 7 partially pumped):
55mJ) /16 fs /1 kHz
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Ul

beamlines

el

L2-DUHA: >100 TW system with mid-IR probe beam

High-rep rate laser system in construction, commissioning expected in Q1 2023

Pump Laser 15 J @ 20 Hz

6 J @ 50 Hz
>10J @ 20 Hz
20 Hz DPSSL >5.J @ 50 Hz
readily upgradable

to 50Hz

41 @20 Hz
>1.5 ) @50 Hz

——————————————————————— I e e

1 ; — 1 !

. Continuum seeded : H 25fs |

 front end i+ Stretcher Compressor

: 1mJ, 820nm, : :
1

i 1 1
. >3 J @20 Hz

1| 2Kz thin > '] >1J@50Hz |

1 T I

1

1 ! N

! — ; 5md, 2.2um,

g 2kHz

Gas cooled pump laser using cryogenic Yb:YAG slébs
e = : i Y

i)Brayton cooling
engine to 150 K

3J/25fs/20Hz /50 Hz @ 820 nm
5mJ/30fs/2kHz @ 2.2 um

Ns OPCPA driven by Yb:YAG diode-pumped laser
(15J @ 1030 nm /20 Hz)

Thin disk ps laser driving supercontinuum in bulk YAG:
seed for high-energy OPCPA @ 820 nm & pump a DFG
front end to generate 2.2 um

Ready for upgrade to 50 Hz rep rate

L2 200TW
pulse compressor
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L3-HAPLS: High repetition rate Advanced Petawatt Laser System

) L
dll bear)rmnes - *

45 >301)

= Compressor e

Short pulse| Alpha 05J Beta

front end Ti:sapph amplifier Ti:sapph amplifier
SP diagnostic

package (SPDP)

Power amplifier

Gigashot-HE™ DPSSL G
as-cooled pump laser ) .
Northrop Grumman CEQ P P diagnostics (PAD)
| | | |
800 kW || 800 kW] | 800 kw]| 800 kW
Laser Laser Laser Laser
diodes || diodes || diodes || diodes

1 PW (30J /30 fs) 10 Hz repetition rate beamline
Ti:sapphire chain driven by gas-cooled diode-pumped laser
Developed by Lawrence Livermore National Laboratory (USA) with part|C|pat|on of ELI-Beamlines
—_.= ! \ — l
M s 3 delong " 5
mstrumcnt‘; '

beamlines i
)
kg <

?—HW\

| B Lawrence Livermore ,
National Laboratory
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el] g L4: k) CPA laser system to provide 10 PW peak power

beamlines
1PW 1501
Vacuum Grating
Compressor 150fs
‘ Mixed Nd:glass providing spectral
CPA CPA Front end OPCPA | 45, Power 51001 Power >15k | Cisl i
' bandwidth >13 nm
Broadband |-= Bmssttf:rﬁg;g;mp =1 Stages1-5 Amplifier 1 Amplifier 2 GO . .
oscillator Pulke cleaning preampifiers | 54 [ (pa1) (PA2) Direct pulse compression to <150 fs
omgpune || tonepuse ] o, Adyanced |IQU!d cooling to '
oscillator | Lo e ] 0210 sz ultimately achieve 1 shot /minute
1. "=~ Nanosecond kJ pulses with
programmable temporal shape
0 ] o Transport | 15K 10 PW vacuum compressor Power amplifiers developed by

0 E4 et e e e
10 E5 et e e

& Switchyard 150 fs Beam Telescope

Large Aperture Diffraction Gratings National Energetics (USA)

| NATIONAL
ﬁ/\ ENERGETICS

| T ‘ i m
HEKSPLA peemines
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