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L1 l Design Criteria

extreme light infrastructure

* dual front-end (only one running at a time, 10-15 fs @100 mJ)
* 3 arms (energy up to 300 J each, before compression)
* separate room for pump lasers (first floor)

* high rep. rate experimental area (1) and high energy experimental
area (2)

* extendable experimental area

* parallel experiments operation



'mi d] Preliminary: ELI Nuclear Building

extreme light infrastructure

First floor:
pump lasers

Ground floor:
2 x front-end lase
and 3 x amplifiers
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1] l Laser Architecture

extreme light infrastructure

2xFRONT
END AMPLIFIERS > DIAGNOSTICS
DPSSL-pumped Ti:Sapphire pumped by ns
OPCPA Nd:YAG & Nd:Glass lasers T
: BEAM
10-20 mJ BOOSTERS POWER COMPRESSOR
BW > 120 nm >4J, 10Hz AMPLIFIERS >200 J VAGUOM.
TCP =50 ps >300 J
0.1-1 kHz
C>10M2 N A1+ A2 A3 +A4+ A5 EAM
BOOSTERS |==p POWER COMPRESSOR TRANSPORT TARGETS
. N >4, 10Hz S UES >200 J IN VACUUM
FE2: : >300 J
>100 mJ
BW >80 nm +A4d+
Tp=1-2ns A1+ A2 A3 +Ad% AS COMPRESSOR BEAM
p BOOSTERS |—p|  POWER oy 200 J TRANSPORT
10-100 Hz ~4J. 10Hx AMPLIFIERS IN VACUUM
CcC>10M2 ’ >300 J

\ / ® = 1-20 ym

COMPRESSOR

BW — Spectral bandwidth, C — intensity contrast, T4 - chirped pulse
duration, T, — re-compressed pulse duration, ® — focused laser beam
diameter, |; — intensity on target
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i l Technical issues: laser system

* final pulse duration (>15fs)
* Spatial and temporal contrast
* coherent beam combination



extreme light infrastructure

Technology prospects: front-end

Ti:Sa front end and OPCPA with long
pump pulses and electronic
synchronization available on the market
(reduced spectral bandwidth)

OPCPA with short pulses under
development in several places in Europe
(cost & performance evaluation ?)



'!m* l Technology prospects: PW-class amplifiers

* Ti.Sa available on the market (reduced

spectral bandwidth: 30-50 fs pulses)

* Upto200 TWat10 Hz, upto 1 PW at 1
Hz or 0.1 Hz



extreme light infrastructure

Technology prospects: 10 PW amplifier

Ti:Sa under development (Apolon)

Pump lasers (200J green) under
development on the market: one shot
every few minutes

Ti:Sa crystals up to 175 mm diameter
were produced (200 mm needed?)




‘m’ l Technology prospects:
A LA A compression, focusing, combination

* Large area broadband difractive gratings
exist (damage threshold)

 Adaptive mirrors available

* Coherent combination with pulses below
200 fs under development



1] l Technical issues: laser system

* final pulse duration (>15fs)

* Spatial and temporal contrast
* coherent beam combination



l Project staging proposal

First front-end: Ti:Sa or OPCPA with long pulses
(comercial)

200 TW/10 Hz +1 PW/1Hz @ 30 fs (comercial)
coherent beam combination 3x200 TW and 3x1 PW

10 PW amp development (Apolon)

2" Front end OPCPA with optical synchronized pump (15
fs) (Apolon/MBI/MPQ/...)

coherent beam combination 3x 5 PW



1] l Preliminary: ELI Nuclear Building:
Ground floor dimensions
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