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¢/ This talk is about
PVV-class lasers

Intensity lasers 30J/30fs

not about energy lasers kJ/ps .
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Things feasible with a

PW-class laser
30J4/30fs
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Proton acceleration
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Fast PiN X diodes
CR39 Track detector

Shielding Diode A blocking <200 KeV
Shielding Diode B blocking <500 KeV
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Back side of RCF
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RCF Stacks

RCF 10xHD V2
10 um Al

I

750-800 KeV 1.05 3.19 451 56 6.54 7.37 814 8.86 9.54 10.17 MeV "

" compared with SRIM and Fluka

Distances

Distance RCF — target = 3mm
Diameter RCF = 2cm

For Radiography

Distance Sample — target = 1cm
Distance Sample — RCF =2 cm



Typical Results RCF (Dec. 2017)

Target: Al 5 ym

Max energy RCF : 6.54 MeV

LASER ENERGY : 2.86J on Target

Max energy RCF : 8.86 MeV

LASER ENERGY : 2.77J on Target




Electron
acceleration

LWFA
Laser Wakefield Acceleration
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Electron acceleration and Betatron radiation at VEGA
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Acceleration in cm-scale
with table-top lasers
Ultrashort bunch (few fs)
Up to GeV energies
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Betatron radiation imaging system

He
jet Reduce rep rate due to
N | gas flowing to compressor

laser

betatron
radiation

gas
jet

parabola l
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c Things feasible with a
PW-class laser, 30J/30fs

TNSA proton acceleration at 10 MeV
LWFA electron acceleration at 1 GeV

well known in many labs,
including Salamanca
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What needs a laser
accelerator to be
competitive in front of
conventional accelerators?
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High repetition lasers (log scale)

10 TW 100 TW 1 PW 10 PW

100 10 (| 0.1
shots/sec shots/sec shot/sec shot/sec

1000 100 10 1
shots/sec shots/sec shots/sec shot/sec

BELLA Berkeley, California
DRACO Dresden, Germany
VEGA SalamanCa,Spain ! CLPU =

1 PW
1 shot/sec
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Petawatt class lasers worldwide
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High repetition
targetry Is a

major problem
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Liquid Targets: liquid microjet




Liquid microcourtain
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Target debris is a major problem

C

- Prepare continuous targets ready for 1 Hz
- Avoid debris from the targets
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Betatron radiation imaging system

Gas jet (He)

) Reduce rep rate due to
— gas flowing to compressor
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High repetition rate challeng-és =
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Gratings degradation due to
gas flowing to compressor

Compressor vacuum 106 mb
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. PW compressor

- Gratings




Spanish ICTS

¢ MAP OF
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Phase | -20 TW Phase Il -200 TW Phase Ill -1 PW

700 mJ ) 200 mJ .

J

Fast shutter

Multi-pass 500 mJ
Amplifier
4 passes

! Pulse picker
Aot e Pockels cel
Pockels cell

Fast shutter

Front
end

Propulse + Fast shutter

Multi-pass :
amplifier Back Mulu-pass
reflection amplifier
Pockels cell 4 passes
2Titan 35J
Pulse Multi-pass
compressor amplifier
8 Propulse +
Multi-pass
amplifier
3 passes
600 mJ, 30 fs 12 Titan 10
10 Hz -
Pulse
VEGA 1 64,30 fs
compressor
10 Hz VEGA 3
30J,30fs
Amplitude V E G A 2 Deformgble ’
mirror 1 Hz



C VEGA System

Energy Pulse Central Peak Rep

[ shot duration wavelength power Rate
VEGA-1 600 mJ 30 fs 800 nm 20 TW 10 Hz
VEGA-2 6J 30 fs 800 nm 200 TW 10 Hz
VEGA-3 30 J 30 fs 800 nm 1 PW 1 Hz

VEGA system is open to domestic and international
users through competitive access

@Amplltude
CLPU






VEGA-3 beam transport




-3
1 Hz PW
30J/30fs
800 nm

Same seed

10 Hz
6J/30fs
800 nm

Y/ 4/ 44/ %

VEGA-2




conclusions

- Laser technology is quite advanced to get
1 Hz reliable sources at 100 TW, PW and soon multi-PW

- Difficulty to get targets at 1Hz

- Lasers vs conventional accelerators ...
... main problem is repetition rate of the bunch of accelerated particles

- Deliver a bunch of particles, that can be interesting for channeling

- At Salamanca we have a PW laser at 1 Hz and a 200 TW at 10Hz
open for competitive access and we are looking for users/collaborators !!!
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