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old times ...



This talk is about 
PW-class lasers

intensity lasers   30J/30fs
not about energy lasers kJ/ps 



Things feasible  with a 

PW-class laser
30J/30fs



Proton 
acceleration 

TNSA
Target Normal Sheath Acceleration



Measurements & analysis: M. Huault
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Proton acceleration 



Proton acceleration 
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RCF Stacks

* compared with SRIM and Fluka

Distances
Distance RCF – target = 3mm
Diameter RCF = 2cm
For Radiography
Distance Sample – target = 1cm
Distance Sample – RCF = 2 cm
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Typical Results RCF (Dec. 2017)

Max energy RCF : 6.54 MeV

Max energy RCF : 8.86 MeV

LASER ENERGY : 2.77J on Target 

LASER ENERGY : 2.86J on Target 

Target: Al 5 µm



Electron 
acceleration
LWFA
Laser Wakefield Acceleration



Electron acceleration and Betatron radiation at VEGA

                   Collaboration CLPU – Univ Alberta, Canada 

focal spot

VEGA-2



Experimental Area

For particle acceleration targets of near critical density are needed



 Electron acceleration and Betatron radiation at VEGA 



 Electron acceleration and Betatron radiation at VEGA 



Electron acceleration
LWA

Electron energy spectrum

Acceleration in cm-scale
with table-top lasers

Ultrashort bunch (few fs)
Up to GeV energies
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KB

Betatron radiation imaging system 

He 
jet Reduce rep rate due to

gas flowing to compressor



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

well known in many labs,
including Salamanca

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



What needs a laser 
accelerator to be 
competitive in front of 
conventional accelerators?



High repetition lasers    (log scale)
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High repetition
targetry is a 
major problem



Target arrays



Liquid Targets: liquid microjet

!



Liquid microcourtain

1 cm



Liquid Targets
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Liquid 
microcourtain



Target debris is a major problem

- Prepare continuous targets ready for 1 Hz
- Avoid debris from the targets

!

!



Betatron radiation imaging system 

!

Reduce rep rate due to
gas flowing to compressor

Gas jet (He)



!

Gratings degradation due to                         
gas flowing to compressor

Compressor vacuum 10-6 mb
!

High repetition rate challenges

Compressor

Interaction



!!

PW compressor

Gratings



Spanish ICTS

Unique 
Equipment,

in our case the 
Petawatt

High Rep Rate
laser



Spanish ICTS



VEGA laser



!

VEGA 1

VEGA 2
VEGA 3



Energy
 / shot

Pulse
duration

Central
wavelength

Peak
power

Rep
Rate

VEGA-1 600 mJ 30 fs 800 nm 20 TW 10 Hz

VEGA-2 6 J 30 fs 800 nm 200 TW 10 Hz

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

VEGA System  

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



VEGA Target Area: Today



VEGA-3 beam transport

!



Target Area

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

VEGA-2
10 Hz

6J/30fs
800 nm

Same seed



onclusions
- 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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