Salamanca experience on the high repletion rate experiments challenges:

Intensity measurement on spot
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VEGA  peak power energy |duration | rep rate
VEGA-1 20 TW 600 mJ 30fs |10/ seg
VEGA-2 200 TW 6J 30fs |10/ seg
VEGA-3 1 PW 30J 30 fs 1 /seg
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C Loooooooooo0ooNg way

From a PW laser at 1 Hz installed

Detection ... shot by shot, not integrated = Marine Huault, CLPU

EMP at high repetition rate Massimo De Marco, CLPU
Intensity measurement, in situ In this talk
To a useful PW laser at 1 Hz

A

£ == B W m/\ CENTRO DE

L k=) - l P U \LASERES

e W \ Y PULSADOS
SR oV



Intensity Gauge

Need of a detector able to measure directly
the intensity in the relativistic domain
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Possibility of direct measurement

Pulse energy J

Intensity W/cm2  Pulse duration fs
Focal spot cm?

Experiments at vacuum 10-¢ mb

laser

Residual gas
or inject some gas <104 mb

parabola

CLPU"
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Beyond 101 W/cm2 there are no neutral atoms
ions + free electrons

Beyond 1018 W/cm?2 electrons move relativistically
Key point: Use radiation from ionized driven

electrons to have a direct measurement of the
intensity
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Classical theory of the scattering of
intense laser radiation by free electrons

Linear polarization

E

propagation
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Where is the figure of eight! CLPU
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Experimental setup
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Thomson Scattering at CLPU
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Interaction chambér




: Residual 800 nm
Experlmental set up scattering at walls

Bromt BG39 filter blinds everything

Plasma 1

e—
Relative Signal

0.8 1 0

200 400 600 800 1000
Wavelength (nm)

0.6 -

Detector

Relative Signal

0.2 5

0 =
200

100
Wa ve 800 ‘\5\ - T
ity om0 ot cLPU-




Thomson Scattering at CLPU
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conclusions

- Its a long way to achieve a useful high power laser

- Many points where we need to push the thecnology beyond today's
limits.

- One of them is a direct measure of the focus profile at high intensity

- 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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