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Flat solid target

Density profile

Solid Vacuum




Laser Plasma Interaction on solid target
@ Ultra High Intensity

I - 1009W/cm?
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Is it possible to make a tuneable
structured target ?
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Structuring a plasma from a
flat solid target
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Plasma scale length

It is very important to control the
plasma scale length :
key parameter of the interaction

plasma on the target surface
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Controlling
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Measuring the plasma scale length

Expansion velocity of plasma into vaccum
depends on pre-pulse’s fluence

Modulating pre-pulse’s fluence

Modulating plasma expansion
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Modulation of the pre-pulse’s fluence







Modulation of the pre-pulse’s fluence
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Is such a structure able to handle very
high energy up to 101°W/cm?2?
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High harmonic generation as a
probe of the plasma structure
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High harmonic diagnostic




High harmonic generation to probe the plasma grating
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Conclusion:

We can induce a structure on a plasma
from a flat solid target
And it can handle very high energy
up to 10°W/cm?
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Tunability of the structure
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First application of optically
controlled plasma structures :
Probe the high harmonic source
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Probing high harmonic generation

Harmonic source (target plane) —— FT —> Far from target

1

40
-0.05]
-130
§ g —
= 3 20 @ k=] -
s ; g c o | DOOOODO & ¢sscs
. o — -
"." CDx
'_ 10
‘ 2 S 0.05/
-3 2 2 5

15 20 25
w/w,




Toward an understanding of high harmonic generatlon/

"

Harmonic field spatial properties far

| from target are understood.
Ha |

How to deduce the harmonic source
properties on target ?
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Ptychography
W. Hoppe, Acta Cryst. A25 (1969)

Nano-object FT
Obj(r-ro)

FT[E(r)xObj(r-ro)] 12
Intensity measurement

X-Ray beam
i" Yoduct form
\c )XObj(r-ro)
Thibault et al., Science, 321, 379 (20C

Nano-object: Obj(r-ro) X-Ray beam: E(r)
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Toward an understanding of high harmonic generation

M1 +
pre-pul:

| ~ .
Another advantage : |

Easy to determine the position of the
main pulse compared to the structure
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Ptychography

Experimental Trace
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Ptychography

6 (mrad)

First experimental measurement
of the spatial properties of
harmonic source generated

on solid target
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