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ELI-NP

BREAKING NEWS!
10 PW, World Premiere at ELI-NP

On Wednesday, March 13, 2019, the 10PW (ten millions of billions of Watts) performance of ELI-NP’s High Power
Laser System was officially released and a demonstrative test was presented.

Reaching 10 PW at ELI-NP is a reference point for scientific research worldwide, Europe making available, in
premiere, via Romania, the most powerful laser in the world. The completion of this unique scientific equipment at
the assumed parameters confirms that ELI-NP is a successful project, a landmark in the history of Science, and
paves the way to top-level international experiments in Magurele.
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Planarwave fronts are normally incidenton the lensandfocusto the
referencegoosition(greenspot)lens, while distortedwavefronts focus

to adisplacedocation(redspot) Picturetakenfrom ThorLabs ~ ~ ¥
Duffner Robert W., and Robert Q. Fugafée Adaptive Optics Basic layout and operation principle of an AO system
Revolution: A HistorgUniversity of New Mexico Press, 2009) comprising the 3 steps of the process: [1] WF sensing,

feedback control and [3] deformable mirror correction.
Tyson, Robert (2010Rrinciples of Adaptive Opti¢$hird ed.). Taylor & Francis

Deformable mirror coupled with a wavefront sensor through a feedback loop conpensates wavefront distorsions.
Generation of high quality flat referencevavefront achieved.
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Wavefrontreconstruction

Zernike polynomials formalism
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LakshminarayanarV.;A. FlecK2011). "Zernike polynomials: a guide). Mod. Opt58 (7)
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M. Born,E. Wolf, Principles of Optics, 7th edafbridge University1991).
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Zonal Southwell reconstruction model
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Finally we obtain: (Pij 1

Where: ¢ _: the averaged phase in the element (ij) to be estimated. (zakes a new value ar each step)
i d
(INITIALIZED at 0)

(Ei: the average of the averaged phase in the first neighbors of the element (ij).

(Takes a new value at each step)

bij: the averaged slope around the element (ij). (7iis is given by the Data and is a CONSTANT)

£ : the number of the nearest neighbors of the element (j).

(Depends on the geometry of the surface and it is a CONSTANT)

W. H.Southwel] J. Opt. Soc. Am., Vol. 70, No. 8, August 1980
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Experimental setip
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Experimental setip

Referencavavefrontgeneration

A Deformable mirror -

A Relay imagin
A Wavefrontsensor
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Experimental setip

Wavefrontmeasurement
A Relay imaging*
A Beam expander

A 10mm

A 50mm
A Wavefrontsensor
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Debris shields for High Power Laser Systems

B qualifies the nonlineawavefrontdistortion:

6 — TQa —& _ Q)Q& —& 00 p+ L 000'd
1 ET AEARGAT QOEmiNI
I ¢ nonlinear refractive index (e.g.: @xit for Fused Silica)

I(z)¢ laser beam irradiance
L ¢ path length (material thickness)

If B ~ risk of self focusing inside the material !

Parabolic mirror

10 PW, ~25 fs —p

Debris shield

Solid target

Proposed debris shield schematics positioning
within the Large Beam Transport Systems (LBTS)

Debris shields are thiGL <300° d ) and high quality transmittedwavefront might be difficult to obtain !
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Debris shields thickness for 100 TW & 10 PW
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For 100 TW 300um is maximathickness
(when Bintegral= 1defined as critical).
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"YXQdebris shields qualification
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Positionof thesamplewithin theexperimentaketup

Clipping the glass at two points

Sampleholderwith two dockinglocations

Measurement configuration: 10 mm aperture, double pass and different stress applied on sample.
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