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10.8 PW, World Premiere has been achieved  at ELI-NP!
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Shack-Hartmann wave front sensor operation principle.
Planarwavefronts arenormally incidenton the lensandfocusto the
referenceposition(greenspot)lens, while distortedwavefronts focus
to adisplacedlocation(redspot). PicturetakenfromThorLabs.

Basic layout and operation principle  of an AO system 

comprising the 3 steps of the process: [1] WF sensing, [2] 

feedback control and [3] deformable mirror correction.

Adaptive Optics Principle

Deformable mirror coupled with a wavefront sensor through a feedback loop conpensates wavefront distorsions.

Generation of high quality flat reference wavefront achieved.
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Zernike polynomials formalism 

Wavefrontreconstruction

Lakshminarayanan, V.; A. Fleck (2011). "Zernike polynomials: a guide".J. Mod. Opt.58 (7)

M. Born, E. Wolf, Principles of Optics, 7th ed. (Cambridge University, 1991).

Zonal Southwell reconstruction model 

W. H. Southwell,  J. Opt. Soc. Am., Vol. 70, No. 8, August 1980
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Experimental set-up
Light source:
Å He-Ne @633nm
Å Spatial filter
Å 4x beam expander
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Experimental set-up

Reference wavefrontgeneration:
Å Deformable mirror
Å Relay imaging: 
Å Wavefrontsensor
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Experimental set-up

Wavefrontmeasurement:
Å Relay imaging: 
Å Beam expander 

Å 10mm 
Å 50mm

Å Wavefrontsensor
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Debris shields for High Power Laser Systems

Bqualifies the nonlinear wavefrontdistortion:

ὄ ᷿
Ў
Ὠὰ ὲ᷿ὍᾀὨᾀͯ ὲὍὒρᵼ L σ00 ‘ά

ʇ ÉÎÃÉÄÅÎÔ×ÁÖÅÌÅÎÇÔÈͽ ψππÎÍ

Î ςnonlinear refractive index (e.g.: 4xρπ for Fused Silica)

I(z) ςlaser beam irradiance

L ςpath length (material thickness)

If B ~ “ risk of self focusing inside the material !

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

Debris shields are thin ( L <300 ‘ά) and high quality transmitted wavefront might be difficult to obtain !
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For 100 TW O 300 µm is maximal thickness 
(when B-integral = 1 defined as critical).

For 10 PW O 100 µm is maximal thickness 
(when B-integral = 1 defined as critical.)
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Debris shields thickness for 100 TW & 10 PW
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Positionof thesamplewithin theexperimentalset-up Sampleholderwith two dockinglocations

ὝὬὭὲdebris shields qualification

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

15IFIN-HH ||  ELI-NP                 Vicentiu IANCU01/07/2019



× Extreme Light Infrastructure ςNuclear Physics

× Adaptive Optics

× Experimental Set-up

× Debris Shields Metrology

× Results & Conclusions

16IFIN-HH ||  ELI-NP                 Vicentiu IANCU01/07/2019



IFIN-HH ||  ELI-NP                 Vicentiu IANCU 17

ὋὰὥίίὦὥίὩὨὨὩὦὶὭίίὬὭὩὰὨίὥάὴὰὩί(100µm, 150µm and 200µm)
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