Ultra-intense laser interaction with double-layer targets:
exploring high-energy photon emission and pair production
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Ultra-intense Laser Interaction with Double-Layer Target High-Energy Photon Emission and Pair Production

Ultra-Intense Laser pulse:
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Positron and Trident Processes
= nanostructured carbon foam ositrons

thickness ~ 10 um Numerical Investigation:
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average density ~ n, = (few mg/cm3) | Particle-In-Cell (PIC) simulations with a run-time evaluation of photon emission and pair production [4,5,6]

obtained with Pulsed Laser Deposition [1]
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Physics of Interaction and Secondary Particle Generation

Relativistic laser self-focusing in the Acceleration of electrons toward the Boosted emission of high-energy
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foam and reflection on substrate substrate and TNSA of contaminants (MeV) photons via NICS Non-linear Breit-Wheeler Pair Production
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= Relevant parameters for emission and pair generation: Positron beam properties in the optimal case with foam thickness 39 um and density 1 n_
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Laser and Target Optimization for Photon Emission and Pair Production

Ne/nc=1

Ne/Nc=2

Ne/Nc=5

Ne/N-=6

Ne/n-=10

Ne/Nc=12

3D, ne/nc solid=80

3D, ne/n¢ solid=80, solid length=1 pm
Wp=2.16 um, Trwam=25fs, solid length=1 um
3D, wp=2.16 Hm, TrwHM=25 fS, Ne/Nc solid=80
TrwHm=30 fS, A=207, no/nc solid=568
Trwam=30 fs

TrwHm=30 ]cS, ne/nc solid=100

Trwem=30 fS, A=197

Trwum=30 fs, solid length=5 pm

2D [8,9] and 3D [10] simulation scans to evaluate optimal target (density and thickness) and laser (intensity) parameters for conversion efficiency in photons and pairs.
The optimal thickness, when visible, is larger than the self-focusing length. Thick low-density foams enhance pair production. 2D and 3D results show similar trends.
Fixed parameters (unless differently specified): = Laser Waist=3 um = T,y = 20 fs = Solid Layer of Aluminum = Solid Density= 450 n_ = Solid Thickness=2 pm
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Conclusion: worth investigating
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Energy in Pairs / Laser Energy [%]

double-layer targets as a

multipurpose-source of radiation at
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