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Beyond “single-shot” simulations 
Can we simulate what is measured? 

 

 

Michael Bussmann 
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What is the Hot Electron Temperature at a given Laser Intensity? 

Laser-driven Proton Acceleration with Cone Targets @ TRIDENT / LANL Thomas Kluge 
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Stochastic Variations 
„The Experimentalists won‘t tell us where each ion sits!“ 



Page 4 Michael Bussmann  ·  Computational Radiation Physics  ·  www.hzdr.de/crp 
m.bussmann@hzdr.de 

Carrier-envelope Phase influences Femtosecond Field Ionization 

Argon ions, l = 1 mm, Ammosov, Delone, Krainov Barrier Suppression Ionization 

Marco Garten 
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At best we know the Laser Contrast 

main pulse 

coherent 

part 

incoherent 

ASE background 

prepulse 

Josefine Metzkes 
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Laser Intensity influences Electron Dynamics at the Critical Density 
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80 fs pulse duration, Lingen Huang 
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Repeat simulations 

with varying microscopic setups 

representing the same macroscopic conditions 
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Systematic Variations 
„The Theoreticians said they had field ionization included!“ 
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Choice of Field Ionization Model determines Charge State 

Argon ions, l = 1 mm, Keldysh vs. ADK, Marco Garten 
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Choice of Field Solver determines Electron Beam Parameters 

R. Lehe,  PRSTAB 16, 021301, 2013 

emittance is increased 

temporal dynamics changed 

with Cherenkov 

without Cherenkov 
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Repeat simulations 

with varying numerical methods 

to see systematic effects 
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Synthetic Diagnostics 
„Kalpha is not temperature!“ 
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Front-side Instabilities can change Proton Beam Structure 

electron energy density 

averaged electron energy density 

Thomas Kluge, Josefine Metzkes 
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Computing the Small Angle X-Ray Scattering Signal of the Plasma 

Thomas Kluge 
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Simulate ALL physical effects 

including those used for 

experimental diagnostics 
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 Built to simulate Laser-Plasma Interaction 

 Built for the Community 

 Free for Download 

 Open Source (GPL, LGPL) 

http://picongpu.hzdr.de 
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Relativistic KHI with almost 1012 Particles 

Richard Pausch, Axel Hübl, René Widera, Heiko Burau, Alexander Debus 
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Radiation of EACH PARTICLE for 512 Frequencies, 481 Directions 

─ 

PIConGPU: 4 PByte trajectories / 2 hours 

CERN: 25 PByte / year (offline) 

Richard Pausch, Alexander Debus 
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PIConGPU ─ Weak Scaling 1 to 18,432 Nodes 

7.176 PFLOP/s (dp) 

+ 

1.449 PFLOP/s (sp) 
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Money, money, money…. 

700 k€ 

300 k€ 

Performance Hypnos @ HZDR 
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http://picongpu.hzdr.de 


