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Model 

• Two-temperature hydrodynamics 
• Helmholtz wave equation 
• Wide-range multi-phase equation of state 
• Wide-range permittivity and conductivity 

Povarnitsyn et al. Appl. Surf. Sci. 258, 9480 (2014) 



 Pump-probe technique 

Widmann et al. Phys. Plasmas 8 (2001) 
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Моделирование s- и p-поляризованных импульсов 

Отражение s- и p-поляризованных 
импульсов 

Povarnitsyn et al., Appl. Surf Sci. 258 (2012) 

Сдвиг фазы s- и p-поляризованных 
импульсов 
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Depth vs Fluence for 800 nm, 100 fs pulse, Al 

M. Povarnitsyn et al. Appl. Surf. Sci., 357 (2015) 



Ablation efficiency 





C. Kerse et al., Nature 537, 84  (2016) 

Repetition rate ~ 3.5 GHz (290 ps) 

Burst up to 800 pulses 





M. Povarnitsyn et al., Appl. Phys. Lett. 112, 051603  (2018) 



Al; 1, 5, 25 and 200 pulses, 20 J/cm2 

5 pulses 

25 pulses 200 pulses 
432 MHz 3.46 GHz 



Ablation rate, 20 J/cm2 



200-pulse ablation 



Temperature inside the target at 60 ns 



Ablation depth vs. Fluence 



Conclusions 

• Multi-pulse ablation: rate increases with the intraburst 
repetition rate growth  

• Material surface does not cool down substantially 
between successive pulses 

• To prevent the shielding and suppression: the fluence of 
each pulse in the burst has a sub-threshold value  

• Multiple pulses can guide thermodynamic trajectories 
along the binodal to the critical point 

• Optical and transport properties in liquid-gas region? 


