
3 
factors which must be monitored and controlled in order to achieve experimental success. The beams must 
be timed with respect to each other with accuracy less than the pulse duration. The beam foci must also be 
overlapped spatially, and the stability of both these factors maintained over extended periods. 
We report on the second beam commissioning process, including the latest results on the characteristics, 
stability and spatio-temporal overlap of the two beams. We present details of amplifier performance, along 
with measurements of beam quality, focal spot, pulse duration and contrast, to give a detailed picture of Astra 
Gemini in its full operating mode. 
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P5. 
Simulation of absorption of femtosecond laser pulses in solid-density copper 

N.G. Karlykhanov, P.A. Loboda, N.A. Smirnov, A.A. Shadrin 
Russian Federal Nuclear Center - All-Russian Institute of Technical Physics (RFNC-VNIITF), 

13, Vasilyeva St., Snezhinsk, Chelyabinsk region, 456770, Russia 

We present the simulations of absorption of femtosecond laser pulses in copper using modified ID Lagrangian 
ERA hydrocode [1] enabling to model short-laser-pulse absorption, heat conduction, and plasma dynamics. 
Numerical modeling involved thermodynamic functions calculated by using first-principles Full-Potential Lin-
earized Maffin-Tin Orbitals method (FP-LMTO) [2] and chemical model of dense plasma utilizing supercon-
figuration approach [3]. 
The results of simulations are compared to experimental and other theoretical data. 
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P6. 
Ionization-induced excitation of residual current density in a plasma produced by a few-cycle laser pulse 
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The present work is focused on analytical and numerical investigation of the phenomenon of excitation of low-
frequency residual currents in plasmas produced by few-cycle laser pulses. At present, this phenomenon is of 
great interest due to the possibility of using it to convert efficiently laser pulses into low-frequency radiation, 
in particular, into radiation of the terahertz frequency band [1-4]. The residual current density (RCD) is the 
initial push leading to the polarization of the laser-produced plasma and excitation of emitting oscillations in 
this plasma. In the general case, the frequencies of these oscillations are determined by the pressure of the ion-
ized gas and the density of the generated plasma. For a wide range of gas pressure and laser pulse parameters, 
the frequencies of the waves emitted by the plasma lie in the terahertz band [2, 5]. 
We find the efficiency of RCD excitation as a function of the carrier-envelope phase (CEP), duration, and 
intensity of few-cycle laser pulses. Our numerical calculations are based on the developed semiclassical ap-
proach and ab initio quantum-mechanical approach, which is based on solving the three-dimensional time-
dependent Schrodinger equation. We focus mainly on relatively low values of the laser-pulse intensity 
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