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   non-separable variables of CM and electron  ~ 

6D !! 
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classical ideal gas perfectly describes gas laws

splitting method + DVR for angular variables

V. Melezhik, Phys Lett A230, 203 (1997)

V. Melezhik, EPJ Web Conf 108, 01008 (2016)
S. Shadmehri, V. Melezhik, Laser Phys. 33, 026001 (2023) 



Hydrogen atom in strong laser field 
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classical ideal gas perfectly describes gas laws

modified Stormer-Verlet method

V. Melezhik, Phys Rev A103, 053109 (2021)
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Promising tasks: acceleration of atoms by strong EM pulses

 

   

~10fs 

Ekin~10-8 eV~10-4K

a ~ 1015g



Mechanisms of acceleration of atoms by EM pulses
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areas promising for accelerating atoms where ionization is suppressed
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Circular polarization (є=1) 
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Twisting of atoms by EM pulses

 

   

Circular polarization (є=1) 
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when interacting with a circularly polari-
zed EM pulse, the atom accelerates and 
«twists» - acquires an orbital momentum
with a projection of m=+1 in the direction
of its motion (pseudo-chirality=+1)  
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   three-photone   V ~ I3     ?



Conclusion & outlook

potential applications:

accelerated atoms — lithography of micro-chips for micro-
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non-dipole effects (accounting nuclei motion) in atomic int.
with EM pulse                             : influence on high 
harmonic generation, stabilization of atoms,  ... 
groundwork was created for study of non-dipole effects:
different atoms,  accounting of spatial inhomogeneity of 
EM pulse, different polarizations, twisted atoms,  …  
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Conclusion & outlook

S Shadmehri, V S Melezhik, Laser Phys. 33, 026001 (2023) 

hybrid quantum-quasiclassical approach + DVR

V Melezhik, J. Phys. A56, 154003 (2023)

V S Melezhik, S Shadmehri, Photonics 10(12), 1290 (2023)

V S Melezhik, S Shadmehri, arXiv: 2408.08613
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