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  electron vortex beams to study: chirality, magnetization mapping, 
                    transpher of angular momentum to nanoparticls ... 

  several proposals to create vortex beams of composite particles    
  (neutrons, protons and atoms)  

Conclusion & perspectives

 Acceleration and «twisting» of atoms by circularly polarized EM pulse 



Non-dipole effects

             electromagnetic wave  +  atom

Х

Y

Z

optical range

рентген 



Non-dipole effects

             electromagnetic wave  +  atom

Х

Y

Z

optical range

dipole approximation

рентген 



Non-dipole effects

             electromagnetic wave  +  atom

Х

Y

Z

optical range

dipole approximation 

X-ray 



Non-dipole effects

             electromagnetic wave  +  atom

Х

Y

Z

optical range

dipole approximation

X-ray 
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   non-separable variables of CM and electron  ~ 

6D



Hydrogen atom in strong laser field 
(quantum-quasiclassical method)

 

   

classical ideal gas perfectly describes gas laws



Hydrogen atom in strong laser field 
(non-dipole effects)

 

   

2D

generally accepted:  in the IR, optical and UV spectroscopies
 
                        the dipole approximation is well justified  



Promising tasks: acceleration of atoms by strong EM pulses
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~10fs 

Ekin~10-8 eV~10-4K

a ~ 1015g

in IR, optics and UV energy range:   non-dipole effects (CM non-separability)

                                                              
                                                                 considerable acceleration of atom   
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Mechanisms of acceleration of atoms by EM pulses
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areas promising for accelerating atoms where ionization is suppressed



elliptical polarization of laser



dependence on laser polarization

 

   

atom exitation and ionization weakly depend on polarization



dependence on laser polarization

 

   



dependence on laser polarization

 

   

atom acceleration weakly depends on polarization

However ...



Twisting of atoms by fork diffraction gratings  

 

   



Alternative: twisting of atoms by EM pulses
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J = L + l = 0 + l

      J = l



Twisting of atoms by EM pulses
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Twisting of atoms by EM pulses

 

   

Circular polarization (є=1) 
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atom «twists» with transfer of photon 
helicity to atom orbital angular momentum
                l

z
=+1



1-photon resonance mechamism twisting of atom
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2-photon resonance mechamism twisting of atom

 

   



2-photon resonance mechamism twisting of atom

 

   



3-photon resonance mechamism twisting of atom

 

   



3-photon resonance mechamism twisting of atom

 

   



n-photon resonance mechamism twisting of atom

 

   



Conclusion & outlook

acceleration of atom due to non-dipole corrections kr in  
EM wave and magnetic component B/c in it was invastigated 

strong correlation was found between V (MV) and Pex+ Pion

mechanism for n-photon resonant twisting of atom with  
transfer of helicity of photons from circularly polarized 
laser field to it was found
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strong correlation was found between V (MV) and Pex+ Pion

mechanism for n-photon resonant twisting of atom with  
transfer of helicity of photons from circularly polarized 
laser field to it was found

TASKS:

1) using beams of twisted photons with internal orbital angular    
momentums for increasing efficiency of production twisted atoms

2) nuclear photonics: photoionization by hard x-rays and  γ-radiation
                             with including of nuclear motion 
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Conclusion & outlook

потенциальные приложения:

ускоренные атомы — литография микро-чипов для 
микро-электроники, диагностика плазмы в ТОКАМАК, ...
«закрученные» атомы — модификация 
фундаментальных взаимодействий, новый «инструмент» 
для исследования атомных столкновений, ... 

acceleration of atom due to non-dipole corrections kr in  
EM wave and magnetic component B/c in it was invastigated 

strong correlation was found between V (MV) and Pex+ Pion

two resonant mechanisms of atom acceleration were found: 
through single-photon and two-photon excitation of atom 



Hydrogen atom in strong laser field 
(non-dipole effects)

 

   
3D  !!


	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56
	Страница 57
	Страница 58
	Страница 59
	Страница 60
	Страница 61
	Страница 62
	Страница 63

