
Classical Analytical Description of Helium Atoms or Helium-like Ions in Highly-Excited States...

International Review of Atomic and Molecular Physics, 11 (1), January-June 2020 47

Universidad Nacional Autónoma de México, Av. Universidad 3000, col.
Ciudad Universitaria, del. Coyoacán, México, DF 04510, Mexico

Physics Department, 380 Duncan Drive, Auburn University, Auburn, AL 36849, USA
* Corresponding author email: goks@physics.auburn.edu

Z Z

Keywords:  circular Rydberg states; helium atoms; helium-like ions; high-frequency laser field; precession of the orbital
plane; energy shift.

m e n m
e n

M Mz
M



N. Kryukov and E. Oks

48 International Review of Atomic and Molecular Physics, 11 (1), January-June 2020

Z

Mnme Mn me Z Mn me
r

e me F

me Mn me Mn me Z
z r F

Z Z

H

V zF P Q



Classical Analytical Description of Helium Atoms or Helium-like Ions in Highly-Excited States...

International Review of Atomic and Molecular Physics, 11 (1), January-June 2020 49

U

z

r



N. Kryukov and E. Oks

50 International Review of Atomic and Molecular Physics, 11 (1), January-June 2020

E Z r

Z F

Z F

F Z

Z F
E E

Zm E
counter-intuitive result



Classical Analytical Description of Helium Atoms or Helium-like Ions in Highly-Excited States...

International Review of Atomic and Molecular Physics, 11 (1), January-June 2020 51

Z E E F

F
Z

Z E F

ME m R I



N. Kryukov and E. Oks

52 International Review of Atomic and Molecular Physics, 11 (1), January-June 2020

m As
i inclination

p

I R e

K

x

U r
Ueff, tr

g x r x





N. Kryukov and E. Oks

54 International Review of Atomic and Molecular Physics, 11 (1), January-June 2020

x U

f x

Z Z

counterintuitive

References

 .

 .

6. Radiatsionnye i Relativistskie Effekty v Atomakh i Ionakh (Radiative and Relativistic Effects in Atoms and Ions)

Analytical Advances in Quantum and Celestial Mechanics: Separating Rapid and Slow Subsystems

Essays on the Motion of Celestial Bodies


