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Atomic Dynamic Interference in Chirped Laser Fields with
Different Polarizations
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College of Physics and Optoelectronic Engineering, Shenzhen University, Shenzhen, Guangdong 518060, China

Abstract By accurately solving the full-dimensional time-dependent Schrédinger equation (TDSE), the dynamic
interference effects in the ionization of atomic hydrogen by chirped laser pulses with different polarizations are
numerically studied. The emphasis is put on the influences of the chirp parameters on the dynamic interference
patterns of the photoelectron energy spectra. Numerical results show that the increase of the chirp will cause the
suppression of dynamic interference pattern in three polarization cases; for any chirp parameter, the interference
subpeaks show a rightward shift when the ellipticity of the pulse increases; for any chirp parameter, the dynamic
interference pattern will disappear when the laser pulse is up to 30 fs, indicating that the previously reported
calculation of one-dimensional TDSE cannot accurately describe the real physical process.
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Fig. 1 Vector potential of linearly and circularly polarized
Gaussian pulses with different chirp parameters varying
with time when central carrier frequency is w, = 2 a.u..

(a) Linear polarization; (b) circular polarization
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Fig. 2

Influences of chirp and polarization of pulse on energy spectrum and AC Stark energy shift. (a) Photoelectron energy

spectra for ionization of atomic hydrogen; (b) E, (¢) varying with time; (¢) E, (¢ )+ w(¢) varying with time
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Instantaneous ionization rate and occupation probability amplitude of ground state varying with time. (a) Instantaneous

ionization rate; (b) occupation probability amplitude
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Fig. 4 Photoelectron energy spectra and time-varying ground state occupation probability amplitude. (a) Photoelectron energy

spectra; (b) ground state occupation probability amplitude
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