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ABSTRACT 

Laser induced ionization of noble gases has been studied with a 1-ps, 1-prn 

laser. An experimental survey of the intensity dependence for ion production is 

presented for a large number of charge states. The survey spans intensities from 

1014 W/cm2 to mid-1016 W/cmZ, which exceeds the intensities of previous surveys at 

this wavelength by over an order of rnagnitu&. 

The ion production is compared to several theoretical models. Tunneling (or 

field-ionization) models rather than multiphoton models describe the data best, and the 

two models that have the most satisfactory agreement arc: 1) a one-dimensional 

Coulomb barrier suppression model, and 2) a species dependent quasiclassical 

tunneling model. The Iff ionization rate dependence which is predicted by lowest-ordcr 

perturbation theory is not observed for 1 ps laser pulses. Various forms of Keldysh's 

model cannot accurately describe the ionization of all the charge states. Two Thomas- 

Fermi models show varying degnes of agreement with the data 

Experiments comparing linearly and circularly polarized light suggest that the 

ionization process is non-resonant with this wavelength and in this intensity regime. 

This is in contrast to some previous experiments at shorter wavelengths which suggests 

that all ionization is resonant. Two resonance criteria are suggested, both of which 

place the shorter wavelength experiments in the resonance regime and our longer, 1 -pm 

wavelength experiments in the non-resonant regime. The two suggested criteria for 

resonance both have a strong frequency dependence which explains the transition to 

non-resonant ionizazon with our 1 -pm wavelength. 
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