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Table 1. OFI threshold and saturation laser intensity of Ar calculated by the BSI theory,
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z /};F (BSI theory) (ADK theory) [Eq-(11)] [Eq.(12)]

{" 2 .l 2 3

(W,/cm”) JIW /em”) (W/em”) /(W /em”)
Arl 1 | 15.76 2.47% 10" 1. 41 10" 1.36x10" 1.03X10"
Ar II(Ar"™) | 2 | 27.63 5.83x 10" 3.98% 10" 4.13%10" 2.05x10"
Ar III(Ar™) | 3 | 40.74 1.22X 10" 8.22x 10" 9.50x 10" 5.09x10"
ArIV(Ar™) | 4 | 59.81 3.20% 10" 2.05% 10" 2.52X10" 7.85%10"
Ar V(Ar™) | 5| 75.02 5.07% 10" 3.09% 10" 4.15%10" 1.16x10"
Ar VI(AS©™) | 6 | 91.01 7.62X 10" 4.42x10" 6.39%10" 2.85x10"
Ar VII(A:™ ) | 7 | 124.32 1.95X 10" 1. 11X 10" 1.59x10" 3.82x10"
Ar VIII(Ar™ ) | 8 | 143.46 2.65% 10" 1.44% 10" 2.20% 10" 1.85% 10"
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Average Residual Energy Calculation
of Optical Field Ionized Atomic System

Deng Jian Zhong Fangchuan Qing Ling
Zhang Zhengquan Xu Zhizhan
(Laboratory for High Intensity Optics, Shanghai Institute of Optics and Fine Mechanics,
The Chinese A cademy of Sciences, Shanghai 201800)
(Received 5 February 1999; revised 29 April 1999)

Abstract A detailed deduction and summary of above-threshold ionication
energy calculation of multi-electron atom created by ultrashort strong laser
pulses is given. The -calculating methods of the threshold-intensity and
saturation-intensity limits of the ion yield for each charge state produced by the
laser pulse are developed, and the expression of average residual energy is
deduced. A step-ike saturation behavior of average residual energy with the rise
of laser intensity is demonstrated in numerical simulation.

Key words  optical field ionization ( OFI).  residual energy. Ammosov—

Delone—-Krainov ionization theory.
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Synchrotron Radiation Characteristics
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Abstract A simple average static model is proposed for studying the hamonic
radiation characteristics of high power—driven electron in the laboratory frame,
such as the angular distribution, the variation of the harmonie radiation with
different laser power and so on. These results lend a novel way to find new
coherent X-ray sources.

Key words high power laser, synchrotron radiation, harmonies.



