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BREAKDOWN MINIMA DUE TO ELECTRON—IMPACT JIONIZATION
IN SUPER—HIGH-PRESSURE GASES IRRADIATED BY A FOCUSED GIANT-PULSE LASER*
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Minima in the curves of threshold electric sequent growth of the jonization. Meyerand
field versus pressure for ionization of super- and Haught® have suggested that the mechan-
high-pressure helium, argon, and nitrogen ism is inverse bremsstrahlung. Askaryan and
using 2 focused giant-pulse ruby laser are re- Rab'movich4 have commented on the prospec-
ported here. These minima are characteris- tive role of electron impact jonization. This
tic of electron impact ionization. Gold and Letter presents definitive experimental data
Bebb* and others have analyzed jonization pro- which are indicative of electron impact ioniza-
duced by focused lasers in terms of multipho- tion where the heating of electrons occurs

ton absorption alone. Toml'mson2 has shown through energy transfer from the light wave
that while multiphoton absorption may be the to the electrons undergoing collisions with neu-
trigger mechanism, it cannot explain the sub- trals.
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FIG. 1, Experimenta] apparatus for measurement of
8as breakdown at Super-high pPressures using a focuseq

The input to the photomultiplier is band-block
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FIG. 2, Pressure dependence of breakdown field
Strength,

Camerg System.

bout 100 K. These
conditions give g - (3.1x10%)p1/ %, where E is

in V/em ang p in watts,
The curveg of thresholq peak E fie]q versus

port on N,). The discrepancy is €asily account-
ed for by the inaccuracy of measurement of

the minimum focal areg, It is important to
note that the slopes of the curves below 2000
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