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Electron Dynamics in Laser Ablation Plasmas

Hiroyuki Date, Motoyuki Suzuki*, Peter L. G. Ventzek*, Mitsuo Shimozuma,

Yousuke Sakai* and Hiroaki Tagashira®

Abstract

The behavior of electrons in a laser ablation plasmas is investigated using a Monte
Carlo simulation. Laser ablation plasmas have applications ranging from microelectron-
ics manufacturing (via etching and thin film deposition) to medical technology
(lithotripsy and dental surgery). The control of the electron dynamics is crucial when the
ablation plume (removal material) chemistry is important and should be controlled. In
this study, the electron swarm behavior in Cl: gas 1s examined, considering the self and
applied electric fields and neutral gas background densities that vary as functions of time
and space. The initial rapid expansion of the electrons induces large self-fields which tend
to confine the electrons in the plume bulk. However, they are rapidly lost by dissociative
attachment. These results indicate that an externally applied electric field is necessary to
achieve more fully dissociated plumes which may be more useful for etching applications.
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