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A nethod and systemis provided for cleaning a contam nated surface of a
vacuum chanber, conprising neans _for (i) generating an ion beam (44) having
'a reactive species (e.g., fluorine) component; (ii) directing the ion beam
toward a contam nated surface (100); (iii) neutralizing the ion beam (44)
by introducing, into the chanber proximate the contam nated surface, a
neutralizing gas (70) (e.g., xenon) such that the ion beam (44) collides

wi th nol ecul es of the neutralizing gas, and, as a result of charge exchange
reacti ons between the ion beam and the neutralizing gas nol ecul es, creates
a beam of energetic reactive neutral sacepRcgf the reactive species; (iv)

cl eaning the surface (100) ] rgetic reactive
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neutralizing gas molecules, creates a beam of energefic reactive neutral atoms of

the reactive species; (iv) cleaning the surface (100) by allowing the beam of

energefic reactive neufral afonis of the reactive species fo react with contaminants

to creafe reaction products; and (v) removing from the chamberany volatile reaction

products that resutt. Altematfively, the method and system (ndude meaans for (i)

_generating an energetic hon-reacﬁve (e.g., xenon) ion beam (44); (ﬁ) directing the

non-reacfive jon beam toward a contaminated surface (100); (iii) introducing a

-cleaning gas (70) proximate the oor_ltaminatéd surface, comprised at least padtially

of a reactive species (e.g., fluotine} component; (iv) dissociating the cleaning gas

using the fon beam (44) 4o creafe a supply of energetic reactive neutral atoms of the

reffetive species; (v) cleaning the surface (100) by allowing the enetgetic reactive

neufral atoms of the reactive species fo react with contaminants to create reaction

products; and {vi) removing from the chamber any volafile reaction products that

result.
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