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1.Forewords

Ion･mi11ingtechniqueusingion-showerequipments

hasbecomepracticalinseveralapplications,including

surfacecleaning,finemachini喝 andthinning.Howl

ever,theremovalrateisgenerallynotveryhigh

comparingwitho也erdryetchingprocesses.Recently,

thisbecameoneofthemainproblems.

Forinstance,alowerion･energythanusual500eVor

lkeVisdesirablewhenverylittledamageonthe

machinedsurfaceisreqtlired.But,insuchcasethe

lowextractionvoltageresultsinalowcurrentden-

sityoftheion･beam.Togetherwiththelowersputter･

ingyield,itmakestheapplicationimpractical.

ConcemingwithKaufman･typeion･showerequip･

ments,followingconclusionisfoundinprevious

studies[1],[2].Tllatis;althoughChild'slawshows

thatthecurrentdensityincreasesproportionallyto

thedensityoftheholesinthegrid,itsaturateswhen

thediameteroftheaperturesisverysmall,for

instance,lessthan 2mm.But,thereasonofthis

phenomenonhasnotbeenexplainedyet.

Authorsmadetestonthisppintandobtaineda

hopefulresultforrealizinghighefficiencyextraction

ofion･beam.

2.ExperlmentS

Ionextractioncharacteristicsweretestedwitha

Kaufmantypeion･showersystem.
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Totalbeam current,beam currentdensityatthe

machiningsurfaceanddivergenceangleareincluded

inthetestedparameters.

Testsweremadeonconventionaltwo-gridsystem,

singlegridsystemandsomespeciallydesignedgrid

systems.

A rotaⅣ pumpandanoil･di飢ISionpumpwith

liquidnitrogentrapareusedinthevacuumsystem.

Theworkingchamberhasitsquantityof18litreand

ispumpedupto7×10-7Torrbeforeargongasis

providedintothedischargechamber(plasmacham-

ber).Thepressureinworkingtimewasadjustedto

givesufficientandminimum plasmadensityfor

obtainingthemaximumbeamcu汀entWhichvaried

accordi喝 tOthetestcondition.

BeamcurrentdensitywasmeasuredwithaFar･

aday･cuparraywithnineprobes.Thediameterof

eachprobeis3mm.Thea汀ayCanberotated.The

distancebetweenthecenteroftherotationandcenter

ofthea汀ayis132mm.Thisfeaturemakesitpos･

sibletomeasure2･dimensionalbeam profilefiner

thanwithafixeda汀ay.

2.1 TwogridSystem

Gridsetsaremadeofgraphite,androundextract･

ingholesaremadetobeahexagonalarray.

Inpreliminarytests,itwasfoundimpracticalto

applytheratiolg/ds(1g:distancebetweenthetwo

grids,ds:diameteroftheholesinthegrid)whichis

morethan1orlessthan0.5.Therefore,mostexperi-

mentswereca汀iedoutwithgridsetswhicllWere

assembledaslg/ds-0.6.

Beamdivergencecharacteristicwasestimatedby

thebeam divergenceanglewhichwasdefinedby

Astonetal.[1].
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