
●
E批ctofgoldcoatinglnquantitativeEPMA:AMCstudyofmonazite

KATOTakenori

CenterforChronologicalResearch,NagoyaUniversity,Japan

Wegenerallyuseaconductingcoatinginelectronprobemicroanalysis(EPMA)of

geologlCalsamplestoprovideapathfわrtheelectronandtopreventcharglng.A

carbon(20-30nminthickness)isthemostcommoncoatingmaterialingeological

applicationofEPMAincludingtheCHIMEdatingbecauseoflowX-rayattenuationfor

mostcharacteristicX-raylines.AgoldcoatlnghasbeenalsoappliedtotheCHIME

dating(e,g･,JercinovicandWilliams,2005)tominimizeirradiationeffectsbyelectron
bombardment.

OneoftheimportantproblemsinquantitativeEPMAofrock-fomlngminerals

istheeffectofacoatlngfilmonmatrixcorrectionprocedures.Correctionprocedures

(bothZAFmodelsandBence-Albeemethodusingcalculateda-factortables)havebeen

generallyestablishedforuncoatedmaterials.Therefore,theeffectofacoatingfilm

shouldbecarefullyassessedtoachieveaccuratequantitativeEPMAofcoatedmaterials

aspointedoutbyBastinandHeijligers(1991).WeempiricallyknOwthatthecarbon

coatlngdoesnotcauseslgnificantprobleminquantitativeEPMAofmostgeologlCal

samples.However,itisanticipatedthatagoldcoatinghasaneffectonquantitative

analysisthroughscatterlngOfelectronsbecauseofhighatomicnumberanddenslty.

TheMonteCarlosimulationswereperfbmedfわrthemonazitewitha25nm

carbonanda10nmgoldtounderstandeffectsofacoatlngfilminquantitativeEPMAat

E0-15keVand25keV.Thisstudyusedtheconventionalsinglescatterlngmodel

(continuousslowingdownmodel)withtheMott(1929)scatteringusingtheBrowning

(1991)expressionofthecollisioncrosssections. Thekineticenergylossofan

electronwasobtainedbytheBethe(1930)formulamodifiedbyJoyandLuo(1989)

withthemeanionizationpotentialdescribedinBergerandSeltzer(1964).Intensities

ofcharacteristicX-rayswerecalculatedbytheBethe-Powellfbmula(Powell,1976).

TherandomnumbersweregeneratedusingtheMersemeTwister(Matsumotoand

Nishimura, 1998).EmittedX-rayintensitieswerecalculatedusingmassattenuation

coefficientsbyHenkeetal.(1993)atX-raytake-offangle400.

AtbothE0-15keVand25keV ,a10nmgoldcoatingdistortedthedepth

distributionofgenerateThMaintensitiesinthemonazite,whilea25nmcarboncoatlng

gavethesamedepthdistributionastheuncoatedmonazite.A10nmgoldcoatlnglS

1.06(E0-15keV)and1.05(E0-25keV)timeshigherinthek-ratiooftheThMαline
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betweenthemonaziteandthepurethoriumthana25nmcarboncoatlng.

TheanalyticalerroroftheThM(xintensityofmonaziteisapproximately1%

RSDatgeneraloperatlngCOnditionsoftheCHIMEdating,andtheuncertaintycaused

byagoldcoatinglSnotnegligible.Hence,a10nm goldcoatlnglSafactorfor

inaccuracylnquantitativeEPMAofmonazite,whilea25mmcarboncoatlngdoesnot

havesignificanteffect.
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