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Inthispaper,wehighlightsomeselectedapplicationsofAMSattheUniversltyOf
Arizona.WeintroducesomeimprovementsinAMSsystemandchemicalprocessingfeatures
aswellassomeinterestlngStudiesin14cdatingofcorals,speleothemsandbones,129Is山dies;
new recordsoflOBefrom marinesedimentsand extraterrestrialmaterials,and26Al
measurementsonextraterrestrialmaterials.

Today,anextemalprecisionofaboutiO･35%in14ccontent,orjI30yearsinuncalibrated
radiocarbonageispossibleonaslngle0.5-milligram-sizedsampletargetin20minutesof
measurementtime.Samplesassmallas100microgramsorlesshavebeensuccessfullydated

toabout±80yearsBPandevensTallersamples(～10-20pg)havebeenmeasuredforspecial
experiments.Withlongercountlngtimesorwhenmultipletargetsaremeasured,wecan
reducetheslngletargete汀OrtOabout0.2%,orbetterthan士20yearsinradiocarbonage
(McNicholeta1.,2001;Donahueeta1.,1990).

Inthecaseoflongeトlivedradionuclidessuchas26Al,10Be,36cl,41caand129Ⅰ, which
wereverydifficulttomeasureuslngCOuntlngtechniques,AMShasmademeasurementsof
smallamountoftheseradionuclides.Thisincreasedsensitivltyallowsustoreducesample
sizesoastopreserveinvaluablespecimenssuchasarchaeologicalsamples, Specially
designedexperimentsinsuchasbiomedicalornuclearsciences.

TheNSFArizonaAMSLaboratorywasoneofthefirstpurpose-builtlaboratoriesfor
radiocarbonAMS.Forthepast25years,thecapabilitiesofAMSmeasurementsofthe
ArizonaAMSlaboratoryhasbeenexpandedtosuccessfullyincludelOBe,26Al,and129I･With
continuouseffortsofafewtensofactiveresearchersandresearchassociatesatthelaboratory ,

applicationshave been expanded from archeology to geology, oceanography, and
atmosphericsciences･JullandBurr(2006)andJulletal.(2006)describethehistory ,current
status,andfuturedirectionoftheAMSresearchofArizonaAMSLaboratory.

Equt'pment. AttheArizonalaboratory , wehave20perationalacceleratormass
spectrometers(AMS).Alargeprojectwasathoroughoverhaulofour"original"machine,a
GeneralIonexTandetron,IncludingInstallationofnewHVEEacceleratortubes.Oursecond
machine,a3MVNECPelletronAMShashadahighlevelofoperationaltimeoverthelast2
years･wehaveinstituedprogramsin129Iand26Almeasurements,inadditionto14candlOBe･

Service.Since2001,theArizonaAMSfacilityhasprov id edbetween4500and6000
samplemeasurementsperyear,surpasslngtheprevious5-yea r a v eragebymorethan25%.In
2005Weproduced5,563radiocarbonmeasurementsandasim ila r n umberin2006.

Fieldsofstudy:0urlaboratoryisinvolvedinthestudy o f a w idevarietyofradiocarbon
andradionuclideshdies,Someexamplesofwhicharestudieso f corals,speleothems,lake
sediments,10Beinmarinesediments,datingofforestfires, d atin g ofhistoricalartifactsand
textiles,terrestrialcosmogenicnuclides(e.g.LiRoneta1., 2 0 0 1 ) producedinsituinrock
surfaces(whichispartofalargeintemationalCRONUSpro g ra m ), extraterrestrialstudiesof
radionuclides(14C,10Be and 26Al)in lunarsamples and meteorites,129日 nseaand
groundwaters,14Cingroundwateruslngdissolvedinorganicandorganiccarbon,andmany
others.Wewilldiscusssomeexamplesofthiswide-ranglngprogram.
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Samplepretreatmentandprocesslng.WehaveanongolngProgram tOimproveand
●

refinesamplepretreatmentandprocesslngtechniques.AfTewofthespecializedtechniques
employedinthelaboratoryIncludesoxhletextractionfortextiles,steppedcombustionfor
sediments,partialdissolutionfわrcarbonates,anddissolvedorganiccarbon(DOC)extraction
forgroundwaterandninhydrinextractionofcarboxylcarbonfromaminoacids･

LimitsofRadiocarbonDadng.･IncollaborationwithQuadeetal.,wehavedevelopeda
new low-level14CExtractionandGraphitizationSystemsattheUniversltyOfArizona,s
DesertLaboratory.Wehavealsoidentifiedion-Sourcequestionswhichhavecontributedto
variableradiocarbonblanksinthepast.TherecentsuccessfulconstructionofTheseSystems
hasreducedlaboratory - i n ducedcontamination duringthecombustionandgraphitization
phasesofsamplepreparationnearlyanorderofmagn血deandextendedthe14cdating
horizon&omabout40,000toabout60,000yearsbeforepresent.Thisadvancecanonlybe
exploitedifitiscoupledwithimprovementsinthechemicaldecontaminationofsamplesprlOr
tocombustion.Ourobjectivesarethree-fold:(1)todevelopsamplehandlingmethodsand
quantifythepracticallimitsof14cdatingofbone,charcoal,andcarbonatesuslngthenew

extractionandgraphitizationsystems,(2)toapplythesenew.methodsto14cdatingmaterials
fromOldWorldarchaeologicalsites,and(3)toparticipatelnestablishingafin calibration
of14cagesbetween40and60ka･

WehopethatthisreviewwillglVeanideaofthebreadthoftheshdiesundertakenatthe
UniversltyOfArizonaAMSLaboratory.
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