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ThreeLparametersLcanLbeLmodifiedLtoLprovideLtheLbestLestimationLforLtheL
ze;LB°cLfittinguLincludingLifLitLisLweightedLorLunweightedLxLBCcLdoseLintervalL
BzminuLzmaxcLxLandLB[cLtemperatureLintervalLBTminuLTmaxcSLKourLrejectionLcriteriaL
canLbeLusedLtoLselectLtheLbestLdisks;LB°cLrecyclingLratioLxLBCcLrecuperationL
rateLxLB[cLmaximumLerrorLonLöxLxLB%cLandLonLTxSLKorLnowLonlyLtheLlinearL
fittingLisLfullyLsupportedSL&oweveruLexponentialuLlinrexpuLandLexprexpLcanL
beLeasilyLaddedS

KorLMAADGTLuL7LadditiveLdoseLstepsLwereLusedSL-achLoneLwasLappliedLonL
%LdiscsLandLtheLaverageLwasLusedLforLtheLzeLestimationSLTheLdiscsLusedLforL
theLpalaeodoseLestimationLBYcLwereLreusedLforLtheLsublinearityLcorrectionL
BWcSLöxuLTxuLöxRTxLandLtheirLplateauLtestsLwereLplottedLforLtheLadditiveLBKigSL%cL
andLtheLregeneraticeLdosesSLzeLwasLestimatedLusingLtheLgrowthLcurveL
BVOcLandLtheLdoseLplateauLBz"cLapproachLBKigSL]cSLOombiningLtheLplateauL
testsLwithLtheLz"LallowsLforLaLbetterLselectionLofLtheLtemperatureLintervalL
usedS

KorLSARGTLuLeachLdiscLwasLirradiatedLbyL°,LdifferentLregenerativeLdoseL
stepsuLincludingLaL,LandLaLrepeatedLdoseSLünceLagainuLöxuLTxuLöxRTxLandL
theirLplateauLtestsLwereLplottedLandLzeLwasLestimatedLusingLaLVOLandLaL
z"LapproachLBKigSL7acSLTheLmeasurementLwasLrepeatedLonL°CLdiscsLandL
theLresultsLwereLplottedLusingLanLabanicoLplotLtoLestimateLtheLaverageLzeL
BKigSL7bcSLzueLtoLtheLwayLtheL/VLisLsubtracteduLtheLrecuperationLrateLisL
alwaysLveryLcloseLtoLzeroSLThereforeuLitLisLprobablyLnotLaLrejectionLcriterionL
asLreliableLasLforLßQ±büßöS

Figb5LbsamplebTAIb19bSMAAD2:

EstimationbofbthebpalaeodosebSQ2bandbthebsublinearitybcorrectionbSI2busingbthebdosebplateaub

andbthebgrowthbcurvebapproachesx

Figxb6aLbSamplebTAIb19Lbdiscb12bSSAR2:

Debestimationbusingbthebdosebplateaubandbthebgrowthb

curvebapproachesx

Figb6bLbsamplebTAIb19bSSAR2:

AbanicobplotbofbthebDebobtainedbusingbthebgrowthbcurveb

approachx

[°]LUreutzerLetLalSLBC,°CcSLWntroducingLanL±LpackageLforLluminescenceLdatingL
analysisSLQncientLTöuLVolS[,uLJoS°uL°byS
[C]L@urrayuLQSßSL.LWintleuLQSVSLBC,,,cSLöuminescenceLdatingLofLquartzLusingLaL
improvedLsinglebaliquotLregenerativebdoseLprotocolSL±adiationL@easurementsL
[CuL]GbG[S
[[]L±ichteruLzSL.LUrbetschekuL@SLBC,,7cSLQLnewLThermoluminescenceLdatingL
techniqueLforLheatedLflintSLQrchaeometryL%yLB%cuL7=]bG,]SL

WnstitutLofLVeographyuLUniversityLofLOologneuLQlbertusb@agnusb"latzuLzb],=C[LUölnLbL
wwwSgeographiebkoelnSde

Oontact;LzavidLßtrebleruLdavidSstreblerEunibkoelnSdeS

±LisLaLhighlyLextensibleLlanguageLandLenvironb
mentLforLstatisticalLcomputingLandLgraphicsSLWtL
providesLaLwideLvarietyLofLstatisticalLandLgraphicalL
toolsSLQLpackageLforLluminescenceLdatingLisL
availableuLbutLitLmainlyLincludesLtoolsLforLüßöL
datingLwithLtheLsingleLaliquotLregenerativeLdoseL
BßQ±cLprotocolL[°uLC]S

TheLaimLofLthisLprojectLisLtoLimplementLnewL
functionsLspecificallyLdesignedLforL
ThermoluminescenceLdatingLBTöcuLincludingLtheL
multipleLaliquotsLadditiveLdoseLB@QQzcLandLtheL
ßQ±LprotocolL[[]S

TheseLfunctionsLwereLusedLtoLestimateLtheL
palaeodoseLofL]LheatedLsilexLartefactsLcomingL
fromLtheL"alaeolithicLsiteLofLTaibehuLqordanSL
TheseLartefactsLwereLassociatedLwithLtheL
@asraqanLtechnocomplexuLcurrentlyLdatedL
betweenL°7LandLC,LkaL/OLB@WßLCcSLLL

-achLTöLmeasurementLisLprecededLbyLaLpreheatLprocedureLandLincludesLtheLmeasurementLofLtheLbackgroundLB/VcLsignalSL/othLadditiveL
andLregenerativeLdoseLmeasurementsLareLfollowedLbyLaLtestdoseLtoLnormalizeLtheLresultsSLThereforeuLtheLdataLpretreatmentLisLidenticalLforL
ßQ±bTöLandL@QQzbTöS

KirstuLtheLpreheatLcurvesuLwhichLareLnotLneededLforLtheLpalaeodoseLestimationuLareLplottedLandLremovedLBKigSL°cSLThenuLtheL/VLsignalsLareL
subtractedLfromLtheLTöLsignalsLBKigSLCcSLKinallyuLtheLpeakLmaximaLareLalignedLusingLtheLaverageLofLtheLtestdoseLsignalsLasLreferenceLBKigSL[cSL
WndeeduLtheLscatterLofLtheLpeaksLisLrandomLandLthereforeLnotLlinkedLtoLsecondLorderLkineticsLLL
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ThehdifferencehbetweenhSARGTLhandhMAADGTLhishgenerallyh
belowh±Bhw)hForhSARGTL(hthehvariationhbetweenhhthehgrowthh
curveh%GC.handhthehdosehplateauh%DP.happroacheshandh
betweenhahweightedhandhanhunweightedhlinearhfittinghareh
belowh±1hw)hForhMAADGTL(hthesehvariationshgohfromh±mhuphtoh
±12hw)hThehprimaryhsourcehforhthesehhugehvariationshseemsh
tohbehthehsublinearityhcorrectionh%I.)hTheyhcanhalsohbeh
explainedhbyhahrelativelyhlowhmaximumhadditivehdose)

BothhthehSARGTLhandhthehMAADGTLharehablehtohprovideh
reliablehresults)hSARGTLhishmorehtimehconsuming(hbuthneedsh
1htohxhtimeshlesshmaterialhandhseemshtohbehmorehprecise)hForh
MAADGTL(hthehsublinearityhcorrectionhstayshproblematic)hIth
shouldhbehdonehonhseparatelyhannealedhmaterial)hThehdoseh
stepshshouldhalsohbehcarefullyhselected(hsincehthosehusedh
forhthehfittinghhavehtohbehinhthehlinearhparthofhthehgrowthh
curve)
h
ThehDPhclearlyhhelpshtohselecththehbesthtemperaturehinterval)h
AhdivergencehbetweenhthehDPhandhthehGChresultshforhMAADG
TLhgenerallyhmeanshahdivergencehbetweenhSARGTLhandh
MAADGTL)
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