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Introduction

8geB;stimationHeatedBSilex SampleBpreparation

SomeBminerals9BlikeBquartzBorBfeldspar9BstoreBenergyBwhenBtheyBareBirradiatedBandB
releaseB itB asB lightB whenB theyB areB heated3B ThisB phenomenonB isB calledB
Thermoluminescence3
TheBsignalB intensityB isBproportionalB toB theBageBofB theB lastB resettingBevent9B i3e3B theB
lastBheatingBupBtoB@/ö°"BPFig3Bwz3
TheBradiationsBcomeBfromBtheBradioelementsBnaturallyBpresentBinBtheBsedimentBandB
fromBcosmicBrays3
TLBdatingBBisBmainlyBusedBtoBdateBpottery3BHowever9BitBcanBbeBusedBonBanyBheatedB
materialsBcontainingBquartz9BlikeBarchitecturalBceramicsBorBheatedBsilex3B

TheBexternalBlayerBofBtheBsilexBisBremovedBonB
.BmmBtoBavoidBmaterialBpartiallyBbleachedBbyB
sunlightBorBaffectedBbyBenvironmentalBαBandBβB
radiationBPFig3B:bz3
TheB coreB isB crushedB andB theB grainsB sievedB
PFig3B:cz3B
"ontaminants9B especiallyB carbonate9B areB
eliminateBusingBH"l3B
TheBquartzBgrainsBPwöö2.ööBμmzBareBusedBtoB
estimateB theB palaeodose9B theB fineB grainsB
P@2wwBμmzBtoBestimateBtheBα2efficientyBandBtheB
remainingB grainsB toB estimateB theB internalB
doseBrate3

B
TheB ideaBtoBdateBburntB flintB isBnotBnew3B ItBwasB
firstB proposedB byB GöksuB inB w°q.3B ItB allowsB toB
directlyB dateB humanB activitiesB whenB sedimentB
datingB dateB theB lastB expositionB toB sunlightB ofB
anB occupationB layerB andB radiocarbonB datingB
couldBbeBaffectedBbyBreservoirBeffects3
However9B theB concentrationB ofB radioelementsB
inB flintB isB veryB lowB and9B often9B heterogenious3B
Therefore9BtheBnaturalBsignalB isBgenerallyBveryB
weakB andB theB radiationB comingB fromB theB
sedimentB surroundingB theB artefactB couldB
stronglyBinfluenceBtheBtotalBannualBdoseBrate3B

TheB8geBisBgivenBbyBtheBdoseBaccumulatedBoverB
timeBPpalaeodosezBdividedBbyBtheBannualBdose3
TheB palaeodoseB isB estimatedB usingB aB SingleB
8liquotB RegeneratieB OoseB PS8RzB andB aB
modifiedB MultipleB 8liquotsB 8dditiveB OoseB
PM88OzBapproachBandBtheBresultsBcompared3B
ForB theB M88O9B theB sameB aliquotsB areB usedB toB
estimateBtheBpalaeodose9BandBtheBsupralinearityB
correction3B8BtestBdoseBfollowsBeachBadditiveBorB
regeneratedBdoseBforBnormalisation3
TheBannualBdoseBcanBbeBdevidedB inB itsB internalB
component9B dueB toB radioelementsB insideB theB
silex9B andB itsB externalB one9B dueB toB theB
surroundingBmaterial3
TheBinternalBdoseBisBestimatedBusingBI"P2MSBonB
theB remainingB coreB materialB andB theB externalB
oneB usingB aB HPGeB γ2spect3B onB aB sampleB fromB
theBsedimentBsurroundingBtheBsilexBPFig3@z3

Fig3B:(BHPGeBγ2spectrometer3B

Fig.k5:kMAADkprotocolk

a)kOriginalkTLksignal;

b)kBGksubstractedksignal;

c)kPeakskshiftedksignal;

d)kTx,kLx,kLx/Txkandk

plateauktests;

e)kPaleodosekestimation.kk

TheBTLBsignalBofBheatedBsilexBcanBbeBveryB
weakB andB closeB fromB theB backgroundB
noise3BMoreover9BtheBpositionBofBtheBpeakB
canB differB betweenB theB measurements3B
Therefore9BtwoBfunctionsBwereBwrittenBinBRB
toBcorrectedBtheseBproblemsBPFig3B/a9b9cz3
ForB theBpalaeodoseBestimation9BaBkindBofB
OeB plateauB approachB wasB used3B RatherB
thanBdirectlyB integratingB theBsignalBbasedB
onB theBplateauB testB results9B theBsignalB forB
eachB temperatureB intervalB isB processedB
separatelyBandB theB resultsBareB integratedB
onlyBatBtheBendBofBtheBprocessBPFig3B/d9ez3

TheBfirstBresultsBobtainedBforBheatedBsilexBcomingB
fromB theB siteB ofB TaibehB PJordanzB showB thatB TLB
datingB ofB heatedB silexB shouldB beB possibleB evenB
forBweakBorBbadBqualityBluminescenceBsignal3
TheB newB functionsB developpedB inB RB forB theB
M88OB andB S8RB protocolsB alreadyB facilitedB theB
estimationB ofB theB paleodose3B Futhermore9B theyB
provideB resultsB evenB whenB 8nalystB orB theB
luminescenceBR2packageBdoBnot3

ThisBprojectB isBpartBofB theB"R"4öEBGOurBwayB toB
;uropeGB fundedB byB theB GermanB ResearchB
FoundationBPOFGz3

FigBw(BPrincipleBofBluminescenceBdating3

b) c)

d)

a)

ö wöö .öö :öö @öö

ö
wö

öö
.ö

öö
:ö

öö
@ö

öö
/ö

öö

temp3temperatures

T
L

ö wöö .öö :öö @öö

ö
wö

öö
.ö

öö
:ö

öö
@ö

öö
/ö

öö

temp3temperatures

T
L−

6
G

ö wöö .öö :öö @öö

ö
wö

öö
.ö

öö
:ö

öö
@ö

öö
/ö

öö

Temperature

T
L−

6
G

BP
8

lig
ne

dz

FigB:(
azBHeatedBsilex1
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