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Sample protocol DPn(LIN) DPn(LINnweightedn) GCn (LIN) GCn(LINnweighted)

MAAD 22.88 23.66 23.93 24.32

SAR 23.46 24.63 23.70 24.75

MAAD 20.33 23.80 21.48 23.72

SAR 22.32 25.00 22.61 25.07

MAAD 25.23 25.74 25.50 25.73

SAR 27.11 27.24 29.98 30.07

MAAD 22.70 23.16 23.92 24.04

SAR 22.02 23.37 22.35 23.52

MAAD 13.92 13.31 16.87 17.03

SAR 13.60 13.97 13.89 14.03

Sample protocol DPn(LIN) DPn(LINnweightedn) GCn (LIN) GCn(LINnweighted)

MAAD 2.00% 1.16% 7.05% 4.25%

SAR 1.56% 1.37% 1.51% 1.41%

MAAD 5.28% 2.79% 27.61% 14.30%

SAR 1.65% 2.71% 1.81% 2.62%

MAAD 1.69% 0.83% 10.59% 5.55%

SAR 1.88% 1.99% 1.87% 1.96%

MAAD 1.78% 1.04% 6.90% 4.77%

SAR 1.83% 1.58% 1.85% 1.56%

MAAD 4.00% 1.77% 10.22% 5.24%

SAR 4.70% 4.91% 4.48% 4.80%

TAI 19A

TAI 20

4a.nAveragenequivalentndosen(Gy)

4b.nAveragenuncertaintyn(1σ)

TAI 1

TAI 15

TAI 18

TAI 1

TAI 15

TAI 18

TAI 19A

TAI 20

Thisxprojectx isx realisedx inx thex contextx ofx thexøRøx
:Jvx COurx wayx tox VuropeCx whichx isx fundedx byx thex
9ermanxResearchx7oundationxEU79G.
Wex wouldx likex tox thankx Prof.x Ur.x Qürgenx Richterx
andx Shumonx T.x °ussainx @.5Dx øologneDx forx thex
archaeologicalx backgroundx theyx providedx aboutx
thex Taibehx sitex andx Ur.x øhristophx SchmidtDx
IayreuthDxwhoxcollectedxthexsamples.x

Youxcanxfindxmorexinformationxaboutx
thexøRøx:Jvxon-
xhttp-WWwww.sfb:Jv.uni)koeln.deW

ThexSinglex5liquotxRegenerativexdosexES5RGxprotocolx introducedxbyx@urrayx
wxWintlex[ü]xisxroutinelyxusedxforxOSöxdatingxsediments.xThexusexofxaxS5R)
TöxprotocolxtoxdatexheatedxsilexxwasxproposedxbyxRichterxwx%rbetschekx[S].x
°oweverDx upx tox nowDx thex @ultiplex 5liquotx 5dditivex Uosex E@55UGx protocolx
remainsxthexreferencexforxTöxdatingxofxheatedxflint.x
Tox investigatex thex usabilityx ofx S5R)TöDx wex estimatedx thex palaeodosex ofx ,x
heatedxsilexxsamplesxusingxthexS5Rxandxthex@55UxprotocolDxandxcomparedx
thexresultsxwhenxvaryingxthexwayxthexdataxarexprocessed.
Thex heatedx silexx comex fromx thex Palaeolithicx sitex ofx Taibehx inx thex Wadix
SabraDx Qordan.x Thesex artefactsx werex associatedx withx thex @asraqanx
technocomplexxwhichxisxcurrentlyxdatedxbetweenxüvxandxSJxkaxIøxE@zSxSG.
5llxmeasurementsxwerexmadexonxaxRisøxTöWOSöxreaderxwithxaxTöxunitxandxax
combinationxofxMxfiltersxtoxonlyxrecordxthexUV)bluexsignalxE°5)HDY),/Dx99MJJx
andxI9H/G.

VachxTöxmeasurementx EJ°øx toxM,J°øxatx S°øWsGxwasx
precedetedxbyxaxpreheatxEJ°øxtoxSSJ°øxatxS°øWsxthenx
heldxforxvJsGxandxfollowedxbyxthexmeasurementxofxthex
backgroundx signalx EJ°øx tox M,J°øx atx S°øWsx againG.x
Iothx additivex andx regenerativex measurementsx werex
followedxbyxtestdosexmeasurementsxtoxnormalizexthex
results.
ThexdataxpretreatmentxisxidenticalxforxthexS5Rxandxthex
@55Ux protocols.x 7irstDx preheatx curvesx arex removed.x
ThenDx I9x signalsx arex substractedx fromx Töx signalsx
E7ig.xüaG.x7inallyDxpeakxmaximaxarexalignedxusingxthex
averagex ofx thex testdosex signalsx asx referencex E7ig.x
übG.x Sincex thex scatterx ofx thex peaksx isx randomDx itx
shouldxnotxbexlinkedxtoxsecondxorderxkinetics.

[ü]x@urrayDx5.S.xwxWintleDx5.9.xESJJJG.xöuminescencexdatingxofxquartzx
usingxaximprovedxsingle)aliquotxregenerative)dosexprotocol.xRadiationx
@easurementsxHSDx,Y)YH.
[S]xRichterDxU.xwx%rbetschekDx@.xESJJvG.x5xnewxThermoluminescencex
datingxtechniquexforxheatedxflint.x5rchaeometryxM:xEMGDxv/,)YJ,.x

Thex usedx @55Ux protocolx includesx ax testdosex stepx afterx eachx Töx
measurement.x ztx allowsx tox normalizex thex results.x @oreoverDx ratherx thanx
annealingxextraxmaterialxandxmakingx thex regenerativexcurvexseparatelyDxwex
reusedx thex disksx fromx thex palaeodosex EQGx estimationx tox determinex thex
sublinearityxcorrectionxEzG.xThexsequencexisxasxfollows-xEüGxadditivexdoseDxESGx
öxx measurementDx EHGx I9x measurementDx EMGx testdoseDx E,Gx Txx measurementDx
EvGx I9x measurementDx EYGx regenerativex doseDx E:Gx öxx measurementDx E/Gx I9x
measurementDx EüJGx testdoseDx EüüGx Txx measurementDx andx EüSGx I9x
measurement.x
Wex usedx vx additivex dosex steps.x Vachx onex wasx appliedx onx Mx disks.x Thex
averagexisxusedxforxthexUexestimation.x
7orx thexadditivexandx thex regenerativexdosesDxwexplotxöxDxTxDxöxWTxxandx theirx
plateaux testsx inx orderx tox facilitatex thex selectionx ofx thex temperaturex intervalx
E7igs.x SaDx SbG.x 7inallyDx thex Uex isx estimatedx usingx ax doseS plateaux EUPGx
approachxandxaxgrowthScurvexE9øGxapproachxE7ig.xScG.x

ThexusedxS5Rxprotocolx isx identicalx toxthexclassicalxoneDxexeptx thatxeachxTöx
measurementx isx followedx byx ax I9x measurement.x Thex sequencex isx asx
follows-xEüGxregenerativexdoseDxESGxöxxmeasurementDxEHGxI9xmeasurementDxEMGx
testdoseDxE,GxTxxmeasurementDxEvGxI9xmeasurement.
Oncex againDx wex firstx plotx signalsx andx plateaux testsx forx öxDx Txx andx öxWTxx tox
facilitatexthexselectionxofxthextemperaturexintervalxE7ig.xHaG.xThenDxoncexagainDx
wexusedxaxdoseSplateauxEUPGxandxaxgrowthScurvexE9øGxapproachxtoxestimatex
thex Uex ofx eachx diskx E7ig.x HbG.x Thesex measurementsx werex repeatedx forx üSx
disksxandxthexresultsxwerexplottedxusingxthexnewx5banicoxplotxtoxestimatexthex
averagexUexE7ig.xHcG.
UuextoxthexwayxthexbackgroundxsignalxisxsubstractedDxthexrecuperationxratexisx
alwaysxveryxclosedxtoxzero.xThereforeDxitxisxprobablyxnotxaxrejectionxcriteriaxasx
reliablexasxforxS5R)OSö.x7urtherxmoreDxthextestdosexresponsexcanxvaryxupxtox
)HJOxatxthexendxofxthexcycle.x°oweverDxitxdoesxnotxseemxtoxhavexanxinfluencex
onxthexTöxage.

If4the4difference4between4the4SAR-De4and4the4MAAD-De4goes4from4vROp4
to4 2ROpH4 it4 mainly4 stays4 below4 ±0p4 PTabsq4 8aH4 8bGq4 Using4 a4weighted4
rather4than4an4unweighted4linear4regression4can4also4make4a4difference4
up4to4ROpq4AlthoughH4if4the4difference4between4a4DP4and4a4GC4approach4
is4 generally4 below4 ±LpH4 it4 can4 rise4 up4 to4 LOpq4 HoweverH4 the4 most4
influential4parameterH4on4the4De4estimationH4 is4 the4temperature4 interval4
selectionq
In4 generalH4 a4 GC4 approach4 seems4 less4 sensitive4 to4 the4 temperature4
intervalH4 but4 more4 to4 the4 use4 of4 a4 weighted4 regression4 than4 a4 DP4
approachq4It4also4providesH4quite4systematicallyH4higher4De4valuesq
Even4if4more4samples4are4needed4for4a4final4conclusionH4 it4seems4that4
both4SARvTL4and4MAADvTL4provide4reliable4results4for4heated4flintq
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FigS4b:SPeakSalignmentS/sampleSTAIS49A2SSARSprotocolfM

FigSCa:SLx2STx2SLxQTxSandStheirsSplateauxSforStheSregenerativesSdosesS/sampleSTAIS49A2SSARSprotocolfM

FigSCb:SEstimationSofStheSpaleodoseSforStheSdoseSplateauSandStheSgrowthScurveSapproachesS/sampleSTAIS49A2SSARSprotocolfM

FigSCc:SAbanicoSplotSofStheSDeSobtainedSusingStheSdoseSplateauSapproachS/sampleSTAIS49A2SSARSprotocolfM
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