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Purpose: To furtherexplore theenergy responsecorrection factorfor Li F:Mg,Ti thermoluminescentdosimetersfor usein
experimentswith 125I low doseratebrachytherapy sources.

Method and Materials: Two distinct experimentswereperformedto determinethevalueof theenergyresponsecorrectionfactor,
E(r), as defined in TG-43U1, for 125I seeds.TheUniversity of Wisconsin VariableApertureFreeAi r Chamberwasusedto determine
the air kermastrengths of Best Medical 2301125I seeds. A 3x3 arrayof TLD-100chipssealedin a thin plastic bagwasattachedto the
center of theapertureusing Kapton tape. 60Co wasusedto irradiatea set of comparison TLDs to a doseto waterequivalentto the
doseto water givenby 125I. MonteCarlosimulations were usedin bothcasesto calculatethedoseto water from themeasuredair
kerma. Thetwo experimentshaddifferent annealing techniques:oneusing a standardannealof onehourat 400ºCfollowed by 24
hours at 80ºC, andtheotherusinga standardannealat thebeginning of thesorting process andthenonly the80ºCannealbetween
cycles.

Results: E(r) wasdeterminedto be1.514± 0.019 using the80ºCtechniqueand1.549± 0.025usingthestandardtechnique.These
values are significantly higherthan thecurrently appliedvalueof 1.41,but not unexpected. TG-43U1notedthatthework of Daviset
al. alsoobservedananomalous over-responserelative to theoreticalpredictions. It is speculatedthatthedifferencesbetweenthese
two experimental valuesmaybe theresult of theannealingtechniquesandTL readout characteristics, which will be further
investigated.

Conclusion: It appears thatLiF:Mg,Ti TLDs areindeedintrinsically non-linearin their response to low energyphotons. Thesolid
stateprocesses thatcausethis effectarenot takeninto accountby MonteCarlo.


