Long Term Study Of Thermo Scientifc Harshaw TLD LiF Glow Curve
Peaks and Sensitivities
Introduction
A series of work has been published in previous papers for
the long term study of Thermo Scientific™ Harshaw™ TLD
LiF materials over a 24-month period. Parts I and II were
focused on the characteristic at the material fading, Lower
Limit of Detection (LLD), and uncertainty. They were presented
in SSD15 (2007)1 and LumDetr (2009)2. This work is the
continuation of this series – Part III: Glow Curve Peaks and
Sensitivities. It presents the analysis and sensitivity change
over 24 months for LiF:Mg,Ti and LiF:Mg,Cu,P materials stored
at 0°C, 20°C, and 40°C.

Tables below list the parameters a, b, and c of fade function for each method, for LiF:Mg,Ti and LiF:Mg,Cu,P TLD cards, of their signal
loss, sensitivity loss and the average, at storage temperatures of 0°C, 20°C and 40°C.

Summary
• Two fitting methods were used: 1st-order kinetics/modified
Gaussian and Weibullarea fit.
• 1st-order kinetics functions fit LiF:Mg,Ti well in all temperature
cases.
• For LiF:Mg,Cu,P, using modified Gaussian function for peak
4 to include the contribution from higher temperature peaks
yields better fit.
• Weibullarea fit results in greater errors in allocating the relative
weight of individual peaks, though the overall Fit-of-Merit is
better. The main peak has less percentage compared to that of
1st-order kinetic fit.

Study

• Both fitting methods show that the dosimetric peaks 4+5 (or
3+4 for LiF:Mg,Cu,P) are relatively stable in all temperatures
cases. No fade in 24 months for LiF:Mg,Cu,P with preheat.

loss were presented in Part I of this work , and are listed in
the tables, to the right, in blue. The stability or the fade rate
of individual peaks at three representative temperatures
are of interest in Part III. Therefore, glow curves at various
temperatures are de-convoluted. Two different fitting methods
are utilized. The first is the first-order kinetics fit, which is widely
used for LiF:Mg,Ti based TLD materials. The previous work
by Luo et al3 showed a combination of first-order kinetics fit,
with a modified Gaussian function to peak 4 for LiF:Mg,Cu,P
material. Since increased interest is expressed on whether
a commercial curve-fitting package is suitable for the glow
curve de-convoluted purposes, the second method evaluated
is a Weibull area fit using PeakFit®, a commercially available
software package.
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• Two fitting methods agreed with each other for LiF:Mg,Cu,P
TLD card in storage temperature of 20°C, with specified
preheated readout setup.
• Complete set of parameters (a, b, and c) of fade function are
provided for all various cases.

1. First Order Kinetics (Randall & Wilkins) combined with
Modified Gaussian3:

where,
Ii is the peak intensity of peak i
Ioi is the height of peak i
Tmi is the peak temperature of peak i
Ei is the activation energy of peak i
K is the Boltzmann’s constant
a,b and c are the modified Gaussian parameters
2. Weibull Area Fit

where,
a0 = area
a1 = center
a2 = width (>0)
a3 = shape (>1.01)

Materials and Readout Setups
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