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A B S T R A C T   

The present work reports an extended study of anomalous fading (AF) in the TL signal of ten different pure K- 
feldspar samples from North Greece. A fading protocol was applied, including a standard series of TL mea
surements undertaken following a variety of storage times after irradiation, in order to plot the luminescence 
output as a function of storage time. Anomalous fading was found to be ubiquitous for the TL signal of all 
feldspars. The remnant signals are defined as the ratio of the TL signal remaining after storage time t, over the 
corresponding signal promptly measured. Two different fading rates were calculated, namely the value of g- 
factor which describes the luminescence signal loss in terms of percentage per decade of time as well as the g50- 
factor which describes the fading rate when the signal has been reduced to 50% of the prompt value measured 
after irradiation due to AF. Both aforementioned fading factors were calculated over the entire TL glow curves in 
step intervals of 10 ◦C and were eventually plotted versus glow curve temperature. The analysis indicated that 
fading factors yield maximum values within the temperature range between 200 and 350 ◦C, with a tendency to 
decrease with increasing temperature along the rest glow curve. As the 10 K-feldspar samples belong to three 
different groups (microclines, sanidines and orthoclases), possible correlation is studied between the fading 
factors and specific structural parameters of alkali feldspars, such as the probability of Al-cation to occupy 
specific sites in the forming tetrahedra and the volume of the unit cell.   

1. Introduction 

Athermal or anomalous fading (hereafter AF) of thermolumines
cence (TL) signals is the term adopted for the rapid decay of lumines
cence, instead of the stability expected for it according to standard 
luminescence kinetic models (Wintle, 1973; Chen and McKeever, 1997). 
Previous works have been careful to differentiate between processes 
which can be accelerated by heating and those which operate inde
pendent of the temperature of storage (Sanderson, 1988; Spooner, 
1994). It stands as experimental drawback against effectively using 
feldspars as a luminescence chronometer. In many cases, AF is also 
monitored for the case of either optically or infrared stimulated lumi
nescence (OSL and IRSL, respectively). Despite the detrimental effect of 
AF to the final ages, there have been proposed various attempts to 
circumvent it. These attempts include (a) correcting the ages by calcu
lation of an appropriate factor (Huntley and Lamothe, 2001); (b) 

adopting experimental protocols with two or multi steps of IRSL, where 
the second or the last measurement takes place at elevated temperature 
(Thomsen et al., 2008; Buylaert et al., 2009); (c) isolating the most stable 
signal using the appropriate mathematical models and deconvolution 
(Pagonis et al., 2021); and (d) measuring alternative luminescence sig
nals, such as Thermally Assisted Optically Stimulated Luminescence (TA 
– OSL, Polymeris et al., 2015) and Infrared Photoluminescence (IRPL, 
Prasad et al., 2017). 

During the last decade, a collection of various K-feldspar samples 
from igneous rocks of Northern Greece has stimulated basic research on 
the luminescence properties of K-feldspars as an attractive topic for our 
research group. These samples were repeatedly studied towards an effort 
to correlate luminescence features such as TL/OSL/IRSL intensity with 
structural state characteristics (Polymeris et al., 2013, 2017; Pagonis 
et al., 2015, 2020, 2021; Sfampa et al., 2015, 2019; Kitis et al., 2016; 
Șahiner et al., 2017; Angeli et al., 2020). All previous found good 
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correlation between individual K-feldspar structure and various stimu
lated luminescence features, mostly for TL and IRSL signals. Besides 
intensities, bleaching and model dependent parameters that describe the 
IRSL phenomenon in feldspars were also correlated. It is critical to note 
that no previous study on AF has ever been reported so far in the liter
ature for these specific museum samples of K-feldspars. 

In contrast, AF in TL, OSL, IRSL and TA - OSL signals has been 
meticulously studied for the case of Durango apatite; a reference ma
terial as it yields extremely intense athermal fading effect. AF in 
Durango apatite was studied as a function of (a) grain size in both 
micrometer and nanometer ranges, (b) annealing temperature, (c) pre- 
dose and irradiation temperature, (d) heating rate as well as (e) the 
occupancy of the recombination sites. For a review in the related liter
ature, readers could refer to Polymeris et al. (2018 and references 
therein). In this latter study, AF was studied throughout the entire 
temperature range of the TL glow curve differentially, namely in in
tervals of 10 ◦C; through this aforementioned analysis of the AF, these 
authors have pointed out that the effect in nano-sized Durango apatite 
yields minor dependence on the TL glow curve temperature. The aim of 
the present study is twofold, including (a) an attempt to study AF within 
the entire temperature range of the TL signal of these museum samples 
of K-feldspars performing an analysis similar to that reported by Poly
meris et al. (2018), along with (b) possible correlation of the effect to the 
structure of the samples. 

2. Experimental 

2.1. Materials 

In very general terms, the basic structure of an alkali feldspar consists 
of a three dimensional array of corner-sharing AlO4 and SiO4 tetrahedra. 
Three out of the four T-cation sites are occupied by a Si-cation, and the 
fourth by an Al-cation. The structure of sanidines contains two distinct 
Si/Al tetrahedral sites, denoted by T1 and T2, being monoclinic. By 
contrast, microclines are the low temperature form and the corre
sponding unit cell is triclinic, with highly ordered distribution of Al/Si 
cations among four distinguishable tetrahedral sites, denoted by T1(o), 
T2(o), T1(m) and T2(m). Orthoclases used to be considered an interme
diate form between sanidines and microclines. Nevertheless, while most 
microcline samples show fine-scale tartan twinning, the group including 
orthoclases is now known to have a complex “tweed” texture revealed by 
high resolution electron microscopy. The use of both FTIR and powder 
XRD analysis (Ribbe, 1983; Kroll and Ribbe, 1987; Theodosoglou et al., 
2010; Polymeris et al., 2013) has enabled not only the identification of 
the samples, but also the calculation of basic structural state charac
teristics, such as the unit cell volume as well as the probability of the 
Al-cation to occupy the T1(o) and T1(m) sites Σt1 = t1m + t10. There is a 
straightforward, monotonic increase of both aforementioned parameters 
as one moves from sanidines to orthoclases and eventually to 
microclines. 

The present study was conducted to a group consisting of ten natu
rally occurring pure K-feldspar samples from igneous rocks of Northern 
Greece; these are the same samples that have been previously studied by 
Polymeris et al. (2013, 2017), Pagonis et al. (2015, 2020, 2021), Sfampa 
et al. (2015, 2019), Kitis et al. (2016), Șahiner et al. (2017) and Angeli 
et al. (2020). Both handling and chemical pretreatments of these sam
ples were previously described by Theodosoglou et al. (2010); thus these 
will not be repeated here. These K-feldspars include samples from all 
three groups, namely microclines, sanidines and orthoclases. Samples 
from these three groups are almost identical in their physical properties, 
and it is impossible to distinguish between them without either X-ray 
diffraction (XRD) or Fourier Transform Infrared (FTIR) spectroscopy 
analysis. The only difference is their crystal structure. Classification of 
the K-feldspar samples into orthoclase, microcline and sanidine is made 
by Theodosoglou et al. (2010) using both FTIR and XRD analysis and the 
identification of specific vibrational modes and diffraction peaks 

respectively. Fig. 1 presents the dependence of the unit cell volume of 
these samples on the probability Σt1. 

2.2. Apparatus 

The TL measurements for these feldspar samples were carried out 
using a Risø TL/OSL reader (model TL/OSL-DA-20), equipped with 
90Sr/90Y beta particle source, delivering a nominal dose rate of 0.105 
Gy/s (Bøtter-Jensen et al., 2000). A 9635QA photomultiplier tube with a 
combination of Pilkington HA-3 heat absorbing and a Corning blue filter 
was used for light detection. All measurements were performed with low 
constant heating rates of 1 K/s in order to avoid significant temperature 
lag (Kitis et al., 2015), and the samples were heated up to the maximum 
temperature of 500 ◦C. The grain size of the samples was 90–150 μm. 
Aliquots with mass of 7.5 mg each, were prepared by mounting the 
material on stainless-steel disks of 1 cm2 area. Prior TL measurements, 
all feldspar samples were annealed at 900 ◦C for 1 h. 

2.3. Protocol 

A typical protocol to study fading includes a standard series of TL 
measurements undertaken following a variety of storage times after 
irradiation, in order to plot the luminescence output as a function of 
storage or fading time (Visocekas et al., 1994; Duller, 1997; Polymeris 
et al., 2006, 2014). The protocol that was applied in the framework of 
the present study is the same as used in our previous related studies; its 
various steps are presented in Table 1. 

3. Method of analysis 

In the present study, the TL signals that were measured in the 
framework of the current AF experiment correspond to the signals 
remaining after various times which have elapsed since the end of 
irradiation. Taking measurements of the corresponding TL signal 
promptly after an irradiation in the laboratory is crucial. Nevertheless, 
during step 2, the exact zero storage time is not zero; there is always a 
minimum time elapsed between the end of the irradiation and the 
following TL measurement. In the case of the Risø TL/OSL Reader that 
was used, this time interval is configured to be 120s. A good approxi
mation to the effective fading time is half of the irradiation time (ac
cording to Auclair et al., 2003) plus the delay between end of irradiation 
and start of the measurement for calculating the g-value. Thus, storage 

Fig. 1. The dependence of the unit cell volume on the probability of the Al- 
cation to occupy the T1 sites Σt1 = t1m + t10. 
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time also includes part of the irradiation time. As test dose was 50 Gy, 
irradiation time was roughly 500s. Thus, 250s were added to the storage 
time. Consequently, all corresponding durations are added to the storage 
time sequence of step 2 (Aitken, 1985; Polymeris et al., 2018). 

For each storage time, a background measurement was performed, 
namely measurement to look at the black body radiation, and during the 
analysis was subtracted from the corresponding measurement. Remnant 
TL signals are defined as the ratio of the TL signal remaining after 
storage time t, over the corresponding prompt TL signal measured after 
the end of the irradiation. The expression that finally describes the 
dependence of this aforementioned ratio is as follows (Aitken, 1985; 
Chen and McKeever, 1997; Polymeris et al., 2014): 

TLi

TL0
= 1 −

g
100

⋅log10
t
t0
, (1)  

where TL0 stands as the prompt measured luminescence signal at initial 
time, t0 after the end of irradiation and TLi the signal after storage time ti. 
Eq. (1) gives directly the value of g-factor which describes the lumi
nescence signal loss in terms of percentage per decade of time as a fitting 
parameter. 

Besides the percentage TL signal loss per decade of time, the fading 
parameter g50 was also calculated. It represents the g-factor when the TL 
signal has been reduced to 50% of the prompt value measured after 
irradiation due to AF. The mathematical formulation of the g50-factor 
was described by Pagonis and Kitis (2015), based on the model that was 
previously suggested by Jain et al. (2012). According to these two ci
tations, the final expression that was used is the following (Polymeris 
et al., 2018): 

TLi

TL0
= exp

(
− 12.167 ⋅ ρ′ ⋅

[
log10(s⋅t)3 ]) (2)  

where ρ′ (cm− 3) is a dimensionless parameter denoting the density of 
recombination centers and s (s− 1) represents the frequency factor 
characterizing the tunneling process taking place from the ground state 
of the system (Pagonis et al., 2013; Pagonis and Kitis, 2015). However, 
regarding the parameters in Eq. (2), the analytical equation does not 
result in a direct calculation of the AF factor as in the case of Eq. (1). So, 
Pagonis and Kitis (2015); Kitis et al. (2015) attempted to correlate the 
dimensionless parameters ρ′ of Eq. (2) with the g-factor of Eq. (1), by 
suggesting the following expression: 

g50 = 2.7035⋅ρ′1 /3 (3) 

In the framework of the present study, fading rate values will be 
evaluated via the calculation of g50 and g-factors. It is worth mentioning 
that all the expressions applied in the present work are derived assuming 
that the AF is attributed to quantum mechanical tunneling effect 
(Wintle, 1977; Jain et al., 2012). Both values of g50 and g-parameters 
were calculated for intervals of 10 ◦C throughout the entire TL glow 
curve region over all potassium feldspar samples by fitting the experi
mental data using Eq. (1) and by treating it as the unique fitting 
parameter; this analysis will be termed interval AF analysis. Special 
focus has been devoted to the temperature region where the naturally 
irradiated signal is measured, namely roughly between 200 and 400 ◦C. 

In each case, the goodness of fit was tested using the Figure Of Merit (F. 
O.M.) of Balian and Eddy (1977). For the direct fitting parameters (g and 
ρ’), the corresponding error for each value was calculated as the error in 
the fitting analysis; the corresponding F.O.M. value represents the error 
percentage. For each value of g50, standard error propagation analysis 
was applied. 

4. Results and discussion 

AF stands as an effect that is present in all K-feldspar samples of the 
present study. Fig. 2a and b presents a group of residual TL glow curves 
for a microcline and a sanidine K-feldspar sample respectively, and 
selected storage times, with laboratory codes KST4 (microcline) and 
SAM2 (sanidine). It is quite interesting to note that, despite the fact that 
all TL glow curves where measured up to 500 ◦C, measurable and intense 
signal is measured up to almost 400–450 ◦C (test dose 50 Gy, heating 
rate 1 K/s). These two examples of glow curves are presented as typical 
for all other samples, since the behavior is identical in terms of both 
glow curve shapes and fading behavior. According to both Fig. 2a and b 
as well as to Polymeris et al. (2013), some among these samples yield a 
TL peak at temperatures lower than 100 ◦C (heating rate 1 K/s), corre
sponding to one shallow trap; the signal loss monitored for this specific 
TL peak is clearly seen due to the lifetime of the specific charge at room 
temperature. However, this peak is neither always prominent due to 
overlapping with the rest TL signal, nor interesting in the present study, 
as it yields thermal fading. At this point it is quite important to note that 
the TL glow curves of all K-feldspar samples do not yield other promi
nent TL glow peaks, besides this aforementioned shallow one. Never
theless, signal loss takes place throughout the temperature range of the 
quite complex TL glow curves, namely within the temperature region 
between 150 and 450 ◦C, where a continuum of TL intensities is yielded. 
Within this region, fading gets contributions from both thermal and 
anomalous signal loss. For this reason, the analysis that was suggested 
for the present study will help in identifying the temperature range at 
which the signal loss is seen simply due to the lifetime of charge at room 
temperature. As the expressions applied in the present work are derived 
assuming that the AF is attributed to quantum mechanical tunneling 
effect, when athermal or anomalous fading becomes dominant, g and g50 
values are expected to yield stable values within errors. 

The effect of AF is quite fast for initial short storage times, while as 
this fading time gets more prolonged, fading rate decreases rapidly. As 
Fig. 2 reveal, fading does not influence all electron traps responsible for 
the TL signal in the same manner. AF is much stronger in the low tem
perature part of the TL glow curve, where both thermal and athermal 
fading take place, while the effect of fading decreases gradually as the 
temperature increases along the TL glow-curve. Moreover, in all K- 
feldspars there is a part of the high-temperature TL glow curve which 
remains unaffected; for temperatures over 400 ◦C the TL glow curves of 
all storage times coincide. In other words, there is a significant part of 
the TL signal that is left unfaded. This behavior is characteristic of a 
localized transition and has been reported recently by Pagonis et al. 
(2013, 2014). It is the well known wave-front behavior, as it was named 
by Sfampa et al. (2015) in their bleaching experiments using IRSL. The 
temperature range of this unaffected part of the TL glow curve increases 
for the orthoclase group of K-feldspars, while for the other two groups it 
remains about the same. Similar features were also reported by Sfampa 
et al. (2015) for the part of the high-temperature TL glow curve which 
remains unaffected by the IRSL bleaching, no matter how long the 
stimulation time be. The corresponding fading behavior in apatites was 
slightly different, as AF occurs throughout the temperature range within 
RT and 500 ◦C (Polymeris et al., 2014). 

Fig. 2c and d present the corresponding results of the interval AF 
analysis on the AF of the same two K-feldspar samples. This analysis 
consists of calculating both g and g50 fading factors within intervals over 
10 ◦C within the entire TL glow curve and plotting them versus TL glow 
curve temperature, covering the temperature region between 130 and 

Table 1 
The protocol for the AF measurements of the present study.  

Protocol’s 
Steps 

Protocol’s Actions 

1 Test Dose (50 Gy). 
2 TL measurement to obtain the initial sensitivity TL0. 
3 Test Dose (50 Gy) 
4 Storage in dark for duration t1 = 6 h 
5 Residual TL1 (R-TL1 hereafter) measurement 
6 Repeat steps 3–5 for 12 different storage times ti, ranging up to 2 

months  
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500 ◦C, for the reasons that were just previously described. It must be 
noticed that, according to this figure, the g50-factor differs from the g- 
factor, since these two parameters were calculated using different 
models. However, as it is also demonstrated by Fig. 2a and b, in most 
cases the g50-factor values and the g-factor values do not differ sub
stantially. Fig. 3 presents, for the same fading data set (corresponding to 
representative temperature interval between 290 and 300 ◦C for the 
sample MRK4), examples of fitting using both equation (1) for calcu
lating the g value (Fig. 3a) as well as equation (2) for the calculation of 
the g50 value (Fig. 3b). Experimentally obtained data are presented as 
dots while the best-fit as line. Fig. 3c and d present the fitting residuals of 
plots 3a and 3b respectively. Both models approximate the data well. As 
the residuals indicate, equation (1) indicates better results for longer 
fading times while the model of Pagonis and Kitis (2015) (equation (2)) 
approximates better the data at short storage times. 

Another prominent feature of Fig. 2 deals with the values of either 
fading parameter throughout the entire TL glow curve region; none is 
stable over the temperature region of the present study. Such depen
dence of the fading rate on the TL glow curve temperature is both 
obvious as well as prevalent for temperatures over 400 ◦C, where the 
values of both factors decrease substantially; nevertheless it exists even 
for temperatures below 400 ◦C. This is another hint towards a temper
ature dependent behavior of the AF in K-feldspars samples as well, be
sides apatites (Polymeris et al., 2018). This thermal dependent behavior 
is also demonstrated by Fig. 4, presenting the dependence of the 
remnant TL after 30 days storage time (namely the ratio TL30 days

TL0
) over the 

entire TL glow curve temperature range. According to Bowman (1988) 
this ratio should give the anomalous fading factor as a function of the 
glow-curve temperature. According to these plots, AF rate presents wide 

Fig. 2. Plots a and b present the TL glow curves that were measured following various storage times and subsequent TL measurement for two different K-feldspar 
samples, namely a sanidine (SAM2) and a microcline (KST4). Plots c and d present the corresponding g and g50 fading factors plotted versus TL glow curve 
temperature. 

Fig. 3. Examples of remnant TL fitted using both models, namely equation (1) (plot a) and equation (2) (plot b). Plots c and d present the corresponding 
fitting residuals. 
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plateau regions, located within the temperature part below 250 ◦C. 
Nevertheless, one can argue that these plateaus are slopping towards 
lower temperatures than being flat, showing a break in slope below 
250 ◦C. In any case, the temperature range of this plateau strongly de
pends on the type of K-feldspar, being wider for the case of sanidines. 
Moreover, thermal dependence of AF rate is much different in apatites, 
where more than one plateau region could be easily identified within the 
temperature range up to 500 ◦C (Polymeris et al., 2014), while the last 
plateau that corresponds to deep traps with delocalization temperatures 
over 450 ◦C lying very close to the value of unity (Polymeris et al., 
2014). 

Nevertheless, the most interesting feature that Fig. 4 yields, deals 
with the dependence of the level of the remnant TL following storage for 
1 month on the type of K-feldspars. Microclines indicate much more 
intense residual TL levels than the other two types of K-feldspars. At the 
same time, fading is more intense in sanidines, resulting in the lowest 
level of the signal acquired. The values of the remnant TL after 30 days 
show clear tendency to decrease with decreasing unit cell volume. 
Nevertheless, a clear discrimination among the remnant TL values of 
different groups is not so prominent due to very close spacing. 

In order to study further the dependence of the athermal fading on 

the structural characteristics, the g fading factors of all samples were 
ploted together for the sake of comparison; these are presented in 
Fig. 5a. The data regarding the g-factors over all samples indicate that 
the corresponding values fall clearly within three distinctive groups, 
each one corresponding to the groups of sanidines, orthoclases and 
microclines. More specifically, for the case of sanidines, the values of the 
g fading factor yield smooth increase up to temperatures around 300 ◦C, 
and mild decrease over this temperature. For the case of orthoclases, a 
wide plateau is observed between 200 and 350 ◦C, followed by a smooth 
decline at higher temperatures. Finally for the case of microclines, 
smooth decrease is monitored within the temperature range between 
200 and 450 ◦C. It is quite important to note that independent of the K- 
feldspar type, g fading factors decrease abruptly for temperatures over 
450 ◦C. For a specific temperature, g factors of sanidines get highest 
values while the corresponding of microclines the lowest values. This 
latter feature stands in excellent agreement to Fig. 4. 

Similarly, Fig. 5b presents the g50 factors of all samples. In this case, 
the corresponding data over all samples indicate that the values fall 
clearly in two groups, one corresponding to the group of sanidines 
solely, while the other group includes both orthoclases and microclines. 

Fig. 4. Remnant TL following storage of 1 month, plotted versus the TL glow 
curve temperature. 

Fig. 5. Fading rate results on the K-feldspar samples of the present study consisting of the plots of both fading factors g (plot a) and g50 (plot b) within intervals of 
10 ◦C versus the TL glow curve temperature. 

Fig. 6. The behavior of the parameter ρ′ versus the TL glow curve temperature 
for a selection of samples that include one microcline, one sanidine and one 
orthoclase. Inset presents a detail of the main plot for TL glow curve temper
atures beyond 200 ◦C. 
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For the former group, the values of g50 factors yield a smooth linear 
decrease for temperatures up to 400 ◦C, that becomes faster over 400 ◦C. 
In contrast, for either cases of microclines and orthoclases, the values of 
g50 factors form a wide plateau within the range 200 and 400 ◦C. In all 
cases, a steep decrease is monitored over 400 ◦C. Discrimination be
tween orthoclases and microclines within the former group using only 
the g50 factor is not possible. This latter factor is calculated using Eq. (3) 
and via the dimensionless density of acceptors’ parameter ρ′. Fig. 6 
shows the behavior of this latter parameter ρ’ versus the TL glow curve 
temperature for a selection of samples that include one microcline, one 
sanidine and one orthoclase. Only one example is presented for each 
group. As this figure strongly suggests, the dependence of the dimen
sionless density of acceptors is quite mild to both TL glow curve tem
perature as well as to the structural state characteristics of the K- 
feldspars. Similar results were also reported by Angeli et al. (2020), 
regarding the dependence of the values of parameter ρ′on the structural 
state characteristics of the K-feldspar samples. Thus the dependence of 
the g50 factor on characteristics such as the unit cell volume or the 
probability to occupy the T1(o) and T1(m) sites Σt1, reflects the depen
dence of the parameter ρ′ on such features. 

The final result of the present study indicates that the ubiquitous 
athermal fading phenomenon is more intense in sanidines and less 
intense in microclines. This is not the first time that macroscopic 
experimental luminescence features are correlated to microscopic 
structural state characteristics of the K-feldspar samples (Biswas and 
Singhvi, 2013; Angeli et al., 2020 and references therein). In fact, as 
sanidines yield the lowest unit cell volume among all three groups, it is 
quite straightforward to consider that at the same time K-feldspars of 
this group indicate quite high values of charge density and consequently 
the highest values for the dimensionless parameter ρ′. The present 
manuscript indicates that AF in K-feldspar samples take advantage of the 
nearest pairs of donnor and acceptor charges. In microcline samples 
where the local dimensionless parameter ρ′ is lower than in all other 
groups, AF is less intense. 

Finally, it is important to note that in both cases of remnant TL after 
30 days storage time (Fig. 4) as well as either g or g50 factors plotted 
versus temperature (Fig. 5) plateaus are formed within specific tem
perature regions and with varying temperature widths. Those plateaus, 
wherever available, indicate trapping states with similar athermal 
fading characteristics on the timescales considered. As each group of K- 
feldspars indicates individual AF features, a prevalent correction is not 
possible over all K-feldspars. Instead, such a correction might be possible 
for each group of K-feldspars independently. 

5. Conclusions  

• Fading rate was studied in two ways (a) by plotting the remnant TL 
after storage time of 1 month (namely the ratio TL30 days

TL0
) versus TL 

glow curve temperature and (b) by calculating both fading factors g 
and g50 (the latter describes the fading rate when the TL signal has 
been reduced to 50% of the prompt value measured after irradiation) 
within intervals of 10 ◦C within the entire TL glow curve and plotting 
them versus TL glow curve temperature.  

• As the TL glow curves of K-feldspars are quite complex, calculation of 
the fading rate within intervals of 10 ◦C throughout the entire TL 
glow curve region over all potassium feldspar samples was helpful in 
identifying the temperature ranges at which the signal loss is seen 
simply due to either the lifetime of charge at room temperature or 
anomalous fading. 

• The wide plateau of both g and g50 parameters suggests that anom
alous fading is ubiquitous over the TL glow curve within 200–380 ◦C 
in all K-feldspar samples.  

• The values of these aforementioned fading parameters are clearly 
correlated to the crystal structure of the K-feldspars.  

• Among the three groups of K-feldspars, sanidines yield more intense 
athermal fading while microclines yield weak athermal fading.  

• Discrimination among the three different groups could be achieved 
using the g fading factor but not the g50 factor.  

• Due to mild dependence of either g and g50 factors on the TL glow 
curve temperature, the present study suggests the term “anomalous” 
instead of “athermal” fading. 
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