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Abstract. Thermoluminescence dosimeters have been an important tool for measuring the ionizing radiation dose in 
the field of personal, clinical, environmental and space applications. In this study, thermoluminescence glow curves of 
newly synthesized Mg,Cu,P doped LiF (TLD-100H) were recorded using four different filters in order to investigate 
the effect of different filter packs on TL glow peaks. It was observed that the TLD-100H dosimeter has four TL glow 
peaks at 100 oC, 150 oC, 200 oC and 260 oC for the heating rate value of 1 °C/s. Additionaly, the minimum detectable 
dose of the TLD-100H dosimeter for a TL peak of 260 oC has been determined using the thermoluminescence method 
as a preliminary work.  
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1. INTRODUCTION 

Thermally stimulated luminescence materials have 
been an important tool in measuring the ionizing 
radiation dose. Due to some advantages of the 
thermoluminescence dosimeters in the field of 
personal, clinical, environmental and space 
applications, many studies have been carried out to 
produce more efficient TL dosimeters in recent years 
[1]. The first idea of doping LiF with Mg, Cu and P was 
proposed by Nakajima et al [2]. P, Mg, Cu doped LiF 
(TLD-100H) materials have some advantages like 
higher sensitivity, an extended range of linearity, a lack 
of supralinearity and a nearly ideal tissue equivalence 
response to lower energy photons compared to Mg, Ti 
doped LiF (TLD-100) materials [3,4]. In addition, the 
most important characteristic of TLD-100H dosimeter 
relative to the TLD-100 dosimeter is the saturation of 
the thermoluminescence dose response. TLD-100H 
dosimeter has the saturation of the TL dose response at 
about 1 kGy [5]. Another important feature of the TLD-
100H thermoluminescence dosimeter is approximate 
tissue equivalence in personal and medical dosimetry 
applications [6]. The thermoluminescence glow curve 
of TLD-100H consists of several peaks and the 220 °C 
peak known as the main peak which is used in dose 
measurement applications. The standard annealing 
procedure of TLD-100H is 200 °C for 10 minutes [7]. 
The aim of this study is to determine the effect of 
different filters on TLD-100H thermoluminescence 
peaks, maximum temperatures of the glow peaks and 
the minimum detectable dose (MDD) for the 260 °C TL 
glow peak. 

2. MATERIALS AND METHODS 

In the present study, LiF:Mg,Cu,P (TLD-100H) 
thermoluminescence dosimeters (TLDs) purchased 
from the Freiberg Instruments GmbH company were 
used in the form of chips (3.2  mm × 3.2  mm x 0.9 mm) 
(Fig. 1). Dose response is mainly an intrinsic property 
of TL elements (it may be also influenced by properties 
of a particular reader and its settings). TLD-100H 
detectors have linear dose response up to 20 Gy (within 
10%). All thermoluminescence (TL) measurements of 
the TLD-100H dosimeters were carried out using an 
automatic lexsyg smart TL/OSL reader system (Fig. 2).  

 
Figure 1. LiF:Mg,Cu,P (TLD-100H) dosimeter 

TLD-100H dosimeters were annealed at 200 °C for 
10 minutes in the oven and then the TLDs were 
irradiated with a test dose of 0.1 Gy using 90Sr/90Y beta 
source. TL glow curves were recorded using a lexsyg 
smart TL/OSL reader [8] in the nitrogen atmosphere 
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with a constant heating rate of 5 °C/s from room 
temperature to 450 °C. The filter test experiments were 
carried out using TL-Wideband blue, TL-565 nm,  
TL-410 nm and TL-565 nm filter packs. 

 
Figure 2. Lexsyg smart TL/OSL reader 

3. RESULTS AND DISCUSSION 

3.1. Filter tests and thermoluminescence (TL) glow 
peaks 

In the present study, three annealed TLD-100H 
chips were irradiated with 0.1 Gy, then TL signals were 
recorded using four different filter packs (Table 1) to 
investigate the effect of filter packs on TL glow peaks, 
and TL background signals were subtracted from all 
obtained TL signals. 

 
Table 1. Filter packs for lexsyg smart TL/OSL reader 

The TL glow curves of the TLD-100H dosimeter for 
different filter packs are shown in Fig. 3. 

 

 
Figure 3. Filter test experiment results for 

TLD-100H dosimeters in lexsyg smart 
TL/OSL reader (HR: 5°C/s, Dose: 0.1 Gy). 

As seen in Fig. 3, while the highest TL intensity was 
observed in the TL-365 nm filter, TL-410 nm and  
TL-565 nm filters also have a high TL intensity for the 
290 oC TL glow peak in the dose level of 0.1 Gy. In the 
light of these results, it can be said that the TL-365 nm 
filter pack is more suitable for measuring low radiation 
doses. However, it is considered that the TL-wideband 
blue filter pack is more appropriate to prevent damage 
to photomultiplier tube (PMT) in dosimetric studies 
using high radiation doses. 

The obtained TL glow curve of the TLD-100H 
dosimeter using TL-wideband blue filter pack is shown 
in Fig. 4 for beta dose of 10 Gy. 

 
Figure 4. The thermoluminescence glow curve of 

the TLD-100H dosimeter (HR: 1°C/s, Dose: 10 Gy and 
TL-wideband blue filter pack) 

It can easily be seen in Fig. 4 that the TL glow curve 
of the TLD-100H dosimeter consists of four TL glow 
peaks at 100 °C, 150 °C, 200 °C and 260 °C for the 
heating rate value of 1 °C/s. 

3.2. Minimum detectable dose (MDD) 

The minimum detectable dose (MDD) value of the 
TLD-100H dosimeters were calculated for the 260 °C 
TL glow peaks (see Fig. 4) applying the methods used 
in the literature [9-11] and the following equation 1. To 
calculate the MDD value, three TLD-100H dosimeters 
were used for background variation measurements and 
the TL reader was calibrated using the samples 
irradiated with 0.5, 1, and 4 Gy beta doses using the 
TL-wideband blue filter pack. The MDD value was 
calculated to be 3.81±0.02 cGy. 

FBD B )2( *
0   (1) 

(where, B*=124.2; σB=2.52 and F=2.95x10-4 Gy)   

4. CONCLUSION 

In the present study, the effect of different filters on 
the TL glow peaks of the TLD-100H dosimeter, the 
maximum TL peak temperatures and the minimum 
detectable dose (MDD) were investigated using the 
thermoluminescence method. As a result of the study, 
the following findings were obtained. 

The result of the filter test experiment shows that 
the highest TL intensity was observed in the TL-365 
nm filter pack.  
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The TLD-100H dosimeter has four main TL peaks 
at 100 °C, 150 °C, 200 °C and 260 °C for the heating 
rate value of 1 °C/s. 

The minimum detectable dose of the TLD-100H 
dosimeter for the 260 °C TL glow peak was calculated 
to be 3.81±0.02 cGy using the TL-wideband blue filter 
pack. 
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