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portioned on 3-5 cups. No special preparation was 
carried out on the materials before they were exposed to 
radiation from the internal source and then evaluated. 
Irradiations of absorbed doses from a few mGy up to a 
few Gy were delivered to the individual dosemeters 
(sample cups in the read-out unit) to determine the 
specific sensitivity (cps mGy-1). In addition, for the 
materials with the highest sensitivity, the minimum 
detectable dose (MDD) was determined. The MDD was 
defined as the absorbed dose corresponding to a signal 
equal to three times the standard deviation over the 
background signal [8]. 
In order to relate the radiation induced signal in an OSL 
sensitive material to the effective dose to an adult 
individual from external exposure, irradiation with well-
determined photon beams of the investigated materials, 
positioned on a physical anthropomorphic dosimetry 
phantom was carried out. For this purpose the male 
version of the RANDO phantom (Alderson, The 
phantom laboratory, Salem, NY, USA) was used. The 
organ positions were defined and outlined in a previous 
project [9, 10]. The sampling schedule covered all risk 
organs [11] with thermoluminescent (TL) chips of 
lithiumflouride (LiF), in total 362 individual LiF chips. 
The phantom was also prepared with an electronic 
dosemeter (EPD, Siemens) and ordinary TL dosemeters 
(TLDs), positioned on the phantoms chests, for 
measurement of the personal dose equivalent, Hp(10) 
(mSv). Furthermore, ordinary household salt in a small 
salt package, commonly found in fast food restaurants, 
was positioned on the phantoms front leg in height of 
the trouser pocket (Fig. 1). The phantom was then 
exposed in a 60Co beam in AP-, PA-, and ROT- 
exposure geometries (Fig. 2) at a distance of 5.5 m to 
provide a parallel photon beam over the phantom. After 
exposure, the TL-signals from the LiF chips and the 
OSL-signal from the salt were read-out in the TL/OSL-
reader. For each exposure, six salt sample cups were 
read-out and individually calibrated using a specially 
designed SAR-protocol [12] enabling a signal 
uncertainty of less than 3% for the individual read-outs.  
 

 
Fig. 1. The Alderson RANDO Phantom positioned on a 
rotating table for allowing exposure in AP-, PA- and ROT 
60Co-exposure geometries. TLDs and an EPD were positioned 
on the phantom in chest height. A portion bag with salt was 
put at the height of the trouser pocket on the front side of the 
leg. 

 
 

 
Fig. 2. Exposure geometries AP (anterior-posterior), PA 
(posterior-anterior) and ROT (rotational invariant) used with 
the RANDO phantom in the parallell 60Co photon beam. 
 

3. Results and discussion 

3.1 Comparison of potential OSL materials 

The dosimetric parameters assessed for the comparison 
of the OSL properties of the investigated materials are 
shown in Table 1. All of the investigated materials show 
a signal response to optical stimulation after exposure to 
ionising radiation, except for the salty candy. The 
absence of OSL response for the candies is supposed to 
be due to the salted coating that consists of a compound 
that does not fulfill the crystal properties required for 
OSL.  
The sensitivities as measured by the standard protocol 
optimized for quartz and shown in Table 1 are given as 
luminescence (cps) per given absorbed dose (mGy). A 
range in sensitivity is provided when various forms of 
the same material has been tested in different forms e.g. 
desiccants of silica gel, bentonite clay, AlNa12SiO5, 
SiO2, Al2O3. The sensitivity of an OSL material is one 
of the parameters that typically determines the future 
use of the material as a retrospective dosemeter. From 
Table 1 the investigated materials may be divided into 
two groups based on their sensitivity: materials 1-5 and 
materials 6-14. The materials in the latter group (Nr. 6-
14) showed a markedly lower OSL signal after exposure 
to ionising radiation compared to the first group. The 
low sensitivity may be increased by adjusting the read-
out protocol and by applying individual calibration 
procedures to the individual samples of the material 
[12]. However, in the present study we have only 
compared the sensitivity of the investigated materials 
using a standard read-out protocol. Further 
improvements of read-out protocols for the specific 
materials are to be done in a separate study.  
The here used definition of the MDD have been 
determined for the first group of highly OSL sensitive 
materials. Hence, the MDD of the materials in the 
second group (Nr. 6-14) have not been considered as the 
read-out protocols must be further optimized. The other 
materials (Nr. 1-5) indicate very low MDDs (0.2-20 
mGy). The higher values of the MDD of materials Nr. 4 
and 5 suggest that both desiccants and dental repair 
materials should be sorted, arranged and carefully 
selected into sub-samples before estimating low 
absorbed doses.  
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