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The dose measurements in Theratronix Co-60 treatment 
unit, model Theratron 1000-E, were performed (Fig. 1). 
The mean energy of two gamma ray counterpart with two 
beta decay is evaluated 1.25 MeV as mono energy 
gamma for this radioisotope. For in-vivo entrance dose 
measurements, the diode is calibrated under a standard 
condition before it is used as an absolute dosimeter. The 
main correction factors which influence the diode 
response during the entrance dose measurements are 
temperature, field size, source to skin distance (SSD), 
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gantry angle (beam direction) and presence of other beam 
modifiers such as wedges and trays. The collimator and 
gantry angle was set on zero degree, and the field size at 
100 cm SSD was 20x20 cm2. So, by using this field the 
irradiation of diode groups was applicable at the same 
time for assessing temperature dependence. The IBA 3G-
pSi diode detectors that included in this study were EDP-
5, EDP-10 and EDP-20 (Fig. 2). The diode die (chip) 
usually has inherent build-up material placed around the 
die. The build-up material type and its thickness are 
chosen in such a way that the effective depth of the 
measurements is closer to the depth of the maximum dose 
of the megavoltage photon energy used. The inherent 
build-up material is usually made of high Z material so 
that the physical thickness can be less than that of water-
equivalent thickness [9]. The build-up material of EDP-5 
is 5mm thickness polystyrene with epoxy encapsulation. 
For EDP-10 and EDP-20 build-up material is stainless 
steel with epoxy encapsulation that is equivalent to 10 
and 20 mm water thickness respectively. So, the depth of 
measurements at water equivalent phantom was 5, 10 and 
20 mm.  
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Along the dose measurement process the room and 

phantom temperature was measured by external in-touch 
thermometer and recorded as 19°C. The special water 
filled PMMA phantom produced by IBA was used for 
diode set-up on its surface and a thermometer for 
determine phantom temperature was employed. Each 
type of diodes was irradiated separately for one minute 
and the signal to dose sensitivity and calibration was 
performed at room temperature (19°C) by OmniPro-
InViDos software with DPD-12 electrometer. By using 
IBA FC65-p ion chamber and Dose 1 electrometer the 

absolute dose was obtained at 5 cm and then the dose at 
request depths were calculated. For temperature 
dependence examination the hot water added to special 
phantom while its temperature reached to 33oC, then the 
measurements were started. The manufacturer, IBA, 
recommended the global correction factor as 
%0.25°C/cGy.  The software did not use this factor if the 
input temperature stood in 19°C. By this way, the dose 
readings of diodes reflect the dependence to temperature 
separately. This examination was repeated at 30°C, 26°C, 
24°C, 23°C, 22°C, and 20°C temperatures. The dose 
response of each diode based on temperature was 
tailored. 

����������

The dose response of each diode types regarding to 
temperature which irradiated at Co-60 treatment unit was 
evaluated by a linear function. The equations and their 
regression parameter were obtained. Then, the 
temperature correction factor of each diode occurred by 
calculation of the slope of each line. The linear equations 
and their regressions for four diodes of EDP-5, two 
diodes of EDP-10, and four diodes of EDP-20 types have 
been shown in Fig. 3 (a), (b) and (c), respectively. The 
average of the slope value was calculated as %0.29, 
%0.30 and %0.18°C/cGy for EDP-5, EDP-10 and EDP-
20 respectively (Table 1). 

Table 1. The temperature correction factor for each diode type 

Diod 
Types ������
��	 ����	
������


��°������ Mean 

��� ! 

4505 0.29 

0.29 
4506 0.29 
4507 0.27 
4508 0.29 

��� �" 
4955 0.29 

0.30 
4957 0.30 

��� �" 

5401 0.25 

0.18 
5402 0.13 
5403 0.19 
5404 0.14 

�������������
��������������
The sensitivity variation with temperature of dosimetry 
diodes is well-known and the temperature-dependence in 
p-type silicon detectors has also been well described in 
the literature [15–16]. The diode response variation over 
time to normal body temperature exposure was evaluated 
using a 20x20 cm2 field size at a 100 cm SSD at Co-60 
gamma energy. Under normal conditions, the body skin 
temperature is approximately around 33°C. Therefore, the 
diodes which were initially at normal room temperature 
19°C were placed on the surface of special phantom. The 
water temperature was raised to a temperature equal to 
33°C and was allowed to stay in thermal equilibrium with 
the surrounding. This experiment simulates clinically the 
thermal effect on the diode when it comes in contact with 
patient skin. In these experimental conditions, the 
temperature of the water bath is different from the 
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temperature of the diode. Even after the equilibrium, the 
temperatures might differ from each other. In our clinical 
setting, the diode does not stay in contact with the patient 
skin for more than 2 minutes. But in the especial cases 
such as total body irradiation the test dose delivery was 
took placed after the diode was placed on the surface over 
a period duration of 3-5 minutes and then the total dose 
delivery was performed. For the next position the test 
dose delivery were done when they were yet placed on 
the surface so the total duration of diodes in touch with 
skin was more than 30 minutes. Therefore, based on our 
experimental results we concluded that for these diode 
series and under the especial experimental and clinical 
conditions, the temperature correction factors are 
important.  
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The temperature correction factors were found from 
slope of the linear drawings for each diode types. These 
factors for EDP-5 and EDP-10 was 0.29 %°C/cGy and 
0.30 %°C/cGy respectively, that higher than 
recommended factor 0.25 %°C/cGy by OmniPro-

InViDos manufacturer. While the more fluctuation for 
EDP-20 was realized. 

According to our experience the heat equilibrium that 
detected indirectly does not reflect the diode temperature 
based on the variety on design of each diode type. It will 
be recommended to applying the direct temperature of 
each diode that electronically measured by system as an 
input to software. On the other hand it will be preferred to 
rewrite the software that is able to accept the temperature 
for each diode type and then separate temperature 
calibration factor for each diode will be calculated and 
possessed. 
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