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ABSTRACT 

Many radiotherapy centers don’t pay attention to effect of ionization champers type on accuracy of quality control 
measurements. They use any available ionization champers in all quality control and data entry measurements 

(1,2)
 . Many 

studies were carried out in this field to compare different ionization champers in small fields but large fields were not 
completely compared before 

(3.4)
.  The aim of this work is to compare   output factor in large field using two different sizes 

ionization champers connected to electrometer. Final out put were obtained from the farmer and smidflex dosimeter 
irradiated with 6 MV photon beams. Important field side ranging from 20 cm to 70 cm side field is measured in whole body 
radiation

 (5, 6)
. 

For all examined large  field sizes a difference ranging from 1% to 5 % was found when added to other calibration errors it 
will exceeds the acceptable margin. The largest difference was found in field side 70 cm this may be due to large 
scattering radiation 
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1 INTRODUCTION  

Ionization chamber is used as slandered tool in absolute dose reading due to long term stability, high precision, 
direct readout, and relative ease of use, it consists of a wall of special material such as graphite and a small specific 
volume of air with a voltage applied between the wall and an electrode to collect the dose response as charge produced in 
the air by the ionizing radiation used in radiotherapy treatments 

(7.8)
. 

For accurate the dosimeter performance the dose should be linearly proportional to dose quantity.  Characteristic dose 
curves for used ionization chamber should be obtained prior any measurements. However, beyond a certain dose range a 
non-linearity sets in. The linearity range and the non-linearity behavior depend on the type of dosimeter and its physical 
characteristic.

 (9.10)
. 

  The distribution of dose in a patient using the basic ideas of photon interactions with tissue alone is full of 
uncertainties and considered as inaccurate technique. All calculated dose distributions are therefore based on certain 
quantities derived from experimental radiological measurements. Experimental data is incorporated together to algorithms 
to set the basis of treatment to planning systems for external beam radiotherapy

(11)
.  

2 Material and Method  

Ionization chambers (PTW 0.6 cm
3
 and 0.125 cm

3
) noted as x1 used in this study are calibrated by General 

National Laboratory, Braunschweig, Germany. 0.6 cm
3
 farmer-type ionization chamber (Type 30013 PTW-Freiburg) noted 

as x2.  0.125 cm
3
  semi flex ionization chamber Type 31010 PTW-Freiburg is a thimble chamber for use in connection with 

therapy dosimeters according to IEC 60731 or with the dosimeters of beam analyzers (water phantoms). All measurement 
held in Mansoura university hospital, faculty of medicine, department of oncology and nuclear medicine.   

3- Results and Discussion 

Optical density versus absorbed dose was measured to produce Characteristic curve for X1 and X2 ionization 
champers. Radiation beam is obtained over a wide range of absorbed dose by irradiating therapy verification film type 
Kodak X-Omat V. The film is exposed to radiation at the buildup depth using field size 10x10 cm

2
 at SSD = 80 cm. The 

optical density  is measured using Kodak LS50 film digitizer as connected to MP3-S therapy beam analyzer system. The 
relation between the radiation exposures in Gy and the optical density is shown in figure 1. 
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Figure 1. Relationship between optical density versus absorbed dose (Gy). 

 For x1 and x2 ionization champers optical density of radiographic films is optioned.  Figure 1 show normal 
relationship between absorbed dose and optical density for used ionization chamber so they can be used in dose 
measurements.  

  All measurement are carried out under standard conditions in water phantom, and field to source distance were 
adjusted to reach large field as the maximum collimator opening is 40 cm x 40 cm.  

 

Figure 2.  Measurement of output dose difference between versus depth for field size 20 x20 cm 
2
. 

 

For field size 20x20 cm
2
 it's found that from the surface to 2.5 cm depth    the maximum difference was 3.5 % which is 

considered as significant difference this is due to surface perturbation and instability of chamber reading. It is noticed that 
difference decreases as the depth increase the difference decreased this due to more   homogeneously medium .from 
depth 2.5 cm to 35 cm the maximum difference was less than 1 %.  

 

 

 

Absorbed Dose in gray  
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Figure 3.  Measurement of output dose difference between versus depth for field size 25 x25 cm 
2
. 

For field size 25 x25 cm 
2
.  It's found that from the surface to depth 2.5 cm the maximum difference was 3.2 %. 

From depth 2.5 cm to 35 cm the maximum difference was less than 1.5 %. 

 

Figure 4.  Measurement of output dose difference between versus depth for field size 30 x30 cm 
2
. 

 

     For field size 30 x30 cm 
2
.  It's found that from the surface to depth 2.5 cm the maximum difference was 3.2 % .from 

depth 2.5 cm to 35 cm the maximum difference was less than 1.5 %. 
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Figure 5.  Measurement of output dose difference between versus depth for field size 35 x35 cm 
2
. 

     For field size 35 x35 cm 
2
.  It's found that from the surface to depth 2.5 cm the maximum difference was 3.2 %. From 

depth 2.5 cm to 35 cm the maximum difference was less than 1.5 %. 

 

Figure 6.  Measurement of output dose difference between versus depth for field size 40 x40 cm 
2
. 

     For field size 40 x40 cm 
2
.  It's found that from the surface to depth 2.5 cm the maximum difference was 3.25%. From 

depth 2.5 cm to 35 cm the maximum difference was less than 1.5 %. 
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Figure 7.  Measurement of output dose difference between versus depth for field size 45 x45 cm 
2
. 

 

 For field size 45 x45 cm 
2
.  It's found that from the surface to depth 2.5 cm the maximum difference was 3.22 %. From 

depth 2.5 cm to 70 cm the maximum difference was less than 1.5 %. 

 

 

Figure 8.  Measurement of output dose difference between versus depth for field size 55 x55 cm 
2
. 

 

 



I S S N  2 3 4 7 - 3 4 8 7  
V o l u m e  1 3  N u m b e r  5  

J o u r n a l  o f  A d v a n c e s  i n  P h y s i c s  

4906 | P a g e                                        

M a y  2 0 1 7                                                              w w w . c i r w o r l d . c o m  

 

Figure 9.  Measurement of output dose difference between versus depth for field size 65 x65 cm 
2
 . 

 

 

Figure 10.  Measurement of output dose difference between versus depth for field size 70 x70 cm 
2
. 

  

As shown in figures 8,9 and 10 For field side 55 ,65 and  70  cm respectively  the difference was  increased to 
about 5% at the surface  this may be due to more scattering  radiation from large field size this may produce more 
accumulated radiation undetectable from planning systems and produce overdose to patient specially with skin  cancer . 
the difference was 1 .4 cm at deep depths. 

4 Conclusion  

For all examined large  field sizes a difference ranging from 1% to 5 % was found when added to other calibration 
errors it will exceeds the acceptable margin. The largest difference was found in field side 70 cm this may be due to large 
scattering radiation. Selection of detector type has great effects on absolute dose reading .We conclude that more 
attention in calibration should be done in selecting chamber especially in large radiation fields which widely used in whole 
body and half body irradiation. 

However, it should be highlighted that we did not prefer one chamber over other one due to variation of difference 
from the surface to deep depths more studies should be done to study this behavior  
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