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Table 1. Specification of ionization chambers (C. el. = central electrode). 
Chamber type Wall 

material 
C. el. 
material 

C. el. diameter 

NE 0.6cm3 Farmer 2571 No.599 C Al/C 1mm/0.9m
m 

NE 0.6cm3 Farmer 2571 No.802 C Al 1mm 
NE 0.6cm3 Robust Farmer 2581 
No.199 

A-150 A-150 1mm 

NE 0.6cm3 Robust Farmer 2581 
No.750 

A-150 A-150 3mm 

NE 0.6cm3 Robust Farmer 2581 
No.961 

A-150 A-150 3mm 

 

3 2  

Janus AC Precitron AB, Sweden 400V

100V  

3 3  

60Co 0.2Gymin-1 TEM Mobaltron

100 10 10
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Nominal 
energy 

Beam quality 

Photons:  
60Co
radiation 

60Co 

4 MV TPR1020 = 0.62  
6 MV TPR1020 = 0.68  
15 MV TPR1020 = 0.76  
Electrons:  
6 MeV E z = 2.4 MeV  
10 Mev E z = 4.0 MeV  
12 MeV E z = 5.0 MeV  
15 MeV E z = 7.9 MeV  
20 MeV E z = 14.2 MeV  
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A 0.02%

20MeV 0.08%
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Nominal energy kcel pcel

Photons:
60Co 1.008 0.2% 0.992 0.2%
4 MV 0.993 0.2%
6 MV 0.993 0.2%
15 MV 0.993 0.2%
Electrons:
6 MeV 0.998 0.2%
10 MeV 0.997 0.2%
20 Mev 0.997 0.3%

Nominal 
energy

D w3mm /Dw
1mm Dw

3mm /Dw
3m  m 

Photons:
6 MV 1.002 0.3% 1.001 0.3%
15 MV 1.003 0.3% 1.002 0.3%
Electrons:
12 MeV 1.000 0.3% 1.002 0.3%
15 MeV 1.002 0.3% 1.002 0.3%
20 MeV 1.002 0.3% 1.002 0.3%

Table 4. A-150 1
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NE-2581
Dw

3mm /Dw
3m  m 2 NE-2581

1  
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1
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Dw Table 5

Dw 0.3%(1 s.d.)

 

 

Table 5. 1  

Type A (%) Type B (%)
Mu 0.06
ps 0.1
NK 0.1
Set-up 0.1
Combined 0.2
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Ma Nahum 1993
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Ma and Nahum 
Rel. air Rel. C 

Present work 
Rel. C 

 
Nominal 
energy 

 
Depth 
in water 
(cm) 

pcel kcelpcel pcel kcelpcel pcel kcelpcel 

60Co In air 1.006(kcel) 1.006(kcel) 1.008(kcel) 
Photons:        
60Co 5 0.993 0.999 0.993 0.999 0.992 1.000 
4 MV 5 0.994 1.000 0.994 1.000 0.993 1.001 
6 MV 5 0.993 0.999 0.994 0.999 0.993 1.001 
15 MV 5 0.996 1.002 0.995 1.001 0.993 1.001 
Electrons:        
5 MeV 1 1.001 1.007 0.999 1.005   
6 MeV 1.5     0.998 1.006 
10 MeV 2.5     0.997 1.005 
13 MeV 3 1.000 1.006 0.998 1.004   
20 MeV 3 0.998 1.004 0.999 1.004 0.997 1.005 
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Nominal 
energy 

Kristensen Mattsson 
and 
Johansson 

Mattsson Nyström and 
Karksson 

Present work 

 kcel    kcel 
60Co 1.008

0.2% 
   1.008

0.2% 
Photons:   pcel / pcel20MeV   pcel / pcel20MeV  
60Co   0.991  0.995

0.3% 
4 MV   0.991  0.996

0.3% 
6 MV     0.996

0.3% 
11 MV   0.994   
15 MV     0.996

0.3% 
16 MV   0.995   
Electrons:  kcelpcel   kcelpcel 

20 MeV  1.004
0.4% 

  1.005
0.3% 
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