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Table 10 Physical characteristics of Farmer-type chambers.

Wall Buildup cap

Cavity dimensions

Central
Chamber type Material  Thickness _ Thickness Length  Radius electrode Waterproof
0gcm20 Material gcm=20 OmmOd O mmO material
C 1101 JARPO PMMA 0.059 PMMA 0.472 22.0 3.0 Aluminium N
PTW 30001 PMMA 0.045 PMMA 0.541 23.0 3.1 Aluminium N
PTW 30013 PMMA 0.057 PMMA 0.541 23.0 3.1 Aluminium Y
PTW 30002 Graphite 0.079 PMMA 0.541 23.0 3.1 Graphite N
PTW 30004 Graphite 0.079 PMMA 0.541 23.0 3.1 Aluminium N
NE 2505/3, 3B Nylon 0.041 PMMA 0.551 24.0 3.2 Aluminium N
Scdx-Wellhéfer FC65P Delrin 0.057 Delrin 0.483 231 3.1 Aluminium Y
Exradin A12 C-552 0.088 C-552 0.493 24.2 3.1 C-552 Y
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Table 2 The water-to-air stopping power ratios according to JSMP-01 and JARP-86 and beam quality factors for photon
beams, and ko for selected Farmer-types chambers. The quality factors for 4 and 10 MV photons were obtained

from the Varian Clinac 21EX.

u E/:O[i/ir kq
Photon ]
beam TPR20,10 JSMP-01  JARP-86 PTW PTW PTW PTW NE2505 FCB5P Exradin
30001 30013 30002 30004 /3,3B Al12
60Co 0.578 1.1330 1.134 1.000 1.000 1.000 1.000 1.000 1.000 1.000
AMV 0.619 1.1277 1.131 0.996 0.996 0.999 0.999 0.993 0.998 1.001
10 0.739 1.1033 1.117 0.980 0.980 0.984 0.986 0.974 0.982 0.987

Table 3 The electron beam parameters for a 15x15 cm? field. The water-to-air stopping power ratios at d. and dmax for JSMP-
01 and at dmax for JARP-86. The stopping power ratios for JSMP-01 were calculated by the equations defined by

Burns et al.*?"

Electron Imax dmax de Iso Rso Rp [ LlpLfiCh. 0 L/oLhi b
beam O cmO O cmO O cmO O cmO O cmO O cmO JSMP-01 JSMP-01 JARP-86
6MeV 1.3 1.4 1.35 241 2.42 2.98 1.0737 1.0737 1.0830
12 2.6 3.0 2.99 5.06 5.15 6.15 1.0421 1.0421 1.0438
18 15 2.7 4.50 7.50 7.66 9.22 1.0233 0.9946 0.9908
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Table 40 Values of ko for Farmer-type chambers. They were obtained from JSMP-01.

ko
Electron Rso
beam O cemO PTW PTW PTW PTW NE2505 FCE5P Exradin
30001 30013 30002 30004 /3,3B Al2
12 MeV 5.15 0.906 0.906 0.911 0.916 0.899 0.910 0.917
18 7.66 0.899 0.899 0.904 0.909 0.892 0.903 0.909
Table 50 Physical characteristics of plane-parallel chambers.
Entrance window Electrode Gaurd ring
Chamber type Body width
yp . Thickness material . Diameter Separation
Material Material O mm0O
0 mg cm-20J 0 mm0O O mm0O
NACP02? Mylar foil 104 Graphite Graphited 10 2 3
and graphite and rexolite rexolite
Markus® Graphited 102 PMMA Graphited 5.3 2 0.2
PTW 23343 polyethylene Oincl. cap polystyrene
Advanced MarkusP Graphited 102 PMMA Graphited 5.0 1 2
PTW 34045 polyethylene O incl. capd polystyrene
Exradin Kapton film 118 C-552 C-552 5.4 2 4.14
Markus-type A10 O incl. capd
RoosP PMMA 118 PMMA Graphited 16 2 4
PTW 34001 PMMA
PPC40° PMMA 118 PMMA Graphited 16 2 4
PTW 34001 PMMA
Exradin P11 Polystrene equiv. 104 Polystrene equiv. Polystrene equiv. 20 2 5.1

plastic D400

plastic D400

plastic D400

aScanditronix, Dosetek] Calcam(l
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Table 6 The values of calibration coefficients for Farmer-type chambers. The exposure calibration
coefficients were obtained by comparing to the JARP chamber! m.u.’ indicates meter
units, and it is R”for C-11Q JARP[and C”for other Farmer-type chambers.

N Kp x N co
Chamber type Serial number ¢ : Dw
Ckg~Ym.u. Gy/Ckg™ Gy/m.u.
C-110 JARPO 607 2.722E-04+0.170 37.02 1.006E-02
PTW 30001 1231 1.440E+06+0.080 37.00 5.327E+07
PTW 30013 456 1.432E+06+0.150 36.98 5.295E+07
PTW 30002 127 1.416E+06+0.3000 36.99 5.238E+07
PTW 30004 87 1.417E+06+0.130 36.99 5.243E+07
NE 2505/3, 3B 4309 1.271E+06+0.250 37.01 4.704E+07
Scdx-Wellhéfer FC65P 526 1.321E+06+0.270 37.15 4.907E+07
Exradin A12 XA023333 1.272E+06+0.140 37.30 4.745E+07
Table 7 Comparison in absorbed-dose to water between
5 1.03 JSMP-01 and JARP-86 for photon beams.
£ p 0Co%0 JSMP-01
8 1.02 _ x4 MV Chamber type 60Co 4 MV 10 MV
o 101 f 010 MV
s o o g Q TPR20,10 0.578 0.619 0.739
[ o]
S10f ® x ® y H C 1101 JARPD 1.008 1007  0.999
é 099 E o PTW 30001 1.009 1.006 0.998
g 3 PTW 30013 1.008 1.006 0.998
© 098 ¢ PTW 30002 1.006  1.006 0.999
3 o097 t : . . s . - PTW 30004 1.006 1.007 1.001
3 § § Q % g NE 2505/3, 3B 1.007 1.004 0.998
3 ] =] 2 Q < Scdx-Wellhofer FC65P  1.015 1.013 1.005
o]
s 2 =z 2 o Exradin A12 1.009 1.008 0.998
o o o W U>.<l
4

Fig. 1 Comparison in absorbed-dose to water between the
JARP chambell for ®°Colbr PTW 30013 chambel for
4 and 10 MV[Cand various Farmer-type chambers
for photon beams according to JISMP-01.
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Table 8 Comparison in absorbed-dose to water between
1.03 ¢ JSMP-01 and JARP-86 for electron beams. JSMP-
o) -
- F' %12 MeV 01 and JARP-86 were compared at dmax.
g 102 F JSMP-01
= E 018 MeV
Z 101 f Q Chamber type 12 MeV 18 MeV
a 3 R
5 100F R 9 R Rsb] cmO] 5.15 7.66
s 099 F PTW 30001 1.015 1.022
g T F PTW 30013 1.015 1.022
= 098 | PTW 30002 1.014 1.021
© oo7 k : : : : s : PTW 30004 1.020 1.026
g 8 3 9 % g NE 2505/3, 3B 1.013 1.020
] 2 Q % ot e Scdx-Wellhéfer FC65P 1.021 1.028
el
F & 2 8 o Exradin A12 1.014 1.021
= N <
o o o w w
Z

Fig. 2 Comparison in absorbed-dose to water between the
PTW 30013 chamber and various Farmer-type cham-
bers for electron beams according to JSMP-01.

Table 9 The values of calibration coefficients for plane-parallel chambers. The exposure calibration coefficients were ob-
tained by comparing to the JARP chamber! m.u.’ indicates meter units and it is C”.

i Co
aterial Thickness

NACP02-No.1 DFA0007608 Graphite 4.9 glem? 4.261E+06+0.450 38.43 1.637E+08
NACP02-No.2 DFA0006903 Graphite 4.9 glem? 4.216E+06+0.080 38.43 1.620E+08
Markus-No.1 2594 PMMA 5.1 glcm? 1.477E+07+0.3500 38.25 5.651E+08
Markus-No.2 3392 PMMA 5.1 g/cm? 1.416E+07+0.360 38.25 5.417E+08
Advanced Markus-No.1 143 PMMA 5.1 g/cm? 3.774E+07 38.30 1.445E+09
Advanced Markus-No.2 144 PMMA 5.1 g/cm? 3.789E+07 38.30 1.451E+09
Exradin A10 XC023061

Roos-No.1 327 PMMA 3.3 glcm? 2.276E+06+0.190 37.93 8.632E+07
Roos-No.2 424 PMMA 3.3 glcm? 2.224E+06+0.230 37.93 8.435E+07
PPC40-No.1 324 PMMA 3.3 g/cm? 2.354E+06 37.93 8.928E+07
PPC40-No.2 328 PMMA 3.3 glem? 2.304E+06 37.93 8.739E+07
Exradin P11 XD023602 Polystrene 3.5 g/cm? 1.386E+06+0.330 38.12 5.284E+07
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Fig. 4 Comparison in absorbed-dose to water between the
PTW 30013 chamber and various plane-parallel
chambers for electron beams according to JSMP-01.
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Fig. 5 Comparison in absorbed-dose to water between the
PTW 30013 chamber and various plane-parallel
chambers for electron beams. The absorbed-dose
to water for the plane-parallel chambers were cal-
culated from equatiofl 10[using Nbow with °Co beam
cross-calibrations.
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Table 1000 The absorbed-dose to water calibration coeffi-
cients determined by %°Co and electron beam
cross-calibrations for plane-parallel chambers.

‘ m.u.” indicates meter units and it is C”.

Chamber type H Nowleo O NowHise
yp Ckg~Y/m.u. Ckg~Y/m.u.
NACP02-No.1 1.627E+08+0.31 1.441E+08
NACP02-No.2 1.606E+08+0.16 1.417E+08
Markus-No.1 5.623E+08+0.09  4.972E+08
Markus-No.2 5.381E+08+0.09  4.749E+08
Advanced Markus-No.1 1.434E+09 1.275E+09
Advanced Markus-No.2 1.440E+09 1.297E+09
Exradin A10 5.338E+08+0.08 4.872E+08
Roos-No.1 8.587E+07+0.23 7.654E+07
Roos-No.2 8.406E+07+0.15 7.450E+07
PPC40-No.1 8.839E+07 7.852E+07
PPC40-No.2 8.657E+07 7.714E+07
Exradin P11 5.286E+07+0.03 4.649E+07
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Fig. 6 Comparison in absorbed-dose to water between the
PTW 30013 chamber and various plane-parallel
chambers for electron beams. The absorbed-dose
to water for the plane-parallel chambers were cal-
culated from equationl 11Cusing Now with electron
beam cross-calibrations.
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Table 110 Comparison of correction factors for the chamber wall and ¢°Co buildup cap and various perturbation
correction factors for photon beams according to JSMP-01 and JARP-86.

Photon JARP-86 JSMP-01
beam Ac Aw Puwall Pgr Katt Km Puwall Pis Pcel
JARPO C-1100
80Co 1.001 0.987 1.002 0.988 0.9926
4 MV 0.992 0.980 1.000 0.989 0.991 0.981 1.002 0.988 0.9932
10 1.001 0.992 1.002 0.992 0.9943
PTW 30013
60Co 1.001 0.987 1.001 0.988 0.9926
4 MV 0.990 0.980 1.000 0.989 0.991 0.981 1.001 0.988 0.9932
10 1.001 0.992 1.001 0.991 0.9943
PTW 30001
60Co 1.001 0.987 1.002 0.988 0.9926
4 MV 0.991 0.980 1.000 0.989 0.991 0.981 1.002 0.988 0.9932
10 1.000 0.992 1.002 0.991 0.9943
PTW 30002
80Co 0.997 0.987 0.991 0.988 1.0000
4 MV 0.990 0.987 0.997 0.989 0.990 0.992 0.995 0.988 1.0000
10 0.998 0.992 0.998 0.991 1.0000
PTW 30004
80Co 0.997 0.987 0.991 0.988 0.9926
4 MV 0.990 0.987 0.997 0.989 0.990 0.992 0.994 0.988 0.9932
10 0.998 0.992 0.998 0.991 0.9943
NE 2005/3, 3B
60Co 1.009 0.987 1.010 0.987 0.9926
4 MV 0.991 0.974 1.005 0.989 0.991 0.973 1.007 0.988 0.9932
10 1.002 0.992 1.004 0.991 0.9943
Scdx-Wellhofer FC65P
60Co 0.997 0.987 0.997 0.988 0.9926
4 MV 0.991 0.982 0.997 0.989 0.991 0.989 0.999 0.988 0.9932
10 0.997 0.992 1.000 0.991 0.9943
Exradin A12
60Co 0.987 0.987 0.984 0.988 1.0000
4 MV 0.991 1.000 0.990 0.989 0.991 1.006 0.989 0.988 1.0000
10 0.995 0.992 0.993 0.991 1.0000
0 PTW 3000200 PTW 3000401 FC65P] Exradin A120] ' .03
O0D000000000050000000000 2 b oco60
E102F yamv JARP-86
Table 110 O JARP-8600JMSP-010 00000000 s F X
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Fig. 7 Comparison in absorbed-dose to water between the
JARP chambel for °Color PTW 30013 chambel for
4 and 10 MV[and various Farmer-type chambers
for photon beams according to JARP-86.
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Fig. 8 Comparison in absorbed-dose to water between the
PTW 30013 chamber and various Farmer-type cham-
bers for electron beams according to JARP-86.
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Table 1200 Ratios of calibration coefficients, ko x, derived experimentally for plane-parallel chambers. The
values of kpx for the plane-parallel chambers given in JSMP-01 and calculated from data of
Mainegra-Hing et al.**“are included for comparison.

Measured Measured
Chamber type JSMP-01 Mainegra-Hing Measured

JSMP-01 Mainegra-Hing
NACPO02-No.1 38.43 38.33 38.16 0.993 0.996
NACP02-No.2 38.43 38.33 38.12 0.992 0.994
Markus-No.1 38.25 38.10 38.05 0.995 0.999
Markus-No.2 38.25 38.10 38.00 0.993 0.997
Advanced Markus-No.1 38.30 38.06 0.994
Advanced Markus-No.2 38.30 38.07 0.994
Exradin A10 37.26
Roos-No.1 37.89 37.74 0.996
Roos-No.2 37.89 37.81 0.998
PPC40-No.1 37.89 37.55 0.991
PPC40-No.2 37.89 37.58 0.992
Exradin P11 38.12 38.61 38.14 1.000 0.988
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Table 130 Correction factors, katkm, derived experimentally for plane-parallel chambers. The values of
kaitkm for the plane-parallel chambers given in JSMP-01 and Mainegra-Hing et al.**”are included

for comparison.

Measured Measured
Chamber type JSMP-01 Mainegra-Hing Measured

JSMP-01 Mainegra-Hing
NACP02-No.1 0.975 0.976 0.973 0.998 0.997
NACP02-No.2 0.975 0.976 0.966 0.991 0.991
Markus-No.1 0.985 0.985 0.971 0.985 0.985
Markus-No.2 0.985 0.985 0.967 0.982 0.982
Advanced Markus-No.1 0.987 0.972 0.985
Advanced Markus-No.2 0.987 0.985 0.998
Exradin A10 1.006
Roos-No.1 0.976 0.968 0.992
Roos-No.2 0.976 0.964 0.988
PPC40-No.1 0.976 0.960 0.983
PPC40-No.2 0.976 0.963 0.987
Exradin P11 0.973 0.976 0.965 0.991 0.989

Table 140 Wall correction factors, Pwai, derived experimentally for plane-parallel chambers. The values of Pwai,
for the plane-parallel chambers given in JSMP-01, Mainegra-Hing et al.'*", Stewart et al.”", and Ding et

al.>“are included for comparison.

Chamber type JSMP-01 Mainegra-Hing Measured Stewart et al. Ding et al.
NACP02-No.1 1.024 1.021 1.019 1.020] 1.0240 [J1.028110 1.0310
NACP02-No.2 1.024 1.021 1.025

Markus-No.1 1.009 1.005 1.019 1.0101 1.0130 0 1.01601 1.0210
Markus-No.2 1.009 1.005 1.021

Advanced Markus-No.1 1.008 1.018

Advanced Markus-No.2 1.008 1.005

Exradin A10 0.962 0.990

Roos-No.1 1.010 1.009 1.014 1.0161 1.0190

Roos-No.2 1.010 1.009 1.019

PPC40-No.1 1.010 1.009 1.017

PPC40-No.2 1.010 1.009 1.014

Exradin P11 1.018 1.028 1.027
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