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The water phantom should

extend to at least 5 cm beyond all four sides of the largest field size employed at the depth of

measurement. There should also be a margin of at least 5 g cm-2 beyond the maximum depth of
measurement.



Rullanilmamal..

Plastic phantoin Cpi P Ot (2 cm™)
Solid water (WT1) 0.949 1011 1.020
Solid water (RMI-457) 0.949 1.008* 1.030
Plastic water 0.982 0.998 ° 1.013
Virtual water 0.946 -- 1.030
PMMA 0.941 1.009 1.190
Clear polystyrene 0.922 1.026 1.060
White polystyrene 0.922 1.019 1.060
A-150 0.948 - 1.127

Several disadvantages because a plastic phantom

requires:

¢ scaling of depth: z, =2, ¢y Note:

*  scaling of dosimeter The. high un.l::ertalnty assocle.'itn.ad with
reading M, : My, =My, h, h,,; is the main reason for avoiding the

_ _ use of plastic phantoms.
where ¢, Is a depth scaling factor

h,, is a fluence scaling factor
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Silindirik oda igin referans noktasi odanin ekseni
Gzerinde kavite voliimiiniin merkezindedir.

JParalel plaka odalar igin referans nokta odanin giris
penceresi i¢ ylizeyinde ve merkezdedir.

ﬂﬂfﬁh guard
ring
(f front —» <+« back
air-filled measuring — central electrode - electrode
volume electrode /
%N air-filled
/// measuring

volume
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O Paralel plan iyon odalari tiim 1sin kaliteleri igin,
O Veya Rsp < 4 g.cm-2 (E,.10 MeV) igin mutlaka kullaniimahdir.
0 Rgy 2 4 g.cm-2 (E,/10 MeV) igin silindirik odalar kullanilabilir.

] Referans nokta fantomda istenen derinlikten 0.5 r., kadar

daha derine yerlestirilmelidir.

cly

10,6 cc igin kayma degeri yaklasik olarak 1,5 mm.
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) Olgiim sisteminin sicaklik dengesini saglamak igin bir gece
oncesinde linak odasinda birakilmasi

) Elektrometre agilmadan dnce iyon odasi ve uzatma kablosu
baglantilar: yapilmali.

 Agildiktan sonra gerekli polarizasyon voltaji ayarlanmals

[ Polarite degisiklikleri yapildiginda, sistemin dengeye
gelmesi beklenmeli

2 Iyon odasina, bir test dozu uygulanmali
[ Elektrometre sifirlanmali
J Sizinti dozun dnemsiz olduguna emin olunmali

J Okuma degerleri stabilse, genel olarak 3-5 degerin
ortalamasi alinmali.



Dw,a - MQ ND

K

Q,Q,

W,Q,

J Mg:Referans noktasi 6
yerlestirilen iyon odasiy

¢liim derinligi (Zref) ‘e
a okunan ve sicaklik,

basing, elektrometre ka

ibrasyonu, polarite

etkisi ve iyon rekombinasyonu etkileriyle
dizeltilmis dozimetre okumasi

[ Np.w.qo :Qo referans kalitesi igin suda
absorbe doz agisindan kalibrasyon faktaorii

J kq.qo : Oda spesifik faktéridir ve referans
1Isin kalitesi Qo ile kullanilan 1siIn Q arasindaki
farkhiliklar diizelten faktor.



———

[ Eger kullanilan 1sin, referans isindan (Cobalt-60)
farkliysa;

3 adet ™ k " diizeltmesi yapilmalidir.

v'Kkr » : Hava yogunlugu
v k., : Polarite

vk, : Eksik satiirasyon
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(273.2+T) P,
(2732+T,) P

kTP —

TO =20 ¢CO Tz, CO
P,=10133mb  P=.....mb



—

+

Positive central electrode

Negative

outer

alarode L ‘ MJ i ‘ M_|
- + pol M

Negative central electrode Positive

)

Positive
central
electrode

outer
electrode

# —>

Negative
central

electrode | The reading from an ion chamber may

be different for negative polarity
compared to positive polarity.




Polarity effect correction for TRS 398 calibration of a high energy X-ray beam

No

The user must

il ) Has the SSDL corrected [~
SEEy b Yes E for the polarity eflect? |/
effect correction ——
foclor(Eq 1<) START HERE
The user should Is the user using the same
not apply a ¢ polarity and same voltage? E o

polarity effect Yes
correction factor

No

The user should obtain a polarity
effect correction factor for both
the polarity and voltage used at
the SSDL and the polarity and
voltage used for the dose
determination (Eq 12).

A 4

It is not possible
to proceed. Contact
the SSDL

The user must apply a ratio of the two
polarity effect correction factors (Eq 13)

Did the SSDL use a beam of
the same quality as the user beam?

[ no

Can the user reproduce the beam
quality used at the SSDL?

l Yes

The user should obtain polarity effect
correction factors for the beam quality
and polarity and voltage used at the
SSDL and also for the user's X-ray
beam (Eq 12).

l

The user must apply a ratio of the two
polarity effect correction factors (Eq 13)
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Some ion pairs
recombine in
the chamber

This means less charge is captured
by the ionization chamber and the
electrometer records a lower reading.
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M, M,
k. =a, +a|—|+a,| —
M, M,
M;=..nC (Vi=V) M, =..nC (V,=enaz V/3)
Pulsed
Vi/Vs ag aj as
2.0 2.337 -3.636 2.299
2.5 1.474 -1.587 1.114
3.0 1.198 -0.875 0.677
3.5 1.080 -0.542 0.463
4.0 1.022 -0.363 0.341

5.0 0.975 -0.188 0.214



lon recombination correction for TRS 398 calibration of a high energy X-ray beam

L/ No

L?-'emu:::nr;‘;ft;ﬁmy ) A /| Has the SSDL correctec?“ 2
correction factor for the " Yes M for ion recombination?
user's X-ray beam (Eq 14)
BN i (BT START HERE
The user should Yes
not apply an ion
recombination
correction factor

Did the SSDL use a beam of the same
dose per pulse as the user's beam?

| v

Did the SSDL use
Co-60 as Q.7

No

Can the user reproduce the same dose
per pulse of the beam used at the SSDL?

Yes

Assume the Co-60 ion
recombination correction
factor = 1.00

It is not possible
ed. Contact

SSDL for help

The user must apply an ion
recombination correction factor for
the user's X-ray beam (Eq 14)

Yes

The user should obtain ion recombination
correction factors for both a beam with
the same dose per pulse as used at the
SSDL (it can be a different quality) and for
the user's X-ray beam (Eq 14).

l

The user must apply a ratio of the two ion
recombination correction factors (Eq 17)
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) Oneriler 3 MeV ile 50 MeV arasi elektron
enerjileri igin gegerlidir.

- En onemli degisiklik "yeni referans derinlik, z. ;"

J Bu yeni derinligin klinik elektron isinlarinda
elektron ve foton kontaminasyonunu ve farkl
akseleratorler arasindaki spektral farkhliklarin
etkisini azalttigi goériilmigstir.
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1 Elektron isinlar: igin 15in kalite indeksi ' R5, * suda yar: deger
derinligidir.
) Bu derinlik g/cm? suda absorbe maksimum dozun % 50 'sidir.
J Sabit SSD=100 cm
Rso ¢ 7 g/cm? igin fantom yiizeyinde en az 10x10 cm?
Rso > 7 g/cm? igin en az 20x20 cm?.
Rso ¢ 7 g/cm? (E,.16 MeV)
Rso > 7 g/cm?  (E,/16 MeV)
2 Onceleri kullanilan fantom yiizeyindeki ortalama enerji olan
E, yerine artik i1sin kalite faktérid ' Rsy ' dir. Zaten Ej ;

R5, ‘den tiretilmekteydi ve béylece enerjiye doéniistiirme islemi
by-pass edilerek siire¢ basitlestirilmistir.
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TABLE 7. REFERENCE CONDITIONS FOR THE DETERMINATION OF ELECTRON BEAM QUALITY (R5)

Influence quantity

Reference value or reference characteristics

Phantom material

Chamber type

Reference point of chamber
Position of reference point of

chamber
SSD

Field size at phantom surface

for Rsp>4 ¢ cm”, water.
For R5, < 4 g cm™, water or plastic

for Rs) > 4 ¢ cm™, plane-parallel or cylindrical.
For Rs) <4 g cm™, plane parallel

for plane-parallel chambers, on the inner surface of the window at its centre.
For cylindrical chambers, on the central axis at the centre of the cavity volume

for plane-parallel chambers, at the point of interest.
For cylindrical chambers, 0.5 r.,; deeper than the point of interest

100 cm

for Rsp<7¢ cm”, at least 10 cm x 10 cm.
For Rsy > 7 ¢ cm™, at least 20 cm x 20 ¢m
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[ Derin iyonizasyon egrisinden derin doza
J Her derinlikte dlgiilen iyonizasyon veya yiikiin ilgili derinlige ait
S, «ir degeriyle ¢arpimi)

100
18 MeV

80 1

60 /
401 depth-
ionization
curve

PDD

20 1

0 2 4 6 8 10 12 14 16
depth / cm
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S (Zrop )= 1253 - 01487(Rs )*21* (Ryy in g om™)

w,air

> Zres disindaki derinlikler icin ayni temel data asagidaki formiil ile saglanmistir.

a+ bx + cx? +dy

o (2)=
e 1+ ex + fx2 + gx3 + hy

X = ll’l(Rjg) and y =2z / Rsg

a=1.075 b=-0.5087 ¢ =0.0887 d=-0.084
e=-0.4281 1=0.0646 g=0.00309 h=-0.125



Rsp AND RELATIVE DEPTH z/Rsp IN WATER
(The data are derived using Eq (B.6) in Appendix B due to Burns et al [91].)

A
TABLE 7.V. SPENCER-ATTIX STOPPING-POWER RATIOS (A= 10 keV) WATER TO AIR (s, ) FOR ELECTRON BEAMS, AS A FUNCTION OF BEAM QUALITY

Beam quality Rs, (g cm™)

1.0 1.4 2.0 25 3.0 35 4.0 4.5 5.0 55 6.0 7.0 8.0 10.0 13.0 16.0 20.0

Zos (8 cm?): 0.5 0.7 1.1 1.4 1.7 2.0 23 2.6 29 32 3.5 4.1 4.7 59 7.7 9.5 11.9

SwarlZe): 1.102 1.090 1078 1.070 1.064 1058 1.053 1.048 1.044 1.040 1.036 1029 1.022 1.010 0995 0983 0970

Relative depth in
water z/Rsy

0.02 1.076 1.060 1.042 1.030 1.020 1.012 1.004 0997 0991 0986 0.980 0971 0963 0950 0.935 0.924
0.05 1.078 1.061 1.044 1.032 1.022 1.014 1.006 1.000 0994 0988 0983 0974 0965 0952 0.937 0.926
0.10 1.080 1.064 1.047 1.036 1.026 1.018 1.010 1.004 0998 0992 0987 0978 0970 0957 0942 00931
0.15 1.083 1.067 1.050 1.039 1.030 1.022 1.014 1.008 1.002 0.997 0.992 0983 0975 0961 0946 0.935
0.20 1.085 1.070 1.053 1.043 1.034 1.026 1.019 1.012 1.006 1.001 099 0987 0979 0966 0.951 0.940
0.25 1.088 1.073 1.057 1.046 1.037 1.030 1.023 1.017 1011 1.006 1.001 0992 0984 0971 0956 0.945
0.30 1.091 1.076 1.060 1.050 1.041 1.034 1.027 1.021 1.016 1.010 1.006 0997 0989 0976 0.961 0.950
0.35 1.093 1.079 1.064 1.054 1045 1.038 1.032 1026 1.020 1.015 1011 1002 0995 0982 0966 0.955
0.40 1.096 1.082 1.067 1.058 1.049 1.042 1.036 1.030 1.025 1.020 1.016 1.007 1.000 0.987 0.972 0.960
0.45 1.099 1.085 1.071 1.062 1.054 1.047 1.041 1035 1.030 1.025 1.021 1.013 1.006 0993 0978 0.966
0.50 1.102 1.089 1.075 L1066 1.058 1.051 1.046 1.040 1.035 1.031 1027 1019 1012 0999 0984 00971
0.55 1.105 1.092 1.078 1.070 1.062 1056 1051 1045 1.041 1.036 1.032 1.025 1018 1.005 0990 0977
0.60 1.108 1.095 1.082 1.074 1.067 1061 1056 1.051 1.046 1.042 1.038 1.031 1.024 1.012 0.996 0.984
0.65 1111 1.099 1.086 1.078 1.072 1.066 1.061 1.056 1.052 1.048 1.044 1.037 1.030 1.018 1.003 0.990
0.70 1.114 1.102 1.09 1.082 1.076 1.071 1.066 1062 1.058 1.054 1.050 1.043 1.037 1.025 1.010 0.997
0.75 1.117 1.105 1.094 1.087 1.081 1.076 1.072 1.067 1.064 1.060 1.057 1.050 1.044 1.033 1.017 1004
0.80 1.120 1.109 1.098 1.091 1.08 1.081 1.077 1.073 1.070 1.066 1.063 1.057 1051 1.040 1.025 1012
0.85 1.123 L.112  1.102 1.09 1.091 1.087 1083 1080 1.076 1.073 1070 1.064 1.059 1.048 1.033 1.019
0.90 1.126 1.116 1.107 L.101 1.096 1.092 1.089 108 1.083 1.080 1.077 1072 1.067 1.056 1.041 1.028
0.95 1.129 1120 LI11 1106 1.102 1.098 1.095 1092 1.09 1.087 1.085 1.080 1.075 1.065 1.050 1.036
1.00 1.132 1124 1.115 L1111 L1107 1104 L.101 1.099 1.097 1.095 1.092 1.088 1.083 1.074 1.059 1.045
1.05 1.136 1.127 1.120 L.1l6 L.113 L1110 1.108 1.106 1.104 1.102 1.100 1.096 1.092 1.083 1.069 1.055
1.10 1.139 1131 1125 L1201 L1118  L1l6e L1115  L113  1.112  L.110 1109 1105 1.102 1.093 1.079 1.065
1.15 1.142 1135 1.129 L1126 1124 1123 1122 L1120 L.119 L.118 L117 L114 1.111 1.104 1.090 1.075
1.20 1.146 1.139 1.134 L1.132 L1130 1129 1129 1.128 1.128 1.127 L1126 1.124 1.121 1.115 1.101 1.086




Derinlik (mm) % doz degeri

0

0,1

0,2
2.4 52,2
2,5 43,8

IQ..")'CIl,imn ~ 2:4 cm



T

0 Iyon odasi kullanildiginda * Rgg ;o * Glgiilen degeri suda
derinlik-iyonizasyon dagiliminin yari degeridir.

J Suda iyonizasyonun maksimum degerinin % 50' sine denk
geldigi derinlik (g.cm-2).

v Rgo = 1.029 Rgg ion = 0.06 g.cm=? (Rsg ion ¢ 10 g.cm™2)
v Rgg = 1.059 Rgp ion = 0.37 g.cm=2 (R5g i0n > 10 g.cm-?)

a iyon odalarina alternatif olarak diod, elmas vs. dedektérler
kullanilabilir. Fakat farkl isinlar igin iyon odalariyla test
dlgiimleriyle derin-doz élgiimleri igin uygun olduklar:
dogrulanmalidir.



JAlan boyutlari fantom yiizeyinde 10x10 cm?* den

kiicik olmamak sartiyla absorbe doz igin referans
derinlik

Zrof = 0.6 R5O - 0.1 g cm2 (R50 g. Cm-z)

1Bu yeni 6lglim derinligi Rgy < 4 g.cm-2 igin absorbe
doz maksimum derinligine yakinken, yiiksek
enerjilerde Z, ,, 'dan daha derindedir.

Rso < 4 g/cm? igin Z..¢ 8 Z o
Rso > 4 g/cm?  igin Z.oi > Zoox
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TABLE 7.1I. REFERENCE CONDITIONS FOR THE DETERMINATION OF ABSORBED DOSE IN ELECTRON

BEAMS

Influence quantity

Reference value or reference characteristic

Phantom material
Chamber type

Measurement depth z,,

Reference point of chamber

Position of reference point of
chamber

SSD

Field size at phantom surface

for Rsy >4 ¢ cm™, water.
ForRsp <4 ¢ cm™, water or plastic

for Rsy =4 g em™, plane-parallel or cylindrical.

For Rs) <4 g cm™, plane parallel

0.6 Rsy— 0.1 g cm™

for plane-parallel chambers, on the inner surface of the window at its centre.
For cylindrical chambers, on the central axis at the centre of the cavity volume

for plane-parallel chambers, at z,..
For cylindrical chambers, 0.5 r,,; deeper than z,,,

100 cm

10 cm x 10 cm or that used for normalization of output factors,
whichever is larger




[ kq radyasyonun tipine, enerjisine ve cihaza
gore degisiklik gosterir.

) Her iyon odasi gesidi bir kg, gerektirir.

2 Iyon odasinin dogru pozisyonunun
tanimlanmasi yeterlidir ve pozisyonlamadaki
herhangi bir sapma Ny, ,.q0 Ve Kq degerlerinde
hesaba katilmistir.



) Referans i1sin Cobalt-60 olunca;

7 kq.qe — Kq
v Npw.qo— Npw ile gosterilir.

] Cobalt-60 ile kalibre edilen iyon odalari
icin hesaplanan kg degerleri igin: Tablo
7.I1T
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TABLE 7.111. CALCULATED VALUES FOR #;, FOR ELECTRON BEAMS, FOR VARIOUS CHAMBER TYPES CALIBRATED IN “’Co GAMMA RADIATION, AS A
FUNCTION OF BEAM QUALITY Rsy
(The data are derived using values for stopping-power ratios and perturbation factors as given in Appendix B.)

lonization chamber type Beam quality R, (g cm™)

1.0 1.4 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 7.0 8.0 10.0 13.0 16.0  20.0

Plane-parallel chambers

Attix RMI 449 0953 0943 0932 0925 0919 0913 0908 0.904 0900 0.896 0893 0886 0.88]1 0.871 0859 0.849 0.837
Capintec PS-033 - - 0921 0920 0919 0918 0917 0916 0915 0913 0912 0908 0905 0.898 0.887 0.877 0.866
Exradin P11 0958 0948 0937 0930 0923 0918 0913 0.908 0904 0901 0897 0891 0.885 0.875 0.863 0.853 0.841
Holt (Memorial) 0971 0961 0950 0942 0936 0931 0926 0921 0917 0913 0910 0903 0897 0.887 0.875 0.865 0.853
NACP / Calcam 0952 0942 0931 0924 0918 0912 0908 0903 0.899 0.895 0.892 0.886 0.880 0.870 0.858 0.848 0.836
Markus - - 0925 0920 0916 0913 0910 0.907 0904 0901 0899 0894 0.889 0.881 0870 0.860 0.849
Roos 0965 0955 0944 0937 0931 0925 0920 0916 0912 0908 0904 0.898 0.892 0.882 0.870 0.860 0.848
Cylindrical chambers

Capintec PRO6C (Farmer) - E - - - - 0916 00914 0912 0911 0909 0906 0904 0.899 0891 0884 0.874
Exradin A2 (Spokas) - E - - - - 0914 0913 0913 0913 0912 0911 0910 0908 0903 0897 0.838
Exradin T2 (Spokas) - E - - - - 0.882 0.881 0.881 0.881 0.880 0.879 0.878 0.876 0871 0.865 0.857
Exradin A12 (Farmer) - E - - - - 0921 0919 0918 0916 0914 0911 0909 0903 089 0.888 0.878
NE 2571 (Guarded Farmer) - E - - - - 0918 0916 0915 0913 0911 0909 0906 0901 0893 O0.88 0.876
NE 2581 (Robust Farmer) - E - - - - 0.899 0.898 0.896 0.8904 0.893 0.890 0.888 0.882 0.875 0.868 0.859
PTW 30001/30010 (Farmer) - E - - - - 0911 0.909 0907 0905 0904 0901 0898 0.893 0885 0877 0.868
PTW 30002/30011 (Farmer) - E - - - - 0916 0914 0912 0910 0909 0906 0903 0.897 0.890 0.882 0.873
PTW 30004/30012 (Farmer) - E - - - - 0920 0918 0916 0915 0913 0910 0907 0902 0894 0.887 0.877
PTW 30006/30013 Farmer - - - - - - 0911 0909 0907 0906 0904 0901 0898 0.893 0885 0878 0.868
PTW 31002/31003 (flexible) 0912 0910 0908 0906 0905 0901 0898 0.893 0.885 0.877 0.867
PTW 31006 PinPoint - - - - - - 0.928 0924 0921 0918 0915 0910 0905 0.89 0.885 0.876 0.865
PTW 31014 PinPoint - - - - - - 0.929 0925 0922 0919 0916 0910 0905 0.897 0.88 0.876 0.865
Sedx-Wellhifer CCO1 - - - - - - 0.942 0938 0935 0932 0929 0923 0918 0909 0.898 0.889 0.878
Scdx-Wellhifer CC04/1C04 - - - - - - 0.928 0925 0922 0920 0918 0913 0910 0902 0.893 0.884 0874
Sedx-Wellhifer CCO8/1C05/1C06 - - - - - - 0.920 0918 0917 0915 0913 0910 0907 0902 0.894 0.886 0877
Sedx-Wellhifer CC13/1C10/1C15 - - - - - - 0.920 0918 0917 0915 0913 0910 0907 0902 0.894 0.886 0877
Scdx-Wellhifer CC25/1C25 - - - - - - 0.920 0918 0917 0915 0913 0910 0907 0902 0.894 0.886 0877
Scdx-Wellhiéfer FC23-C/IC28

Farmer shortened - - - - - - 0.920 0918 0916 0914 0913 0910 0907 0902 0.894 0.886 0877
Sedx-Wellhifer FC65-P/1C69 Farmer - - - - - - 0914 0912 0911 0909 0907 0904 0902 089 0889 0.881 0872
Sedx-Wellhifer FC65-G/ICT0 Farmer - - - - - - 0.920 0918 0916 0914 0913 0910 0907 0902 0.894 0.887 0877
Victoreen 30-348 - - - - - - 0.910 0908 0906 0903 0902 0.898 0.895 0.888 0.880 0.872 0.862
Victoreen 30-351 - - - - - - 0.906 0904 0902 0901 0.899 0.896 0.893 0.888 0.880 0.873 0.864
Victoreen 30-349 - - - - - - 0.899 0.898 0.897 0.896 0.895 0.893 0.891 0.888 0.881 0.875 0.866

* Some of the chambers listed in this table fail to meet all of the minimum requirements deseribed in Section 4.2.1. However, they have been included in this table because of their current clinical use.
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d Z..¢ 'de édlgiilen doz, merkezi
eksen derin doz dagilimi yardimiyla
normalize edilerek Z ., ‘'daki doza
dondgtirdldr.



- Bir iyon odasinin, dnceden kalibre edilm
iyon odasina karsi dogrudan karsilagtirma yontemiyle
kalibre edilmesi

) Cobalt-60 'ta kalibre edilmis referans silindirik bir
iyon odasina karsi, paralel plan iyon odasinin
kalibrasyonu.

J Amag: Paralel plan odayla suda absorbe dozu
belirlemek, dolayisiyla dogrudan Cobalt-60'a gére
kalibre edilmis paralel plan oday! kullanmaktan daha
glivenilirdir.

- ¢iinkii dogrudan Cobalt-60 ile kalibre edilen paralel plan
odalarda p,, diizeltmesi ile ilgili problemlerin kg, q,
belirlenmesine katkisindan kaginilmis olur.



X choss ref ref
N Mx ND w Qo chr 0SS > Qo

M g?{oss Referans dozimetrenin okudugu k,, , k; , ki, ile diizeltilmis doz

M3, + Kalibre edilen dozimetrenin okudugu k., , k, , ki, ile diizeltilmis

N?‘é’f
D.w.0,: Referans dozimetre kalibrasyon faktéri

ref
ch,m .0, + Referans dozimetre igin kalite diizeltme faktori (Tablo 7.IIT)

) Boylece paralel plan iyon odasi igin ¢apraz kalibrasyonla suya bagl
kalibrasyon degeri N*5 w.Qeross = NParalel plang - bulunmugtur.



———

Dst - Mé Nf) W, choss kéanmss

kx
kx _ Q:Qint
Qchross - kx
choss nQint

J Capraz kalibrasyon yapilan enerjiden farkli bir enerji
igin absorbe doz hesaplanacaksa :
O k*q, qint V& KXqcross- qint degerleri (tablo 7.IV ‘den)
X
(.0 :Absorbe dozu dlgiilmek istenilen elektron enerjisinin faktorii

X
kQC,.m Ot :Gapraz kalibrasyon yapilan elektron enerjisinin faktorii



TABLE 7.1V. CALCULATED VALUES FOR kQ-‘-’m. FOR VARIOUS CHAMBER TYPES CALIBRATED IN ELECTRON BEAMS, AS A FUNCTION OF BEAM QUALITY Rsy
(The data are derived using values for stopping-power ratios and perturbation factors as given in Appendix B and taking the value O, = 7.5 g cm™.)

Tonization chamber type * Beam quality Rs; (g cm™)
1.0 1.4 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 7.0 8.0 10.0 13.0 16.0  20.0

Plane-parallel chambers

Attix RMI 449 1.078 1.068 1.055 1.047 1.040 1.034 1.028 1.023 1.019 1.014 1.010 1.003 00997 098 0972 00961 00948
Capintec PS-033 - - 1.016 1.015 1.014 1.013 1.012 1.010 1.009 1.007 1.006 1.002 0998 0990 0978 0968 0.955
Exradin P11 1.078 1.068 1.055 1.047 1.040 1.034 1.028 1.023 1.019 1.014 1.010 1.003 00997 0098 0972 0961 0.948
Holt (Memorial) 1.078 1.068 1.055 1.047 1.040 1034 1.028 1.023 1.019 1.014 1010 1.003 0997 098 0972 0961 0948
NACP / Calcam 1.078 1.068 1.055 1.047 1.040 1.034 1.028 1.023 1019 1.014 1.010 1.003 0997 098 0972 0.961 0.948
Markus - - 1.038 1.032 1.028 1.024 1.020 1.017 1014 1.011 1.008 1003 0.997 0988 0976 0965 0952
Roos 1.078 1.068 1.055 1.047 1.040 1.034 1.028 1.023 1019 1.014 1.010 1.003 0997 098 0972 0961 0.948
Cylindrical chambers

Capintec PRO6C (Farmer) - - - - - - 1.012 1.010 1.008 1.006 1.005 1.001 00999 00993 0984 0976 0966
Exradin A2 (Spokas) - - - - - - 1.003 1.003 1.002 1.002 1.002 1.001 00999 0099 0991 0984 0975
Exradin T2 (Spokas) - - - - - - 1.003 1.003 1.002 1.002 1.002 1.001 0999 099 0991 0984 0975
Exradin A12 (Farmer) - - - - - - 1.012 1.010 1.008 1.006 1.005 1.002 0998 0993 0984 0976 0.965
NE 2571 (Guarded Farmer) - - - - - - 1.012 1.010 1.008 1.006 1.005 1.001 0999 0993 0984 0976 0.966
NE 2581 (Robust Farmer) - - - - - - 1.012 1.010 1.008 1.006 1.005 1.001 0999 0993 0984 0976 0.966
PTW 30001/30010 (Farmer) - - - - - - 1.013 1.010 1.008 1.007 1.005 1.002 00998 00992 0984 0976 0965
PTW 30002/30011 (Farmer) - - - - - - 1.013 1.010 1.008 1.007 1.005 1.002 00998 00992 0984 0976 0965
PTW 30004/30012 (Farmer) - - - - - - 1.013 1.010 1.008 1.007 1.005 1.002 00998 00992 0984 0976 0965
PTW 30006/30013 Farmer - - - - - - 1.013 1.010 1.008 1.007 1.005 1.002 0998 0992 0984 0976 0965
PTW 31002/31003 (flexible) - - - - - - 1.014 1.011 1.009 1.007 1.005 1.002 0998 0.992 0983 0.974 0964
PTW 31006 PinPoint - - - - - - 1.023 1.019 1015 1.012 1009 1.003 0997 0988 0976 0965 0953
PTW 31014 PinPoint - - - - - - 1.023 1.019 1015 1.012 1.009 1003 0997 0988 0976 0965 0953
Scdx-Wellhafer CCO1 - - - - - - 1.023 1.019 1015 1.012 1.009 1.003 0997 00988 0976 0965 0953
Scdx-Wellhafer CC04/1C04 - - - - - - 1.018 1.015 1012 1.009 1.007 1.002 00998 00990 0980 0970 0959
Sedx-Wellhdfer CCO8/1C05/1C06 - - - - - - 1.013  1.0I1 1009 1.007 1005 1002 0998 0.992 0984 0975 0.965
Sedx-Wellhiifer CC13/1C10/1C15 - - - - - - 1.013  1.011 1.009 1.007 1.005 1.002 0998 0992 0984 0975 0965
Scdx-Wellhsfer CC25/1C25 - - - - - - 1.013  1.0I1 1009 1.007 1.005 1.002 0998 0.992 0984 0975 0.965
Sedx-Wellhdfer FC23-C/1C28

Farmer shortened - - - - - - 1.012 1.010 1.008 1.006 1.005 1.002 0998 0.993 0984 0976 0.965
Scdx-Wellhoter FC65-P/IC69 Farmer - - - - - - 1.012 1.010 1.008 1.006 1.005 1.002 0998 0993 0984 0976 0.965
Scdx-Wellhdfer FC65-G/CT0 Farmer - - - - - - 1.012 1.010 1.008 1.006 1.005 1.002 0998 0993 0984 0976 0.965
Victoreen 30-348 - - - - - - 1.015 1.013 1010 1.008 1006 1002 0998 0991 0982 0973 0.962
Victoreen 30-351 - - - - - - 1.013 1.010 1008 1.007 1005 1002 0998 0.992 0984 0976 0.965
Victoreen 30-349 - - - - - - 1.008 1.006 1.005 1.004 1.003 1.001 0999 0995 0988 0980 00971

* Some of the chambers listed in this table fail to meet all of the minimum requirements described in Section 4.2.1. However, they have been included in this table because of their current clinical use.
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(] TRS 398 ile dnceki protokoller arasi maksi

) Absorbe dozlarda fotonlar igin (TRS 277, silindirik odalar) ve
elektronlar igin TRS 277 paralel plan odalar gapraz kalibre edildiginde
TRS 398 onceki IAEA onerilerine gore %1 civarinda daha gok
verimlidir.

) Co-60'a gére ND,w kalibrasyonu yapilmis paralel plan odalar absorbe
dozda Roos tipi oda igin TRS 277'de %1,5 ile %2 arasi maksimum bir
belirsizlik yaratir. Bu belirsizlik paralel plan odalarin Co-60 kalibrasyon
siirecine veya bu isina verdikleri bireysel yanita baglh olabilir.



ski protokoller her iyon o
kullanilmasini dnerirken, ND,w tabanl p
iyon odasinin kullanilan i1sin kalitesi igin spesifik kalibrasyonuna
dayanmaktadir.

 Havada bir iyon gifti olugturmak igin gerekli olan ortalama
enerji degerinin (W,air) miktarinda enerjiyle muhtemel
degisiklige her zaman dikkat gekilmis, fakat net bir yanit
verilememistir. Deneysel kQ degerleri bu niceligin muhtemel
enerji bagimhligini da icermektedir.

- Hava kerma tabanli protokollerde ayni tip dlgiim prensibi
nedeniyle belirsizlikler yeteri kadar hesaba katilamazken
ND,w tabanl prosediirler daha giivenli bir sistem standardina
sahiptir.
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