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Table 1 Comparison of AAPM TG-51 and IAEA TRS-398 protocols for reference condi-
tions used for photon beam dosimetry.

AAPM TG-51 IAEA TRS-398
Phantom material Water
Beam quality PDD (10), TPR?
Chamber type Cylindrical Cylindrical
Measurement depth drel 10cm For TPRgo, 1o<0.7, 10cm (Of 5Cm)

(Calibration depth)

For TPRZOV 10;0.7, 10cm

Measurement point of the chamber On the central axis at the center of the cavity volume

Position of the measurement point At the measurement depth die
of the chamber

SSD/SAD 100cm

Field size 10x10cm?

%Co: dry= Scm (or 10cm), SSD or SCD=80cm or 100cm.

Table 2 Comparison of AAPM TG-51 and IAEA TRS-398 protocols for reference conditions used for electron

beam dosimetry.

AAPM TG-51 IAEA TRS-398

Phantom material

Beam quality

Chamber type

Measurement depth dref
(Caliblation depth)

Measurement point of chamber

Paosition of the measurement point
of the chamber

SSD
Field size at phantom surface

Water For Rsoz 4cm, water
For Rsp< 4cm, water or plastic
Rsp=1.029/50—-0.06 (Cm)

2sl50=10cm lso0<10cm
For Rss=2.6cm, pp or cyl For Rso= 4cm, pp or cyl
For Rso<2.6cm, pp For Rsp< 4cm, pp

dyel=0.6R50—0.1 cm

For pp-chambers, on the inner surface of the window at its center
For cyl-chambers, on the central axis at the center of the cavity volume
For pp chambers, at de

For cyl chambers, at de For cyl-chambers, 0.5y, deeper than di
100cm

For Rsp=8.5cm, 210x10cm? For Rsp=7cm, =10x10cm?

For Rse>8.5cm, 220x20cm? For Rse>7cm, 220x20cm?

KD, EBRICIIND WA LHIERE T EET 5L

BHH Y, KOBPGERAE X

mr

[(L / p) PuPP Pce,]

kQ = —— 1 w7 (1 ])
D"Q' (vvﬂll'/e)(MQ/m )(L /p) wall PgrPceI ( ) [(L /p) waIlP PPceI] a" 6OCO
TEREINS. (L/p)ili2nTid, 2-53HTHHE S ZIT, BIALF—RTFBLUBETHECCoptnw
- = LE] B ok o 3y Q ’
T‘/\é PO Y T, KW”K#&LE*’XJ_EIE%(NDWUZ 'ﬁé‘:f);‘, (Wuir) Q=(Wuir)6ococt 1&%—3—#’1"ka$¢
Ne =D%/M GVY/C)  ceerrenieeiraneeeaenes (9)
b o (G¥O) [(L /P) PwangrPnRel]
THY, KEB)EOQ)MSXRKAIKES. ky= g e (12)
[(L /p) wallP PPCC]]
Ngn (Kh/mair)(vvmr/e)(L /p) PwaIIPPrPceI e
’ TEREINS.
~(10) AU DONTIE, AAPM TG-5113ko % K rgy & kecat
L72hSo T, NS, =k,Ny 7 & MVEZEH R Bikol2, FIF TS

KA TH/HOLNS.
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Table 3 P correction factor required for farmer-like cham-
bers with an aluminum electrode of 1 mm diam-
eter, based on the calculations of Ma and Nahum
(Ref. 10). Factors apply past dmax in photon beams
and near dmax or 0.6Rs—0.1 cm in electron beams.
The table is adapted from Rogers (Ref. 11).

726 | B AR SRS
k = p, k"’so al | CUTUetTeeteeessssecseeciisericnenes (] 3)
T, MRERAEDOPIL0.5rZE0L L 72 HIGE A S K
I\’Cﬁ? Hb,
pg rlw(drcl +05rcyl)/Mgw( rel) """""""" (14)

k'rol I FLBEDTFE FH T AN F — Qe (T Z T
Rs0=7.5cm) 23§ 5 NG T, EEOBFMTAINF
—QC 39 B N \ZEART B 7o 0 DR MR ZARAREL

S, RATES ns.

[(L /P)‘ PwaIlPﬂPccl:|
ki, = Ro e (15)

(et

kel N9 & NG (ST B T — BT ZIRAR
BT, ARTESNS,

[(L /P) PmenPcc|]
Ryy=7.5cm
(10), Bubsib|

F70, EEDETHT AL F—0(Rs0) &OCCopft DH
LRI, krgy=kK rsokecu & 1)

(10 peatita],

ke, = [(L /p) . PPP] ............... (17)

wall © gr cel

k =

ecal

TERINS.

2-1 B FTILI L RFE, Pu
HFTiEP=1.0TH A, BTFHIIxT L TIE, FEHs
detlZBWTHHERDO 7T b a VL LEHMEE NS,

2-2 DEAIERE, P
HTFTlE, PuldBEHEE %0.6re N L 7= 0 12
M9 5. BHEFEORMEWPLEZRIESE L&D
LA IEAR S, SSD=100cm®PDD CHEARIET 5
ii'/J (= ’j(l—\j)‘ro %#’LZ‘)"‘)

P, =1-0.6r,

cyl

[(1710)In(Dyy / D,,)] (1 zem) - (18)

D20k D10lESSD=100cm} ’2’5”%)‘2%“:5 10cm &20cmDFH
IHEERE TH A, H AV IE, CCoyfiixt L Tid
Pu=1-0.04rcyi (reyi - cm) P 54 55, OCoyii ~
I8MV-XHTIE(P2/ P ) Hld+0.5% LI TH 515
BT, AAPM TG-5tEdrer & dret+0.5ren D D
D SRR O LA B L 20
W IL TH BEMPEE AT 555, IAEA TRS-398
TIE0.5renEMIETOWEZTFRH L TW5D

Beam quality
Peel
NAP2/MeV TPRz, 0 PDD(10),

Photons

8Co 0.58 56% 0.9926+0.0015

4MV 0.62 62% 0.9935%0.0007

MV 0.67 67% 0.9930+0.0011
10MV 0.73 72% 0.9945+0.0009
15MV 0.76 78% 0.9955+0.0016
24MV 0.80 86% 0.9957+0.0009
Electrons
<13MeV Asp<5.5cm 1.000
213MeV Rsz5.5cm 0.998

INominal Accelerator Potential.

2-3 FDERICK T DHERE, Peel

PealZHRULEBABRDSZEREEM TRV &S A Hl1E
T, 79774 PHLEMRTIEP=1.0TH % 95,
ImmiED 7 IV I =7 LAJULER TIEETF 120 L TR
THRZHLNBY,

P,, =0.9862+0.000112-PDD(10)

ImMmEBED T IV I =7 AL LERRIITT 5T & B
FRDOPeafil'®) % Table 31277 Y. HTFIZBVT(PS/PL)
HiZ+03% LI TH 5.

2-4 ETEFFREEOHILEREL, Pwal

P\ X EEBEFEEE & 7K A ) — T ASK T 7 » b & L&
filiTZvZ & (E DE) 123§ BHHIET, /AI\"(‘)
HHNBD,

o{Lr0)" i)

R et G
(1),

ofLrp) () +

wall =

_ -+ (20)
Z T, T(tseeve) =0 (fwantsiceve) -t (twan) TIH B . ot EEHE
IR ZE RO BEREDOWN, BEEEFERED S DB 2L 2%
A, TIIKRA ) =T HhS5DEFIZL BEE, (1-0-17)
KD S DBEFIZLBEIETH D, twan & totcevel
ZNENEEEFERE & KR ) — T DE S (g/cm ) TH
5. ak (u/p)r.iZIAEA TRS-277, (;)uir 1ZAndreo'®
IZX o TENFNTPRYDMHEHE L TH 2 6NTWA
VBB BRIEITHIET B (@) e & (£)iy OFl% Table
4, 51T, Wp)iid, Q) MOEHH SN T WA,
7273 L, SCopiixd LT
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Table 4 Values of mass energy absorption coefficient ratio for water to wall material as a function of TPR3}

[from IAEA TRS-277 (Ref. 6)].

TPR20, 10 D»o/Dyo? A-150 C-552 Delrin Graphite Nylon PMMA  Polystyrene
5°Co 1.011 1.110 1.042 1.113 1.015 1.030 1.034
0.59 0.51 1.012 1.110 1.042 1.113 1.015 1.030 1.034
0.62 0.54 1.012 1.110 1.042 1.113 1.015 1.031 1.035
0.65 0.56 1.013 1.110 1.043 1.114 1.016 1.031 1.036
0.68 0.58 1.015 1.109 1.043 1.115 1.018 1.032 1.038
0.70 0.60 1.016 1.108 1.043 1.115 1.019 1.033 1.040
0.72 0.62 1.019 1.107 1.043 1.117 1.021 1.035 1.042
0.74 0.63 1.023 1.105 1.044 1.119 1.026 1.038 1.048
0.76 0.65 1.028 1.103 1.045 1121 1.030 1.041 1.053
0.78 0.66 1.035 1.100 1.046 1.125 1.037 1.045 1.061
0.80 0.68 1.043 1.096 1.048 1.130 1.045 1.051 1.071
0.82 0.69 1.051 1.093 1.049 1.134 1.054 1.056 1.081

Values calculated from TPRag, j0=!1.2661PPD2g, 10-0.0595 (Ref. 22) .

Table 5 Values of Spencer-Attix medium to air stopping power ratio (A=1 OkeV) as a function of TPR3}

(10x10cm?) [from Andreo (Ref. 16)].

TPR20, 10 A-150 C-552 Delrin Graphite Nylon PMMA  Polystyrene  Water®
8Co 1141 0.996 1.080 1.002 1.142 1.102 1.110 1.133
0.59 1.139 0.994 1.079 1.001 1.140 1.100 1.109 1.130
0.62 1.136 0.991 1.075 0.997 1.136 1.097 1.105 1.128
0.65 1.130 0.988 1.071 0.992 1.131 1.093 1.101 1.124
0.68 1.124 0.983 1.065 0.986 1.124 1.087 1.095 1.119
0.70 1.118 0.979 1.060 0.981 1.118 1.082 1.090 1.114
0.72 1.112 0.974 1.055 0.976 1.112 1.077 1.084 1.109
0.74 1.105 0.968 1.048 0.970 1.104 1.070 1.078 1.103
0.76 1.097 0.961 1.041 0.963 1.096 1.063 1.070 1.096
0.78 1.087 0.954 1.032 0.955 1.087 1.054 1.062 1.088
0.80 1.077 0.945 1.023 0.947 1.076 1.045 1.052 1.079
0.82 1.065 0.936 1.012 0.938 1.065 1.034 1.041 1.068
“Values calculated by Eq.(28).
a(twu")=l—e_”'88'“" ........................... (21) FANVET 7 b Aé%fﬁﬁ’%SOcmﬁ)él/‘ﬂi30(:m(::’|'ff
T(tmm) — ¢~ 188h (] —e”! |.ss:§.w.,) ..................... (22) VTR L 22PDD (10)m 5 KA TROLNS.

THHY. BFHIZIT L TidPwar=1 0TH 5.

2-5 #REETE & RELERELE
2-5-1 {REFHM

FFAT BT BEE I, AAPM TG-51 TIXEFHRELD
(electron contamination) % & ¥ VBT IC L 5
SSD=100cm, FEHIEF10x10cm?, E S 10cmiZBiT 5
PDD(10) A S EHMli & 5. FTFTH IV F—<IOMV-X
Fioxr L TE

PDD(10)_ = PDD(10)

X

THh. HFILINVF—210MV-XFRTIZ, ImmE~7

2002 4E 6 H

PDD(10), =[0.8905 +0.00150- PDD(10),,, [PDD(10),, ++-(24)

(lmmé 7+ A4 VE 77 >~ b LT A 550cm 2 5R5E,
PDD (10)»>73%]

PDD(10), =[0.8116+0.00264- PDD(10),, |[PDD(10),,, *** (25)

[mmés 7 #+ A V% 7 7 » b LFKHEH 530emIZFLE,
PDD (10)po271%]

= =T, PDD0)mABE L /& 1THug, PDD(10).=PDD
(10)mwTd 2. F7-, PDD(10), PDD(10),, PDD(10)m
34 RTO.6rg B ETERSINDS. —J7, 1AEA
TRS-3981- BT 2K IITPRY TEHR SN S.

NI | -El ectronic Library Service



Japanese Soci ety of Radiol ogi cal Technol ogy

728 3

H A REGHR R T S M5

sprvs. TPR

114 T y

LA T

——e Mohan+*Co
m~--0 Schiff-thin
| o——o Al-measurements

stopping-power ratio (waierlair)
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Fig. 1 Water to air stopping power ratios vs TPR% or PDD (10)x for various photon spectra. The figure is adapted from

Kosunen and Rogers (Ref. 18).

B HICBIT AL, W7o hand 50%85
ZRso(cm) TIEF S M, 50% BHER 450 (cm) 7 5 K3t
TRDOLND. 727201, I0lESSD=100cm, 7 7 >~ b
L ZTH T O M EFF 10x10em2Lh _F (TG-511F Rs0>8.5
cm, TRS-398 TldRs0> Tcm T20x20cm2Lh ) D ¥ — 2,
BN TOSrg B ETHIEEN S,

Ry, =1.029/,, —0.06 (cm),
(TG-51:2< 1, <10cm, TRS-398: /) <10cm) -+-(26)

50 =
2-5-2 HIRREZRE ERALLEELL, (L/p)L;

OCopf IZxT§ Bk & ZBR D RHIERELL X, AAPM
TG-51T(L'/p)y=1.1335, IAEA TRS-398T
=1.133THAH. XU L TiE, kX»o6E5N5.

AAPMTG-51:(L’/ p|* =1.275-0.00231-PDD(10),

(Rogers & Yang'?)

IAEA TRS-398:(L’/p)’ =

¢ +¢,(TPR}D)+.¢,(TPRE )" +¢,(TPR)’  (Andreo'®)
¢o = 13614, ¢, =—1.2963, ¢, =2.5302, ¢, =~1.6896

Fig. 11213, #UEHEHPDD (10). & TPRI A & FFAlT & L
72 (Lip)s D ew &R PDD(10).& (£ DBIM%
i, R AL F—FIE RN T, WAWVSRHETF AN
7 P LTRQIITTRT L 9 ICEBBERICH 5.

—75, TPRGE (L/p)an DBRIE, HTF2 R R IVITK
FLICEBPRONS. L Lads, TPRIEEEE
IZH 55 5T ¥ — L (filtrated photon beam) (25T L

T, Fig. 2L (28)I/RENB L I 12 (L/p)i & B
B B, 3HHLIHFHIT L 7-0Copi ~18MV-XH D
BRIR €' — 24 ®OPDD (10). &£ TPRIIZX$ 2 (L/p) i,
03%LHAT—HT 5.

BT TIE, AAPM TG-51 £1IAEA TRS-398 & & &
#E %R drer=0.6R50—0.1 (cm) 12 BT % (L'/p) 5 1L K3 T
Abhb,

(Z7p); (Ryp»d)=1.2534-0.1487(R,,)

0.2144

(R50 :cm)
72, EEOBESIIBIFE L/p)i kR T2 o0
5.

-+ w a+bx+cx® +dy
L'/ Ry d)j=——F"— " ...
( p)nir( 30 ) l+ex+ fx2 + gx3 + hy <3O)

(72721, 1=Rs0<20cm, 0.02<d/Rs0<1.2)
Z Z Tx=In(Rso), y=d/RsoTH O, BRI D KR
iz,

a=1.0752, b=-0.50867, ¢=0.088670, d=—0.08402
e=—0.42806, f=0.064627, g=0.003085, h=—0.12460

THhb. BFHIXTT S (L/p)k % Table 6127557 .

2-5-3 PTW 23333 (PTW30001) M E8F8Icxd
BDkaDEH
A. 10 MV-X#Dko
JARPFREEERIEIE DA ERY 2 55 [ L 72 10MV-XH D
Y'— 45— %1%, TPR}=0.738, PDD(10)=72.6% T
5. ZZT, PDD10)FF(18) 7 545 5 72 Pu=0.991
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114 1.14 .
113 113} Cubic fit to data calculated -
for clinical spectra
112} 112
1} 1.1 Tungsten target r, thick
(without fliter)
AR & 110}
2] L)
1.00 | 1.09 Thin tungsten target )
f=a+b x+c x%d x° (without fitter) ———%
a=13814 50 MV
1.08 1.08} !
g:;gg&a Tungsten target 7,/3 thick for 4-50 MV \ J
107 | d=-188986 ] 107} {(symbols: 0, 10, 20, 40, 60, 80 mm Pb fiftar)
r?=0.998 .
1.08 N N . " N . N 1.08 . N " " " N
045 050 0S5 060 065 070 075 080 085 050 055 060 065 070 075 080 085
TPR40.10
Fig. 2 Spencer-Attix water to air stopping power ratio (A=10 keV)as a function of TPR%. (a)Clinical photon ‘ b

beams, (b) Photon beams with various target and filter combinations. The thick solid line is the cubic fit
to data calculated for clinical beams shown in(a). The figure is adapted from IAEA TRS-398 (Ref. 2).

Table 6 Values of Spencer-Attix water to air stopping power ratio(A=10keV) as a function of Rso and depth. Values calcu-

lated by Eq. (30)[from Burns et al. {(Ref. 19)].
depth Rso (cm)
cm 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0 45 5.0 5.5 6.0 7.0 8.0 9.0 100
0.0 1.075 1.066 1.059 1.052 1.046 1.041 1.029 1.019 1.010 1.003 0.996 0.990 0.984 0.979 0.969 0.961 0.954 0.948
0.1 1.080 1.071 1.063 1.056 1.049 1.044 1.032 1.021 1.012 1.005 0.998 0.991 0.985 0.980 0.970 0.962 0.955 0.949
0.2 1.085 1.075 1.067 1.059 1.053 1.047 1.034 1.024 1.015 1.007 0.999 0.993 0.987 0.981 0.972 0.963 0.956 0.850
0.3 1.091 1.080 1.071 1.063 1.056 1.050 1.037 1.026 1.017 1.008 1.001 0.994 0.988 0.983 0.973 0.964 0.957 0.950
0.4 1.096 1.085 1.075 1.067 1.060 1.053 1.040 1.029 1.019 1.010 1.003 0.996 0.990 0.984 0.974 0.966 0.958 0.951
05 1.102 1.090 1.080 1.071 1.063 1.057 1.043 1.031 1.021 1.012 1.005 0.998 0.991 0.986 0.975 0.967 0.959 0.952
0.6 1.108 1.095 1.084 1.075 1.067 1.060 1.046 1.034 1.023 1.014 1.007 0.999 0.993 0.987 0.977 0.968 0.960 0.953
0.8 1.120 1.105 1.093 1.083 1.075 1.067 1.051 1.039 1.028 1.019 1.010 1.003 0.996 0.990 0.979 0.970 0.962 0.955
1.0 1.132 1.116 1.103 1.092 1.083 1.074 1.058 1.044 1.033 1.023 1.014 1.006 0.999 0.993 0.982 0.972 0.964 0.957
12 1.146 1.127 1.113 1.101 1.091 1.082 1.064 1.049 1.037 1.027 1.018 1.010 1.003 0.996 0.985 0.975 0.966 0.959
14 1.160 1.139 1.124 1.110 1.099 1.090 1.070 1.055 1.042 1.032 1.022 1.014 1.006 0.999 0.987 0.977 0.968 0.960
1.6 1.152 1.135 1.120 1.108 1.098 1.077 1.061 1.048 1.036 1.026 1.017 1.010 1.002 0.990 0.979 0.970 0.962
1.8 1.146 1.131 1.118 1.106 1.084 1.067 1.053 1.041 1.030 1.021 1.013 1.006 0.993 0.982 0.972 0.964
2.0 1159 1.141 1.127 1.115 1.091 1.073 1.058 1.046 1.035 1.025 1.017 1.009 0.996 0.984 0.975 0.966
25 1154 1.139 1.111 1.089 1.072 1.058 1.046 1.035 1.026 1.018 1.003 0.991 0.980 0.971
3.0 1.165 1.132 1.107 1.088 1.072 1.058 1.046 1.036 1.027 1.011 0.997 0.986 0.976
3.5 1.155 1.126 1.104 1.086 1.071 1.058 1.046 1.036 1.019 1.004 0.992 0.982
4.0 1.147 1.122 1.101 1.084 1.070 1.057 1.046 1.027 1.012 0.998 0.987
45 1.141 1.118 1.099 1.083 1.069 1.057 1.036 1.019 1.005 0.993
5.0 1162 1.136 1.115 1.097 1.081 1.068 1.045 1.027 1.012 0.999
5.5 1.156 1.132 1.112 1.094 1.080 1.055 1.035 1.019 1.005
6.0 1.150 1.127 1.109 1.092 1.065 1.044 1.026 1.012
6.5 1.145 1.124 1.106 1.076 1.053 1.034 1.018
7.0 1.140 1.120 1.088 1.063 1.042 1.025
8.0 1.152 1.113 1.083 1.060 1.040
9.0 1.142 1.106 1.079 1.056
10.0 1.132 1.100 1.074
11.0 1.161 1.123 1.093
12.0 1.149 1.115
13.0 1.138
14.0 1.164
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730 | B AT R

ERNT RS 72, 10 MV-XHETIEPDD(10). &
PDD (10) D X BhkofEDE VT, 0.1%LLFTH
%D TPDD(10).=PDD(10) & L 7-.

OCoyBR X F B B BELL & 4 IEAREL

(L'/p)2=1.1335(AAPM TG-51)

(L'/p)y=1.133 (IAEA TRS-398)

Py=0.992 (AAPM TG-51 | AAPM TG-21° 57851
Tw5)

Py=0.988 [IAEA TRS-398 : Pu=1-0.04rcyi (reyi: cm) ]

Pwai=1.001 [AAPM TG-51 : #.(20), BhikA Y —7
L]

Pwa=1.001 [IAEA TRS-398 : X, (20), (21), (22),
T ) N0 SmmEDKA ) — ]

Peei=0.993 (AAPM TG-51 & IAEA TRS-398 : Table 3)

10 MV-XH U239 % (R FELE & Al EAR R

(L'/p)yi=1.1073[AAPM TG-51 : 3%(27)]

(L'/p)i=1.1037[IAEA TRS-398 : 7%(28)]

Py=0.994 (AAPM TG-51 . AAPM TG-210 518571
Tw5),

Py=0.991 [IAEA TRS-398 : 7:(18)]

Puwai=1.001 [AAPM TG-51 : ;(20), FhkRY —F
7 L]

Pwai=1.002[IAEA TRS-398 : %X,(20), 7 Z 'J 10.5
mmIEDGAK A1) — 7]

Pei=0.995 (AAPM TG-51 £ IAEA TRS-398  Table 3)

PllEoiExzX(12) iI2fEAT 5 &, AAPM TG-51T
ko=0.981, IAEA TRS-398 Tk=0.981 & 72 5. “Coyiii & 10
MV-XHDEZERHIEAREL D LEATL0IZHN T E DS, koldlZ
EAE(LIp) s\ RIET B EDbh 5. 5B, kit
YCoYRIZXT§ B TH 5728, SSDd BV MISADE » b
T v TORIESM B W TE UEASHW S LS.

B. 16 MeV-TEFHl (Rs0=6.45cm, dw=3.77 cm) Dko
(L'/p)2=1.0316[AAPM TG-51 £ IAEA TRS-398 : &
(29)]
Pin=0.9752 (AAPM TG-51 £ TAEA TRS-398)
Pei=0.998 (AAPM TG-51 £ IAEA TRS-398 : Table 3)

CCopBRIZHT ¢ B BELIERELE & S IEAREE 2 (17) 124K
AT B EENEN, AAPM TG-51 Thig=K rsokeca=0.899,
IAEA TRS-398 Tko=0.902& 72 5.

3. WEIEEPDD(10).&TPRYTEHElis NItko®D
iEL)

RITDHED 2L B L, TPREL ) LPDD(10). % #it
EAHRE I B HTHS, WABNWBLENTF Y — L4 AN~ K
)V [filtrated (clinical) and non-filtrated (non-clinical)
photon beam [ {ZxF LT, 2l & FHE L 7ckoflins & < —
I H. LHPLLeds, BRIZHVWONE BT E— L4
(filtrated photon beam) (235 \>Tid, TPRY% MRS
ELTHEMEFE LU ckoflEld & < —5$ 52, #E#
5ISASERIR € — 4 % W CHelE L 72PDD (10) .« & TPR)
xS 9 BEHEkofl, 7% HAAPM TG-51 &£ IAEA
TRS-39812 X B kofEDEMF04% LI TH ), & Iz
IOMVLELTFCld & < —394 5.

4. EXRDT7OMINEDESYE

JARPZ'TI F )L (1986) & I DFHEx & 7 — 4 (12
I ODHETTH T LI2L T, AAPM TG-51 £ IAEA
TRS-398 L M A /- B Z EATE S, HEHOI
AN, KU IZEoTE 2z NS, #F(10)12
BV TEBEEZHN 2R (R ER) OE BEmald, I
v BSHREARIE E BN 5 XK TEH 2 5 b,

l/lnair = NxAcAchc] .............................. (3])

a0 AT B &

xS w Treel air air wall cel

DC =N AAK K MW, /e)[(Z'/p)‘" PP PP ]
Q

L. 72721, JARPTIZPwa=[f (L'/p)4 ]~ o B4R
W2Hb., TIT, KealdT/ N b BBEHEEAIERIZ B
VF % HPULBEABR S ZE SR T 72 WV &SR B HHIE T,
ImmiET IV I =7 L TKear=1.006, 275 7 74 FTit
Kee=1.0T&H %', RERIEIL, NATRERIEZ & A
TV ZIT UL R EBITMIZHT L TKn=1.0% &7
5. ZOMEDREFEX, MEXTREE10%~80% (22°C,
1 5E) TH01SB LN TH B, —F, NASNREHIE %
EATOIUTHE BT Mo 23 2 iRERHIE I, X
RE109% ~80% (22°C, 1 &UE) TldKw=0.9973+0.0005'?
THb. Flz, WHHRERTIE, (Wale)=33.97+0.05 (J/
C)EFEHT 5,

5. E-IREHDRIE

KFITBITHE—rifEIT, MAEEHELEHT 5
B e 130.6renZEL i Tll5E S L72PDD (10) & % W2 id
TPR(10) 2 53KkD 5. —F, BFHIZBVWTDE—2
BRI, 0.5reyZ2MLIETHEE S AL72PDD (deer) 72 5 3K 8D
5.

AAPM TG-51i%, /K7 7 > b A TOREIZEFE SNV

W8 W6
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KSR EE RIS E D K F I XN F —KF & L UBFIROIRBATE GEA) g 731
By, BABROEMSE, HEHNIET 2 )IVES~ 398 770 k 2L, FEARIZIZFERELZAEIC R > T
1.OmMmDBEKAR ) — T OERSVETH S, KT 7~ BHH5, NHFE— LDFERIEIIB W THRAE S, BRY
; 2i%, 30~40cmY A4 X T, 20x20cm?D~< A T —1H] — A “C“L;tPDD(lO).‘-tTPR,OL & BhkoDFEIT/NS VD
HEZEL, BEMEEAKERFEIERETE A E— T, EREOMEENE TIETPRY 2 MEHR T % HHMET
LTOREDERITEH 5. TAEA TRS-398T T, A, T, ThsoFHLwr o b anid, JARPY
Rso<4.0cmDEFH, § 72 o b FEATFAIE R EEFE 8l O b 2L (1986) IZHRTHF-TIE1~2%, B FHTIE
FIIBWTCORTITAF v 7 772 LD %80 2~4% F THEBETEH LGS NS,
TV ABDS, FRMICIEIATZ 7 FoafHEHERL T
V5 (Table 1, 2).  Dosimetry lEARIEIISE & FHELIC & 2 i HiOW T Y& £ 5
’ O TEEETH & IERRE THBHH5, T3 TIRELHEEIGE & %K
B9 5.
EBDD lt: P JAEA Technical Report Series No. 39813, AL FicHH 4 b

http://www.estro.be/estro/Frames/QA .html

i Lt’\%mj‘” B ”Dm"f{’j‘mm“&ﬁ’b‘f & B, SO KT MGROEEATI A ST, B
nTwa, §OEFIIT & N7ZAAPM TG-51 £ 1AEA TRS- ENFEIToWTIE, LUFIZAR$ (Table 7).

Table 7 Calculated values for ko for electron beams, for various chamber types calibrated in ®°Co gamma radiation, as a
function of beam quality Rso
(the data are derived using values for stopping-power ratios and perturbation factors, as given in Appendix 1)

lonization Beam quality Ay, (g/cm?)
chamber type® 10 14 20 25 30 35 40 45 50 55 60 70 80 100 130 160 200
Plane-parallel chambers
Attix RMI 449 0.953 0.943 0.932 0.925 0.919 0.913 0.908 0.904 0.900 0.896 0.893 0.886 0.881 0.871 0.859 0.849 0.837
Capintec PS-033 - - 0.921 0.920 0.919 0.918 0.917 0.916 0.915 0.913 0.912 0.908 0.905 0.898 0.887 0.877 0.866
Exradin P11 0.958 0.948 0.937 0.930 0.923 0.918 0.913 0.908 0.804 0.801 0.897 0.891 0.885 0.875 0.863 0.853 0.841
Holt (Memorial) 0.971 0.961 0.950 0.942 0.936 0.931 0.926 0.921 0.917 0.913 0.910 0.903 0.897 0.887 0.875 0.865 0.853
NACP/Calcam 0.952 0.942 0.931 0.924 0.918 0.912 0.908 0.903 0.899 0.895 0.892 0.886 0.880 0.870 0.858 0.848 0.836
Markus - - 0925 0.920 0.916 0.913 0.910 0.907 0.904 0.901 0.899 0.894 0.889 0.881 0.870 0.860 0.849
Roos 0.965 0.955 0.944 0.937 0.931 0.925 0.920 0.916 0.912 0.908 0.904 0.898 0.892 0.882 0.870 0.860 0.848
Cylindrical chambers
Capintec PRO6C (Farmer) - - - - - - 0916 0.914 0.912 0.911 0.909 0.906 0.904 0.899 0.891 0.884 0.874
Exradin A2 (Spokas) - - - - - - 0.914 0913 0.913 0.913 0.912 0.911 0.910 0.908 0.903 0.897 0.888
Exradin T2 (Spokas) - - - - - - 0.882 0.881 0.881 0.881 0.880 0.879 0.878 0.876 0.871 0.865 0.857
Exradin A12(Farmer) - - - - - - 0.921 0.919 0.918 0.916 0.914 0.911 0.909 0.903 0.896 0.888 0.878
NE 2571 (Guarded Farmer) - - - - - - 0.918 0.916 0.915 0.913 0.911 0.909 0.906 0.901 0.893 0.886 0.876
NE 2581 (Robust Farmer) - - - - - - 0.899 0.898 0.896 0.894 0.893 0.890 0.888 0.882 0.875 0.868 0.859
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Hlize DHAF- AT BB BTPRID 5 W IZPDD (10) 253 5 7K/ 28R ORI BEH. €13 Kosunen & Rogers (3CHiK18) (2

TPRISIZHI 2 Spencer-Attix DK~ 25 M- gLt (A=10keV). Q) EFRDHFE—24, (b)F —4 v b EFIEILT 4 L % OFf
% DB EDEDIFE— 4. KVFEHIE @ISR LR E — 4 TR L7 7 — 2 1234 5 =K EECTH 2. FILIAEA

T TRV ZEHESF 12§ A AAPM TG-51 £ TAEA TRS-3980 7 11 k 1 LoD ik,
ST TH VB 35HE 5412 B 9 2 AAPM TG-51 & TAEA TRS-398 71 k 1 )L oD b ik,
EZE MmO TV I =7 LBALGTERR & A B Farmer BB BER O Pt IEAREL. & L6 Ol iEMa & Nahum (3CRL10) DEHFEIC
FBTFE— LD I 3dna T D L € 120.6Rs0—

Fig.1
&5,
Fig.2
TRS-398 (LHk2) 12 & 5.
Table 1
Table 2
Table 3
oL TS DFBINT ¥ — L DB AT T dma & 0 ZEVEEERS,
0 1ecmDESITH L THHA I NS, ZDFKIIRogers (SCHEI) 12 L 5.
Table 4  TPRIIIX T 2K/ BER O F T F U F — IR IR S O (IAEA TRS-277 (SCHiE6) ) .
Table 5 TPRI(10x10cm?) 12313 % Spencer-Attix DI~ 225 D BLIE AL (A=10ke V) (SCHKI6D Andreols & ).
Table 6

Rso & R S 2349 % Spencer-Attix DK/ 22 G DI FELL (A=10ke V) . fEIEZ (30) X DEME LA CCHRI9ODBurns 512 & ).
%58 &
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