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Considerations on Methods of Constructing Isodose Curves from Minimum Experimental Data
Report I.  Standard Isodose Curves for Rectangular Fields in Cobalt Teletherapy

by

Yoshio Onai, Teizo Tomaru and Toraji Irifune

Department of Physics, Cancer Institute, Tokyo

Dose calculation methods described in the literature were re-investigated experimentally and the-
oretically to obtain the simple method of calculating isodose curves for rectangular fields.

The results were as follows.

1. When the field size is defined as the area bounded by the line in air at the edge of the beam
corresponding to 50 per cent of the central axis dose, the effect of penumbra on the central axis depth dose
can be ignored in the range 0.8—4.0 cm of geometrical penumbra at the surface.

The field size defined as above is also close to the area bounded by the line in tissue at the edge of the
beam corresponding to 50—60 per cent of the central axis dose at all depths.

2. The central axis depth doses converted from F!-™ (Pfalzner’s equation) using the depth doses
for SSD 50 cm as a standard agreed with experimental data within the errors of - 59, for any field and
depth, provided that the source to surface distance ranged from 35 cm to 100 crm.

Calculated values of F1-™ are given in Table 6.

3. The area reduction factors for Co-60 y-rays were obtained from the values of scatter dose cal-
culated by Clarkson’s method. Percentage depth doses calculated using these area reduction factors
were in good agreement with the data obtained from the equivalent area at conventional x-ray qualities
analysed by Jones and Day.

Analysing these data and Sterling’s method, it was found that the area reduction factor F, is given
by F. = 4 E/(1 4- E)?, where E is elongation ratio (Fig. 7.).

4. The square field isodose crossplots method used by Evans may be most simple and speedy to
calculate depth doses for points off the central axis without computer, especially for points in the penum-
bral region. However, when this method is applied to elongated. field the. errors may increase signifi-

catly in the regions outside the 15%, isodose curve. In this case, it may be useful to apply the corrections
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derived from the concept of equivalent area to the data of square field isodose crossplots as shown in Fig.

14.

5. The isodose points off central axis in the region of full irradiation by the Co-60 source can be

obtained by shifting the isodose point on the central axis using the curves indicated in Fig. 12, which is

applicable to any elongated field.

L i =
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Fig. 1. Coraparison of measured depth dose curves with the data given in

Brit. J. Radiol. Suppl. No. 10.
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I X0 CHITERS & th o REEE & ABRHEIC FED 1 .

Fuic IZEZ Y %E Baldwin ¢ Ionex (TEHE
FA6max 6m) ¥ X OHFIEIRDAREG R
(FEHEFE 4 mmg X 18mm) T4 % . phantom 340 X 40
X 60cmd 7 7 Y L phantom % Fusis .

Fig. 1 wHZR I — 14012 % % S S D50cm (5§
8 2 cmg,  HRIR—EZ b ATERHIEERE S DD35cn,
T 3813 % #M2EA04: 520 .86cm) 1313 2 EHE
FEORERF A suppl. No.10 data & HEF LT
ALz, JREHEF20 % 20emTik20emEL T 6 % R
suppl. No. 100 data ¥ h/NEWEERZRLTWS
2, Zofiitik 2 ZURO#EE T LT\ 3,
Lasb20x20em % B\ T 2 om EESLLETikyE
Hh i Hh#R O H & 1% suppl. No. 10 LFRA LFRILT
H%. ik Day 3 X U Farmer® 3 4,3MeVX
BT oWTHERE LTV 5 X 51 thimble chamber
& shallow type @ chamber 1. X B & L $ & 2
bha. L LEhboil#EEREtofiific
ERFRADC I RBIEY v 2 2, = 2T thimble
chamber #{fifi4%. chamber nkZ X o
oWt loBasc e,
Tonex & HFBUREHIZA BRI R FHe X % RIREE
HARHE R JOEERTE 2 ZUHOHETH
“D7z. 20 X 20em D JRGHEF T suppl. No. 100 data
EDORETOWTIETHRNEINZ 5 23, =
THWEHBEHOBECL B0 TEWEEL
5.

W, WEEIE 0.5mERDLELGHhTD L 2R
100 LT&#EH L, = hiz Cunningham® p
backscatter factor %3 LT 0.5eniEH % 100 &
THRBEESRCHA L. = oRcoENE
BARTZOH[ER X W IFREEIRERDTH
5.
FHEARILRZ L isodose plotter 1 4 nmg X
18mo BEEFEZ OV CTRIZE L7z, — o X %
BRI 100 0B LTED Yo Th £
2%ThHD. BlxiEs0% oL R T1348% 0
b52% OMFEN O MR E L, fEoTEHERT
NHEOBEIAREL L30T, KRR TR ER
RIS THE L. Bk ciEsn &
ZIXAIGE S BURB) A R A E 5 & A LiEEs
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RHRMFRRE (BN OAFE L NEN R 7 5
2%, BT o TR S h s TR B flic X
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ElEROSTL B,

suppl. No. 10Cix =& CllTE LTl &
D50% & H MM BHIF L LT52, Zho
TINERTHED . C oI kB BHIT - 260
FHIRGHET & 13— 0B X IR TR A E—F3
5. XZOREFT X 5G4 L LT
HYARE D ZE I 35\ ~C0.86cm( Toshiba RI- 140,
U 2 emg, S DD35en, R E D0 A S
10% % CoOHPE 1.4+ 0.2cm) = 3.86cm(Toshiba
RI- 107, % 1.5cm¢, SDDI14cn, 90%~10
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TO DRI E 473 % Hoi 3% & Table

— 43 —



1326

Table 1. The effect of perumbra on the central
axis depth dose. Ratios of depth dose
for the large geometrical penumbra
(3.86cm. at the surface)to that for the
small penumbra (0.86cm) are shown,

Depth Field (SSD 50 cm)
™| 10x10 | 15x15 [18.4x18.4
2 0.988 | 0.999 | 1.00

0.995 | 1.00, | 1.00
10 101 | 1.00, | 1.00,
15 101, | 1.01, | 1.00,
20 105, | 1.00, | 1.01,

1ERLEEE S RWTFhoERcswibt2%
DHOEZTHS . fE2oT o DERTHRE T &
iR TR oK E 2oy
EE LW TTEr. BT oz CisEgo%E
TN TZEG DR M2 BEL, Fidhos50
% ¥ TCOREBHFOMEE Lz, Fig.13ltR I —
1400 8 S D50em 1T F 17 A 2254 € o isodose
crossplot % rfuliiifiz 100& LTRL . £IEE
o\ = ORFER L ThUEin50% & TOIE
EIBHTF ORI —F T2 X 5 ek h o HERZHRD
fo.
IV. iR O EEORE

1. EHE CUrfE) B

FROBIER R IRIR T % Sef CIIRE L7 TRED R
KX HONES LVWHETHBH, —20D S
S DT\ THIGE LfEds I flid S DD iz
BT A HEATIE SR TWAPY. FoXieFtHE
% Table2 1Tk Lic. ch b0k X b5
Lol & LBl - i LC, Fhboitigko
BET O WTHE N 7o,

(1) F-factor 3E

Mayneord %5 L F Lamerton™ (2 & h3EFEXh
#= F-factor %135 % S S DCHIE Ui BF R E 2
RaEige Lo S S DOEHEE KA
DO HFANC LTINS HHETHS . Z0Ft
FET MOS0 X 5 LR o i x
EREL T TRBHIFTORENKE L
%, Johns'® ¢ 5 & D50cn®> data A fHE & Uiz
FHERE R % Johns 35 X OV 34 D SEIIME & & HlE

HAREZERSSE MR H2TE  $105

Table 2. Various formulae for calculating the
axial percentage depth dose.

F = P (f1'+dwn  Btd )z Mayneord and

P(f,) — \My-+d f;4+d,/ Lamerton---(1,
Fl-m@ = P(f) (fH d, f.‘l"'d_,)'”x’““"(Pﬁalzner)
TPE)T \Fd " ftd, v (2)
P(f) _TAR (d, Agzyq)

P() "TAR (4, Asye) ' (Johns) ---(3)
P(d, £, Aw) _ B(Ag/F)

Pd, Ty, Bgo /)~ B(Agy) =~ F (Burns)  -(4)

TAR (d, Ay) (f4d,2

P(d, f, Ady) = 100=—5 Eg.;o)d) (fij)
(Johns) -++(5)
K@) (f+dy\ 2-2m(d
P(d, f, Agp) = 100 K((dJ) (fid) e

X.ﬁ;dam {d)=m (d0)

(Pfalzner) -(B)
f source-surface distance
d depth
d, depth of peak ahsorbed dose
A field area
B backscatter factor
P axial percentage depth dose
TAR tissue-air ratio

Lr Table3 B X4 PR LI-X 5T, MR

BT 100cm® ¥ Gl 5 B TR THS. S S

DAE#EL T 5 S SD X hREL I b3 LA

KELTLAD, ZOBHBAS SD 100emc iz 1LC

3, 400cm? o fRHEFCEITI0B LT THS. &

haB=FAF—CREE» P e s

DTHEHELTHSSDEHT HHELIEVSSD

~PLE T A E e 1k F-factor B¢ L IERANCIL
Tathrs.

(2) Tissue air ratio 53 5k

Johns'® 1% tissue air ratio (T AR) 7x 54
E RIS 5 2 \ R — iR SRR e —
TE & A EERS OB FELESC L. 2o
TARIZS S DdEBIRCH 5 = & A EARANCEE
HEhTWBDTY, H%5S SDTHELLER

FEESENSRBITAREZTNTOS SDID

WCHWHRS . i o TAREY AWTER
D 5 S DICDWTDEHEE D E% Table 2 O
5EAWTEHETES. ((ELICRU962DT
A R ¥ X 0F backscatter factord EFETILZ 570 b
s\ Gupta BPWOERFIRATRETHS.)

Jobhns 1.8 S D40cmaAs H90cend iz o\WT 1%
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Table 3. Comparison of calculated and experimental values of axial depth dose. Ratios of
calculated value to experimental value taken from data of Johns, Physics of Ra-
diology, are shown. Calculated F and F'"m values are converted from data for
SSD 50cm by Johns.

Field size cm?
Sepis 20 50 100 200 400
cm
F Fi-m F Fi-m F Fi-m F Fi-m F Fl-m
S S D60cm
4 0.997 0.996 1. 00, 1. 00, 1. 00, 1. 00, 1. 00, 1. 00 1. 00, 1.00,
10 1.00 0.996 1. 00, 0.998 1. 00, 1. 00 1.01 1. 00 1. 014 1.01,
14 1. 00, 0.100 1. 00, 0.997 1.01 1. 00, 1.01, 1. 00, 1.02 1.01,
20 1. 00, 0.990 1. 00, 0.995 1.01, 1. 00, 1.01, 1. 00, 1. 02, 1. 01,
3 S D80cm
4 0.998 0.996 1.00, 1. 00 1. 00, 1. 00 1. 00, 1.00, 1. 00, 1.00,
10 1. 00, 0.994 1. 004 0.994 1. 00, 0.993 1. 01, 1. 00, 1. 02, 1.01,
14 1.00, | 0.989 | 1.01, | 0.995 | 1.01, | 0.998 | 1.0z, | 100, | 104, | 102
20 1.00 0.973 1.02, 0.984 1. 02, 0.993 1. 03, 1.01 1. 06, 1.04
S SD 100cm
4 0.998 0.995 1. 00, 1.00, 1. 00, 1.00 1. 00, 1. 00, 1. 00, 1. 00,
10 1. 00, 0.990 1. 00, 0.995 1.01, 1.00 1.02 1. 00, 1. 03, 1. 02,
14 1. 00, 0.984 1.01, 0.993 1. 02, 1. 00 1. 03, 1. 01, 1. 05, 1.03,
20 1.00 | 0.967 | 1.01, | 0.974 | 1.03, | 0.997 | 1.05, | 1.01, | 1.09, | 105,

Table 4. Comparison of calculated and measured values of axial depth dose. Ratios of calcula-
ted value to measured value are shown. F and "™ values are converted from data
for SSD 50cm by Johns. P and J values are calculated from equations (6) and (5)
respectively.

Field size

h
et 5% 5 10x10 15%15 2020

F |Fim| P J|F |F=| P | J|F |P=|p J |F [ps P J

SSD 35 cn
9 |0.99;]0.99,|1.00 [0.99,[0.98,70.98,]0.98, [0.98,]0.98, [ 0.98, | 0. 98, 0. 98,
10 1 0.995|1.00, | 1.01; | 1.00, | 0.98, [ 0.99, | 0.98, |0.98, | 0.98, | 0.99, | 0. 98, | 0. ¢,
15 | 0.99|1.01, | 1.02, | 1.02, [ 0.97, | 0.99, | 0.99, [ 1.00 | 0.97, | 0.99, | 0.98, | 0.99
20 10.98 [1.00,1.03,|1.03,|0.96, 0.98,]1.00 |1.01,0.97,|1.00, | 0.97, | 1. 00

SSD 50 cm

5 0.97, ] 0. 97, 0.97, ] 0. U8, 0.99, [0.99, 1.00, | 0. 99,

10 0.98, | 0.97, 0.98 |0.98 0.98, | 0. 98, 1.00 [1.00

15 0.98,|0.98 0.98, | 0. 98, 0.97, | 0. 98, 0.98, [ 0. 99,

20 1.01, | 1. 00 0.99, | 0.99, 0.98 |1.00, 0.98, | 1. 01,
DRETTARNE—FHKTBHZ EREFLT 5. 100 TARZ R WIFHEEE i LT+ 3 %L
Frxd S SDIemT>WTHENEE S S D80en ADRRET—FT 5 = L ®FEwd #= (Tabled p J
DT OPEREE /3 HEHEL L suppl No. ). cDXS3ETARFDOLDOELF W 5
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Table 5. Comparison of calculated and experimental values of axial depth dose. Ratios of va-
lue calculated from equation (6) to value taken from Johns, Physics of Radiology,

are shown.

Depth Field size cm?
Cil 20 50 100 200 400
SSD &0 cm
4 1.00, 0.99, 0.99, 0.99, 1.00,
10 1.00, 1.00 0. 99, 0.99 0. 98,
14 1.01 1. 00, 0. 99, 0.98, 0. 97,
20 1. 02° 1. 02, 1. 00, 0. 97, 0. 94
SSD 60 cm
] 1.00, 0.99, 0.99, 0.99, 1.00,
10 1. 00, 0. 99, 0. 99, 0. 99, 0. 99,
14 1.00, 1. 00, 1.00 0.99, 0. 98,
20 1.01, 1.01, 1,00, 0.97, 0. 95,
SSD 80 cm
4 1.00, 0. 99, 0. 99, 1.00 1. 00,
10 0.99, 0.99, 0.99, 0.99, 1. 00,
14 1.00 1.00 0. 99, 0. 99, 0. 99,
20 1.00 1.00, 0.99, 0.98, 0.97,
SSD 100 cm
4 1. 00, 0. 99, 0. 99, 1. 00, 1. 00,
10 0.99, 0.99, 0.99, 0.99, 1.00,
14 0.99, 0.99, 0. 99, 0.99, 1.00,
20 0.99, 0. 99, 1.00 0.98, 0.99,
BEIEER I v, RS RoH ik nhEL Fx DB IS S S D50endERE TR 61

T5.
Pfalzner!®1% 13 TA RM
T A R(d,Ad) =K(d)A™®
TELERBIEXREL, RPEFEECLIDT
KEmopEEZHEE L. chixfuvws EFESEE
4333 Table2 6 R THEHXhB. fE2TT2
DS SDEOWTOEREESROIIITK2 L

b, Frm 2L CHOE, BRI T
EESEZRDLNLS.

3 6 2 HFIHE LicfE & Johns o SEHIME & % Lz
T35k Tables 2R Lick 5ic, SSDAKkE
80cmis X O° 100em Tii3 T D BHECoWT 2
GLRT—ET B8, S S DA\ 50emTIH20
cmiZEE TR EF20cm? T 3 %, 400em® T 6%
OHEFRLTWAS., ZHIETARMSS SDIC X
OTALEETAZ LRI BD0B BT,

X BEAEMEE X—F+THL, XS SD3Gen T
LAk T A4S BEDOHETCH>T: (Table4 d P
).
FERRRNCIZ+ 5 B OBETHINDTHAH 5 h
Bk 61 X BEHFHER T ETH B . 2T
A 21X S SD50cnw e LTfid S SDi
BETHESSDALh I Y AEVWHEL I
BEbE5 B TORBRECHETESLTHSS.
Table 6 |2 § S D50cm# EEHE L LIcF'™™ ff a8
Liz. S SD50cndEEFIEE 43 L LT Johns
data % fg\~C F'™® <CEhE4 5 L Johns o data
AR Lz 5w, K6k AHEMEEELT
WAHZ EMBHS SD 100cnn/NEHEFT3 %, K
BHEFT 6 BREOHELNFLI S, Table 3 &
Tota o FI= e s i i Lic,

4%, Pfalzner | suppl. No. 100 TAR2BK,
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Table 6. F'"m@=P(f)/P (f,=50). Calculated from m values of Table I, Radiology 79, 439, 1962.

SSD f, cm
Depth i
d 10|15 | 20| 2 | 30| 3 | 4 | 50 | 60 | 30 | 90 | 100
¢ 100 x F"m@ (£, =50cm)
0.5 (100 100 100 (100 (100 (100 100 | 100] 100 | 100 | 100 | 100 | 100
1 | 93.095.8|97.2|98.1|98.8|99.2|99.5| 100  100.,| 100.,| 100.,| 100..| 101
2 | 81.6|88.4|92.2|94.7|96.4 | 97.7 | 98.6| 100  100.,| 101.,| 102.,| 102.,1 102,
3 | 72.5|82.1|87.8|91.5|94.396.2|97.8| 100| 101.,| 102,| 103.,| 104,| 104.,
4 | 65.3|76.8|84.0|88.8|92.3|94.9|97.0| 100 | 102,| 103.,| 104, 105.,| 106.,
5 |[59.4(72.2(80.5|86.3|90.5|93.7|9.2| 100 102.,| 104.,| 106.,| 107.,] 108,
6 | 54.6(68.3(77.4 83.9|88.8|92.5|95.5| 100| 103.,| 105.,| 107..| 108.,| 110
7 | 50.5 | 64.8 | 74.7 | 81.8 | 87.2 | 91.5 | 94.9 | 100 | 103.,| 106.,| 108.,| 110.,| 1ilL.
8 |47.1(61.8 |72.2 | 79.9|85.8|90.5|94.3| 100 | 10d,| 107.,| 109.,| 11L.,| 113,
9 |44.2(89.170.078.2|84.589.6|93.7| 100 | 104.,| 108.| 110.,| 113..| 114.,
10 | 41.756.8 | 68.0 | 76.5 | 83.3 | 88.7 | 93.1 | 100 | 105 | 108.,| 11l.,| 114.,| 116,
11 [ 39.5 | 54.6 | 66.1 | 75.0 | 82.1 [ 87.9 [ 92.6 | 100 | 105..] 109, 113 | 115.,] 17,
12 | 37.6 | 52.7 | 64.5 | 73.7 | 81.1 | 87.1 | 92.1 | 100 | 105.,| 110.,| 114 | 116, 1i9.,
13 | 35.9 | 51.0 |62.9 [72.4 | 80.1 | 86.4 | 91.7 | 100 | 106.,| 110,| 115 | 118, 190,
14 |34.5(49.5|61.5|71.2 | 79.1 | 85.7 | 91.2 | 100 | 106.,| 11L,| 115.,] 119..1 122,
15 | 33.1|48.0 | 60.2 |70.1|78.2 [85.1|90.8 | 100 | 107.,| 112.,| 116.,| 120..| 123.
16 | 31.9 | 46.7 | 59.0 | 69.0 | 77.4 | 84.4 | 90.2 | 100 | 107.,| 113.,| 117.,| 121.,| 124,
17 | 30.8 | 45.5 |57.8 | 68.1 | 76.6 | 83.9 | 90.0 | 100 | 107.,| 113.,| 118.,| 122.| 1%6.,
18 | 29.8|44.4 | 56.8 | 67.2 | 75.9 | 83.3 [89.7 | 100 | 108 | 114,| 119.,| 123, 127,
19 | 29.0 [43.5 | 55.8 | 66.3 | 75.2 | 82.8 | 89.8 | 100 | 108.,| 114.,| 120.,| 124.,| 128,
20 128.2|42.6 | 55.0 | 65.6 | 74.6 | 82.3 | 89.0 | 100 | 108.,| 115.,] 121.,| 12., 129.,

muEZRDTWHDT, Gupta EPHUERL T\ 5
X 51z backscatter factor I8z X 53HET
FELTWS., ZoMEk4 x 4, 10x10, 15X
15, B XU20x20ecmTEh£H 0.5, 1.0, 1.5
BIO 1.6%BETHBMIE 2 » Tt Plalzner »
fEZER L.

2. SEWIRATE

(1) equivalent field ¥

FISORIES TR SHER & SR IR AT EF C iR Ui
HTHIRMBEEIRIIRS . ERRHET OGN
BERIMBEHET L v bh 5 scatter fun-
«ctionjz 1 h Clarkson'® o Fikic r>TBHE T
5. LirLZofEyEER VS Z LRERE,
S SDE IOCEFDWTEHET 5 BERH S D
TESTH % . Jones'” 35 I U Day'® 13 4EHHEL
oW TOESRESEE2FIET 5 equivalent
ffield PEARELLTWS. ZHIZEBRETY %

i & HOELAR Bt o0 Sl 7 T IR B o THRE T2
JEET, Jones (TIETUIRAEF & 2 L (7 I
B omEi o b (area reduction factor) ¢ 3§
b L, Day 32z oFIMRHEFOERR (equivalent
diaraeter) %\ TW% . MH L b 200K VIRE
O XH  (Jones, HVL 1,5mmCu; Day, 1,8mm
Cu) woOWTHELTWS. WEOMEMITFH
AE—BLTED, Lnd %Co x&mTINT
DB WTELMCHERTES L S h Tw
HY,

B AR T ORELR R T 5 ki ®Co iz
T Johnsed S S D60cmed data % Fz 1T Clarkson
DFEEC X b area reduction factor & FE L7-,
%%, 2, 5, 10, 15% X U20emZERIc 2T
scatter function 3R, = hdsBfE 40 elonga-
tion ratio(F32/H52) % b ofl« DEE O EH T
DT Clarkson o Jfkic & b equivalent radius
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Fig. 2. Area reduction factor for *°Co.
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Fig. 5. Ratios of equivalent area for HVL 1.8
mmCu-X-ray by Day to equivalent area for
%Co by authors.
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Fig. 6 Variation of percentage reduction of axial depth dose with reduction

of field size at various depths.
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Fig. 7. Comparison of area reduction factors
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Fig. 8 Diagram showing symbols used in dosage
calculation

——y SOUrce
T

l \%ﬁ diaphragm

N surface

\

— T _“"--HH\
~% p

| H
o3d kSd k=

-l

B e DB RGBS .

Worthley #2033 HVL ImmCu~ 2 ypCu FJ
D XFpIC o T Clarkson 25k X b ALl
DOIEAREAFE L, BERo MMl H
LBl RBLTWS. Rk “Co v iz oW
Tohei L.

1. BElRE o 51

SSDf, B#x dorhifih ko 50 O EELf &
% oSa, FhEEUBES THLENL b x 72 DiEh
7o QO BHELERE A «Sa 5. QR & hlihns
bEMEANRH oM E CoEM re T 5
k=x/r T&P L (Fig.3), M+ 0MEHET B L O

Fig. 9. Variation of S(k) with k for rectangular fields.
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size of the field at the same depth. S(k) is the ratio of the scatter at the point considered
to the scatter at a point on the central axis at the same depth.
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Fig. 10 Variation of S(k) with k for square fields.
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Fig. 12 Diagrams for constructing the isodose

curve inside the field.
A, isodose point off central axis(k=0.5 and 0.75)

is obtained by shifting the isodose point on the
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Fig. 13 Square field isodose crossplots in air.
Toshiba RI-140, source-chamber distance
50cm.
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Fig. 14 Square field isodose crossplots for const-
ructing the isodose curves, illustrating the
correction method for elongated field.
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Fig. 15 Transverse data of primary dose (meas-
ured depth dose)-(calculated scatter dose)
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Fig. 16 Transverse data of scatter dose
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Fig. 17 Calculated isodose curve (point) is com-
pared to measured curve (solid line) for
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Fig. 18 Calculated isodose curve (point) is com-
pared to measured curve (solid line) for
leng axis of a 5 X15 cm rectangular field

at SS5D 50cm.
0 il
_[00’_' III o calculated
| i mensured
i 90 __—_'él"-—-
]
80 —————
5 ':
L70————
|
L |
s0—————
g |
k |
10F30— iml
5 i
g0 1
L |
o |
L | ]
: b
| 1 ]
|5k ! ‘// J
Fo————1 |
X i |
| 1 ",
g I ]
- | : ]'f
|
20 1 1 L I M L ‘u 1 L |
0 5
Distance  from central axis cm

FMEFITHD DT, FIEROETFEHEB X 55
BECTHRASERELHET A’ THS.
VL #&

SE RS 0 SRR BRI & (R0 % Hik o
THRI L, RCB~5 R0 ERED bEB O 4
R it s + 5 S LA OEECIERT
5 hERE.

1. #FRTEBCOWTESPRELTIEL
THRLEIDS0% 3 To B2 BHTFOREE TS, =
OBEBHFOMEF e oWTlls . F53h
XD O W TR EFOREY EFTE S, X
Gl E Y &2 T3 BT OMORRITER\FTT
FLEIDE0%, FvE Z A TS THS.

2. FREIAS S DI oW TOEREmE
S S D50cmo B E SN b Fi-= (Table1) % H
WTflin S SDICETE % .

3. EWMREHEzoWTIL equivalent area &
X WIEHE (REAE) BT data psbif
B35 . izt area reduction factor & LT

.

1337

Fr=4E/(1 +E)2, (E=elongation ratio) % fii\ },
I,

4. L0 EL Evans o PIiEEY
5. DTk 3 #io IEHIERETEF T2\
TEHEREMBLYNS . Cods, BT OMmihE
FCDWTHlD, % & DBfREHED TH < .

5. Evans o Yk SEH BT O K iR
HHS A & 213 equivalent area OWEAE I L
THiFE Uiz Fig. 14 HciilE+ 5.

6. AREMZOWTLIESRES L O EKcBIf
<, B SRR R A Fig. 12% i\ T L
DERE S BEIZ 5.

A O —WIRE S [E B AREE RS IS
(1963. 1) % &k v #22MA H REF BB ELEBS
(1963. 4) R\ THRHEL K.

X B

1) Depth dose tables for use in radiotherapy
Brit. J. Radiol. Suppl. No. 10, 1961.

2) Day, M.]. and Farmer, F.T.: The 4 MeV
linear accelerator at Newcastle Upon Tyne,
Brit, J. Radiol. 31, 669—682, 1958,

3) Cunningham, J.R., Johns, H.E., and Gupta,
53.K.: An examination of the definition and
magnitude of backscatter factor for cobalt
60 gamma rays, Brit. J. Radiol. 38, 637—-
638, 1965,

4) Greene, D.: Observation on the effect of
chamber size on measurements at the edge
of an X-ray beam, Brit. J. Radiol. 35, 855
—860, 1962.

§) Stanton,L.: Determination of isodose curves
for supervoltage and cobalt 60 teletherapy
machines with Xray film, Radiology 78,
445—460, 1962,

6) Clinical Dosimetry, ICRU Report 10d (1962)
NBS Handbook 87, 1963,

7) Mayneord, W.V. and Lamerton, L.F.: A
survey of depth dose data, Brit. J. Radiol.
14, 255, 1941,

&) Johns, H.E., Bruce, W.R., and Reid, W.B.:
The dependence of depth dese on focal skin
distance, Brit. J. Radiol. 31, 254—260, 1958.

9) Burns, J. E.: Conversion of depth doses
from one F.S.D. to another, Brit. J. Radiol.
31, 643, 1958,

10) Pfalzner, P. M.: The wvariation of axial
depth dose with focal distance, with field
area and with depth, Brit. J. Radiol. 34,



1338

236—240, 1961.

11) Johns, H.JE.: The Physics of Radiology.
C.C. Thomas, Springfield, 1961,

12) Johns, H.E., Morrison, M.T., and Whitmore,
G.F.: Dosage calculations for rotation
therapy with special reference to cobalt 60,
Amer. J. Roentgenol. 75, 1105—1116, 1956.

13) Gupta, 5.K. and Cunningham, J.R.: Mea-
surement of ratios and scatter
functions for large field sizes, for cobalt 60
gamma radiation, Brit. J. Radiol. 39, 7—11,
1966.

14) Pfalzner, P.M.: General formula for axial
depth dose derived from an empirical power
law for tumor-air ratios, Radiology 75, 438
—445, 1960,

15) Pfalzner, P.M.: New parameters of the power
law for tumor air ratios for cobalt 60 radia-
tion, Radiology 79, 439—440, 1962,

16) Clarkson, J.R.: A note on depth doses in
fields of irregular shape, Brit. J. Radiol. 14,
265—268, 1941,

17) Jones, D.E.A.: A note on backscatter and
depth doses for elongated rectangular X ray
fields, Brit. J. Radiol. 22, 342—345,1949.

18) Day, M.J.: A note on the calculation of
dose in X ray field, Brit. J. Radiol. 23, 368
—369, 1950,

19) Kemp, L.A.W. and Burns, J.E.: Physical
measurements on the London Hospital Picker
C 3000 cobalt unit, Acta Radiol. 49, 471—
484, 1958,

20) Sterling, T.D., Perry, H., and Katz, L.:
Automation of radiation treatment planning
IV. Derivation of a mathematical expression
for the per cent depth dose surface of cobalt
60 beams and visualisation of multiple field

tissue-air

HAEFHERESMERE W2TE 105

dose distributions, Brit. J. Radiol. 37, 544—
550, 1964,

21) Bewley, D.K.: An integrating machine for
estimating the dosage rate of scattered X
rays, Brit. J. Radiol. 24, 213—214, 1951.

22) Wheatley, B.M.: An instrument for dosage
estimation with field of any size and shape,
Brit. J. Radiol. 24, 388—391, 1951,

23) Meredith, W.]J. and Neary, G.J.: The pro-

duction of isodose curves and the calculation

of energy absorption from standard depth

dose data, part I, II, Brit. J. Radiol. 17, 75

—82, 1944 ; 126—130, 1944,

Lamerton, L.F. and Winsborough, M.: An

approach to the problem of scattering of

high voltage radiation in non homogeneous

and limited media, Brit. J. Radiol. 23, 236

—244, 1950,

Tranter, F.W.: A method of calculating

isodose curves from central axis depth dose

data, Brit. J. Radiol. 29, 92—94, 1956,

26) Worthley, B.W. and Wheatley, B. M.: A
generalised method of rapid dosage estima-
tion with particular reference to 200 KWV
therapy, Brit. J. Radiol. 25, 491—5(01, 1952,

27) Evans, E.A.: A method for construction of
isodose charts from minimum experimental
data, Amer. J. Roentgenol. 81, 24—29, 1959,

28) Orchard, P.G.: Decrement lines: A new
presentation of data in cobalt 60 beam
dosimetry, Brit. J. Radiol, 37, 756—T763,
1964.

29) Orr, J.S., Laurie, J., and Wakerley, S.: A
study of 4 MeV transvers data and associated
methods of constructing isodose curves, Phys.
Med. Biol. 9, 505—-515, 1964,

24

s

25)

— 56 —



