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The isodose shift method is the most convenient for drawing an entire isodose chart for the thorax inhomo-
geneities as well as for the actual contour shape, especially by hand. In the below, we set that: fis the SSD; D(d)
is the dose at depth x==d, the origin being taken on the nominal surface; {{ is the thickness of the first placed
lung; pis the relative density of the lung; m is the distance between the front surface of the lung and the point at
x=d; and ®@(y) and ¥y(y) are functions concerning the scatter correction factor (SCF) at depth y within the first
lung and within the second soft tissue beyond the lung respectively, then we have the following two basic for-
mulae, which have already been reported, representing the shift-distance, n, for the point at x=d:

(i) When a corrected isodose value is within the lung, we have

n=m S$\(d)-+F(d) log,0®1(m+n), (1)
where ’
’ -0 )
$1(d)= J+d dD(d)/dx
1-0-p) (1- — o)
f+d —dD(d)/dx
and
F(d)=2.303(1+5,(d)) D) .
—dD(d)/dx
(ii) When a corrected isodose value is within the soft tissue beyond the lung, we have
n=l} Sy(d)+G(d) logio Pao(m+n—L'), (2)

where
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o 2 D(d)
Sa(d)=(1-p) (l_ f+d —dD(d)/dx )
and
D(d)
G(d)=2.308 — 5 0o

In our previous reports, we solved Egs. (1) and (2) by use of simplified functional formulae of @, and ¥,.
This time, we have constructed more complicated functional ones for thorax phantoms, including ones with
two slabs of lung separated, and have shown how to obtain the values of n using Egs. (1) and (2) by successive
approximation. In the case in which the real incident surface does not coincide with the nominal one, before
making the inhomogeneity correction we have performed the body shape correction by the isodose shifi: method

using the shift-factor, $(d),
D(d)

=1~ —73 —dD(d)/dx

(3)

The result has been obtained for 5x5cm?2, 10x10cm?, and 15X15cm? cobalt-60 fields on the nominal

surface (SSD 65 cm) that the accuracy of the percentage depth dose curves corrected by the above procedures

for the four thorax phantoms, whose inhomogenities have lateral dimensions larger than the beam size, is

generally +2% or less, the 100% being the peak absorbed dose at the reference depth (SSD 65 cm) in water.

1. & =7

EE OISR T CER USRI RIEE S5 E
R ENE | 13 ICRU Report 24 i3 [isodose shift
method | 1278 > T\ 3Y, 22T, ZORILTIR
[isodose shift method | % [ ERENIY: | 123
YT BZieTh. XoACBELEASZELCh
T3 - Lt 5.

it 7 7 v b ANOBELS LT 5 O, K
THOATEESREEYHIET 5 HE1 D 5.
= O, AR Ze b i e (tissue-air ratio
method)? - B-FE): (isodose shift method)
D0 T OV SRR/ 2 AR R I (power law
tissue-air ratio method)?®~" i %, [EEHES
EMBOMEYRCFERCIVTIHAL, &
MEBEESE L EFITHS . SHEBIEEY
HHF 5o, 18x ORSSEAH L TERY
i Bhic BEIREEZ AV 5 HEED? ROBELH
1EFR%L (scatter correction factor, SCF)? m A
T EEB R HR 2 VB HEYY Laib
5.

Fx OFEOHEEY, 2% h [Co-60v $Ngif
A 2 SRR OMIE] wisvwTik
() BEOEM X v s Mg > v b 2%
Hllic, () W7 > v &R O BELMIER

¥ SCF %, Wiz 7 v b » ABHEMG 0> B
CULHITER) OB IRUHDLEE -7 SSD 2k
FTHBHE O K EXCFEIRTTIDELT
WhHote, (i) FREBBHIEFEOR Y
TR « DR T BT 5 W O BELFRIE RS
SCF ##f L.

—7Jj, Co-60y iRHgfiESFHIZEE ¥ 5 SEIOHL
Tk (i) BAEASHE & FEAMEEA—FK L
WAL, e O LRG3 SR
BRBREOY 0 BE R0 LoREVT, Hbh
LhzhbOFR—FK e 3 35 REMELET.
(i) BEo L7 b7 2 olEek X b 55 B
7y v awbBETS. (i) Bz v b A
HOBELREFRE SCF ZRiBEESE DLl b3
B5EE o7z SSD R 2BHFOKREXRLE
AREBERTRD T, Gv) BIBYL S hiciikdl e
IEfRE SCF g FiRa B BhRE R oMY
B R RE YR V5.
LHEIOEBRRER I, BED 5\ L 2 BoliE
BEDERBS 7 » v F 2R T 5 BERIEE,
HAREA A - T HREMEL LEDT, —
2% LA O BEBEC S I D 2L
his.
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2. EBREBRUHH

A U % BOAHRIRSHEEE & R mlEhR R
65cm L EEL =50 | REHEE (RTGS-2) T
»5. W7 7 v+ A OFEBEONEKILE
hZh&RBHER (E1.00) BRO'= 1 278 (M
0.232) i, o2 7O KE L TFY
M A © I LT LR W - q
Lo Y — il LTEETH Y, H
DHVABHETFOKX & Jic LRSI IECHEE
¥HETE. W7 > v b 2 ORI ERIEI
Tonex WHER (0.6cc) # U 7.

3. ERRUZERER

3.1. BRELMIEMEL SCF Ik

TEE7 7 v + AROBELIERE SCF i3,
= Al EOEEDO Hitk W, BEORD
FIEA 6 U 7= BRI 5 1 o RIEE o
HEEBEHZIhTW3?, i, 5 2 bhi- REE
77 Vb AN O EEOS TR 5 BELAERE
SCF i % Rab 5 Dicik : (1) $HRE & B BRI
Bt (SCD) #—Eic L, TAR {H% i T EH<
%5k (TAR 3£) ;KO () B &7 v b
A ASHHEEMERE (SSD) 2 —TEi L, BEBEES
RiEx AR 5 Hik (FHaER) LnE
2 bhd MEER). #£EHRT7> v ol O
HELBIELRE SCF oz = ToEA 1L TAR
2R, ZOBEOBIELMIERE SCF i2yk
THEz b5, o

SCF= '“T;{;;?R(%ii'%lﬁj . m

2T AR BEHIE T OBHE ; 4 1R
B7 7 v b A AT & BB ; ¢ 2z h
DIKEME (water equivalent thickness)? ; TAR
dy, ) oiwno ZAEE 77 v aNOBEXd
$WC HWEShi TAR i ; Bt TAR (d', 4)
K77 v AOEE d 1wkl 5 TAR T
H5.

WD 2 RPN 31T 5 EL G IE LR %L SCF
FERMTBHEE, BB C— 2l ESE X D
65cm (=SCD) Hehi-frificEE ¥, XD
T 5 BB Aizit 5x5em? kb 15x15cm?
¥ COFMERHE 2 M\ 7.
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(A) BiEERE % 7 IR © BolMiE 63
SCF

£ & Ocm~12cm o> ZFERTEERGGE M LT,
ThEh, BRHETEEE RERE IR
ETHRB L, FiBEL 2 fo iR 0% s
B0 5 BELATIESRE SCF % (DR X hHHL
fz. Fig. 1 (a) R &3 SCD 65cm =513 3 @
BB A=5x5cm?, 10 x 10em? JE ¢ 15x 15cm? =
HUTEEX Oem, 2cm Kt 10em OfijEESY Fh
B L 7o ORI 310 5 EM X ool
GLAIESREL SCF »FEb3. oMb, %o
FHALAW BT D () FEOY L bR R
FHH A LT, HERkEkoE 22T
NT, Thici < MR 04 I 17 5 BELH
IEfRH SCF fH i3 —#t wh&x<en. (i) 8
Db 2 bR ICRIBERCRHE At LT, Bl
WA TOR 2 BT ol TIGELARIE ¥ SCF
DEZ—C /N E L Ins . (i) S HiBEE Ak
&Ry, NN OB T T O MEL A IEFRE SCF
ik, BT AoE\ e L ABEYHM ST S, &
ho DB, #F), ©— stk
BHBH—ERED 1Ry ST 5 BEETFREOH
B (LGRS o KB FRT5) wigd
5.

(B) RiBER O Mi% 8 % fo kAP O BELA E
¥ SCF

2cm JERiTEE L Sem~~20cm ELfiAEE, %08 6em
JERTBE L 10cm JEfif#K D £ B A b JT
L, ThZh, HHaTeEE EwEEREO KSR
PHIETHRBIT L, FiBERO MR Bz foik
A DH R BT 5 BEIEFRS SCF % (1)
kb B L. Fig. 1 (b) o B SCD
65cm 123513 B BHE A=5%5cm?, 10x 10cm?
EOr 15x 15em? o3 LT, 2em JEjEE L Scm B
fiifEfk, Koo' 6em JER[EE & 10cm [EffifERR &
T HEE L BoEBARC BT sIE X
THELRIESREL SCF #Fb¥. oMtk b,
ROYN GRS + () EBOH 2 bhvi REE
AR K7 7 v b 2 LTI, = olk@fkA
TOWRIHTIZonT, BFHLMIERE SCF 12
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— g 5. (i) LasUicaih, = O
HOBEE 0cm i k17 % BELAIERE SCF fir [
BRGNS VRRCIL, C OB TOBEE A H L
T HELAIEFRE SCF 13 1 2R 5o s,
= ORE, HELAIERE SCF (1IBHEF 4 O
X BMEYHEZT S, chboBigdh, R
ik, - adupiil Bic s T, (EEE oMiE kA
2 b OBELETHE ORI CHBTE 5.
Tl Sh AL IEREL SCF fifix b 2w, &%
MNEHFEHT LY, EEE2 @Ak 5 EEAIE
¥ SCF %, FhFhofik coEx ¢t
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2
&
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(a)
100 —-
—— — : A
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E"” LY CIBALT-60
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7 &5 el0x0 B10x100¢ ]
slsxl50f OB5xlof ]
P S O O | ot J e
0 5 10 15 20
DISTANCE BEYORD LUNG (CH)
(b)

Fig. 1. Graphs showing the scatter correction factor
(SCIF) within thorax phantoms for cobalt-60 radi-
ation. Relative density of the lung is 0.232. The
dots are measured for 5x5 cm?, 1010 cm?, and
15% 15 cm?® fields at a source-to-chamber distance
(SCD) of 65 ¢m, and the solid lines are obtained
using Egs. (3) and (4) in which 5x5cm?, 10
10 ecm?, and 15 % 15 cm? are the fields measured at
SSD 65 em. Diagram(a) shows the SCF in the lung
tissue beyond the 0 cm, 2 cm, and 10 cm thick
soft tissues. Diagram (b) shows the SCF in the
soft tissue beyond the 2 cm thick soft tissue and
S5cm thick lung, and. beyond the 6 cm thick soft
tissue and 10 em thick lung.
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BT 5B TEL L. MHESLPIC R 1T 5 5EL
fIEFREL SCF oBIBRC A s BEL, —ichg
HE A RO REEIE OB I 5 T B Rilid ik
z T BRER PN s 1 B BGHLARIE £R B SCF o Bk
RICADERIL, —OIBETET 4, i8R B ovhi
HEBEOBIKIC s » T\ 5. ATEEA 2 75k
P 3\ TRPNE W LA EFR# SCF iz,
BHONH 7 7 v+ A TREET LSS SO
TRALEE 2 6 0 B HHELET OBFEL M IESRSL SCF
wh 2 58 (BELMIERE SCF % 5 EE)
ML oo Tisl, Fo T, MERED EEkA
CRWTHE L I-HBEMIEMRS SCF BEncEr

(Bak> DRA® a RE 2R T2 40 @
FREGT 0.5 £0.45~MB1E 5 72721, T o HBa
QR BT 5 do AT bicwn, ) %
Mz, =ORER, BT 5BGRRC Xy #HTEES
N5 & — ARG R R SRt € — A
BRI HR AR ) — BT afic L, L,
ZZIZEWT, Tl <5 #iEl i ERE SCF
ORFE T A B EHE Y, WiB7y v AR
D & — 2 HULER R B R 310 5 IR EF 4 Tl
e, SSD 65cm i3s3 % A 4o & FTH
b, KEFE LTI b OB S e BEL M IE R
# SCF 13, SSD & —34E i LT 17 5 Bl sk
(MrEzR) OB > T 5.

Pl Eo#fE i X v ohiz BELaiERE SCF
DOBRIEE & wieind . EL, DTk
T : (i) 4o 13 SSD 65cm il 5 EFHMRE
Tomi (em®) Ths. (i) 0.2321% = DER
THWizr 7o lkETHS, (i) g7 -
AR TS AT BELTE, 72 v
2 AT X D BT, B oK A 5 1 R
(& & fem), Zhic i < Mgk 2 56 1 M
(E& lfem), Zhic it < Bk 5 2 Bdas
(Ex fem), Ziic fie < Mk % & 2 sk
(E & fem), FBOVFhicH < Wik 2 3 ki
M (RS fem) L -hZhHRTHZE10T5.

(A) 3 1 A coMELHIERE SCF B
4

1WA o B E ¢ (em) slT B HFLE
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iE SCF B ¥, () 13,
v, (=1 2
'6‘35233’3“’.
(B) £ 1 Mfiff%PI T oBEL A IEFREL SCF Bg
#
1 TIERA DS ¢ (cm) k1) HHELMHIE
FR¥ SCF DBI%L 2, (O 13,
@, ()y=a+b exp (—at) (3
THEPLINB??, ZoT,
a=0.925—0.011340°-4%
5=0.987—a
a=0.00803—0.0250+40.00139()2+{
0.0266+0.0818/—0.00374 (£)?}/log,, 4o,
(B) 4 2 HkfkP CORELAIEMR S SCF g
B
52 EURA DR S ¢ (em) il HHELHIE
5 SCF oBg¥ ¥, () 1%,
U, )=c—{c—-2, (D}exp (-8 (4D
TEHLIh3?Y, Z 2T,
dopr=05+0.232p
¢=1—2.90% 10-%d,;,>*—3.18
X 1077d,,°-02 4o
8=0.249+2.042/40
P, (H=[B)RETCHEWT, =L & LD
fili).
(D) % 2 fli#LARkP T D EELRIESRE SCF BY
#
2 MAMMADEES ¢ (cm) R B HELMIE
¥ SCF B8 2, (1) 1%,
2, (H=[(B)RIE\T, E=£+0.232¢
+5 & Lo BI%0 5
TEHLEIS.
(E) # 3 Mk TORELMIERE SCF B
#
5 3 KM OB S ¢ (cm) k1T HHELFHIE
3 SCF 0Bt ¥, (O 1,
¥, O=[WRIZET, desr=E+E+
0.232x (L4, Byt @, (D=
2, (IH X LicHoBI¥) (6
THbEh3.
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Fig. 1 (a) o £, @GRERWT, do=
5x5cm?, 10x 10cm? B 15x 15cm® D% #h
LT E=0cm, 2cm J%0¢ 10ecm 9% = &
X b bR 51 GERP T O BELRIEFRE
SCF #%Fb7T. HHEBRO—TERHSEMLT @
35 BRI o B IR P AL T 5 & Al 3
W, QORI X b IEHE S e BELAIE R
SCF fifii3, BATR Shic B X oK
E{leoTws., OB AR Lic Bl (&
BERRALS D & OB HBELET D) ST
Wh. EX 0.5em Kfii o §ijE (JLX [ cm) 1T
LTI, MR o IS Ocm e (0.5—15)/
0.232cm ¥ ToOEEWT, 77 v F & ASH
X oo KEME 1 0.5cm AT icins. WX
0.5cm kjkeo TAR {§ix Brit. J. Radiol. Suppl.
11 (1972) &%\~ BARBAE ML © TAR
{EE L FELEY, CokR BRI LD,
77 ¥ b & ABE X D OKEMES 0.5em il
b B MERPI O & e LT, GRTER
0.5cm Pl EofiEEx L TR bhlc BELA IR
# SCF { X b o SHfE % 52 HiCT &g,
Fig. 1 (b) o%Hx, @WHRZE T, de=5x
Sem? | 10x 10em® Jr ot 15x 15em? o % -F s
LT B=2cm, f=5cm 35t F O =6
cm, li=10ecm L35z tickhd bha 2k
AP TOBFELMIERE SCF %3h7. b3
BoO—ERHSLEFCHL T, BAOKHESE (4
T L DB HNTfE & A DR D& ST 5\
T, IR —-H LT3,

3.2, ZiRRISEHRENE » OFH

T S EBENL © — AL R R B
Tl s, NI OFRICTOR Sk BE&
i, EAHMY S SSD I LiE 3 5 BEE A B

(nominal surface) }—Fg§, Lndt-— i
Ol R, B, WGRsk M ROCEERk 5 8
FIERCE S BETHHETH. LnLichis,
35 IR IR BB S Y, FEAH AR
HEASHE & —3% L1 R © BUieR € — 2 036
%, BRSSO 3 Y IHK AT 5B A T
ho. Y, CoOEFNLBHEHGTCRITAE
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MEBENCOWTE LS. 12121, RICE RS ~ i
GEEASHECEAZHE TS €—adhdifii (v—
AEFTAMTIEL TS, ) LEHT . KSR
TBIK F (d) RO G (d) HIRTIE &7 % Biie
d 23 r+%, 2% b d (3ILMEPRE do (Co-60
DA 0.5em) B Uiz 7o BEN EE e 5.
(1) FB1REBACA 2 EHEOBE
BRIDHAMATOFREBILI\ LT 5.
2D n=0ThH 5.
(ii) 55 1 AP A SHEOBE
KFTOBRE x:=d (SSD= 1) izl nHEH
FHRESLMIEORKRE, & 1ERNCA 284,
FROBEEEE » 1% x BioTE A LT
n=m$, (d)+F (d) log,, @, (m+n) (7a)

—o)(1——_2 D(d)

(1-p)(1 F+d _w(d)/dx)
2 D(d)
F+d —dD(d),rdx)

S ()=

1-(1—p)(1-

F (d)=2.303 (1+S, (d))

(7c)
Ll B®, 22T SR SRIR L e A S Ta R R

o IR OIE ; D (d) X EEAHEF »=d
Tkl 5K TOEMRE; 4D (d)/dx 1% x=d
T H x BTB D (x) OMSYy ;m ik x=d
DOALE COE 1 MR 2> & Bl ; RO @,
(m+n) 35 1 IB#MATO BE m+n CHkiF5
LA EFREL SCF THh 5 (Fig. 2 (a) 2MR).

(7Ta) A&WET 3 n HEKICR T BUGEL
B rIhBEHTA L LNTE S,

&0 EL : nyg=mS, (d)

81, ny=mS, (D+F (d) logy, P, (m

_ +n,)
5 230 s np=mS, (d)+F (d) log,, @, (m
+n,)
i L ng=mS, (d)+F (d) log,, @, (m
+ni—1)
F)>0THh, B0 O, X 1UTFTOEYH
T5EIEBETHENL (Fig. 1 (a)], kio

oo {n} 1%, (Ta) REFRT2 » (612 EH
Lish BT 5C Eitie s,

HRESHNREAME B02E 515

Gii) 82 HEBACALEHBEOBE)
KPTORE x=d (SSD==f) ¥ {3 5 jme
FREVMIEORE, 2 BERANCA 5584,
ThOBBEERE » 13 « BOEH LT,
n=lt 8, (d)+G (d) log,, ¥, (m4n—[%
(Ba)

2 D(d
S, (D=(1-p)(1~ —m—:—aﬁ%@)

(8b)

G (d)=2. 353“7%%3‘){7? D

LY., XTIl REIMEKEOE X &
O ¥, (mtn—I5) ko0 filikkR 2t 5 2 ik
RTOES mta—1 it 5 {ELAIESES SCF
THa. fllik () Kk b5 rRAUCTHS
(Fig. 2 (b) 2/B). (8a) K%&HWRETH » fE%
(i) &G L AR, RICRTRIOGTLEC X
AT EMNTES.
B0 2 ne=1f 8, (&)
H1GERL : ny =88, (d)+C (d) log,, ¥, (m
+no—1)
2L =18, (d)+G (d) log,, ¥, (m
"F“ﬁ1—l§)

& i s m=E8, (d)+G (d) log, ¥, (m
-1

G@>0ThHh, B2V, 3 1UToOEEE
T HMPIE ThH» e (Fig. 1 (b)), ko
B {m} x (8a) R&HMTH n {1 Hiiﬁl i<
I+ 5z Etis 5,

Wi, FAGHHHEEIEASE & vk —Rc—3 L
EWIRRBIC B D, L € — A vl kAR,
fili, BREUER, MR O kAR 5 @2 IEYC ER T
HHECHET 5 FREBECOVTELD. D
RSG5 SRIERIIE, STASE &5
ASFHHE & OAR—FIC 35 < SRERIE & W O fR
WESBEMELOARTHD. T T, %
FAREAR—BC AT 2 B REH > SRR
B X b7, R s 35 REIE Y

(Ta) RO* (8a) REAMWTITH Z &cT5.
h RETEHETH.
h= (ERIG-BRUEA SITE RLBERE /) — GRIE-SFEA
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Ist soft tissue Ist lung tissue

(654)]
\
et
.| Corrected depth dose

Standord depth dose D(x)

Depth dose

=
[=%

T

~
N

X
0 i d

Gy

1st soft tissue Ist lugg tlssue 2nd soft tissue

an (11)

\"--... Corrected depth dose

Standard depth dose R“““* \\

m\n\
\\

—

Depth dose

=
5
/

0 1 d af+1d )

)

Fig. 2, Schematic diagrams showing how to obtain
the corrected depth dose in thorax from the stand-
ard one in water (the SSD is f) according to
the isodose shift method, in which the real and
nominal surfaces coincide with each other. Dia-
gram (a) is when a corrected isodose is in the
lung tissue, and diagram (b) when a corrected
isodose is in the soft tissue beyond the lung.

ST .

FTicbb, A>0DRRCIIFEA MR AT
¥oTkD, X A<0 OFFICIIFAHERILZEE,
Beins. KpPToOWE X x=d (SSD=f) iz
T AHREERE o FAHBEIRE S (D) HHW
% &, MASEA—IOC S 35 SHRRBiEE
W, E—athliii o ERHE I XLT, kS (d)
Eles. T, WETELINASEHERH
RIS (d) HERAT22Y.

S@D=l——r o ©

MIEDFEE, LITah~5 2hFhofikrc
ABERIE OB LI 7 » v b A EAHED S
Ol X (¥—afTHARELTS.) TEb
TEROFC LB,

(1) 1kl JEx B At A 5 S5
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OBE)

KFTORER x==d (SSD=f) \ofiLjf T % @il
FHRE 2 MASEA-Fuc K S < BERIEOE
B, 1 EERPC A 84, ChORARTH
boOERE 13,

X =h-+d—hS (d) (10)
Lies, keil, 0=X=<§ (Fig. 3 (2) 2R).

(i) 1M (B2 D AR 5 S5
¥ 51

(10) XTEHLEND X2 E Dl nigs
HE 2D, 0 X {HOME TOF | AR
b DO me 13,

mo=h-+d—hS (d)— an
Lled. o m Y (Ta) XHDO m AT 5
TlickhBeEhE ko LTB, XoT, B
FAVTAIE R B e SR O R A S © OJERE
X3,

X=h+4d—hS (d)+n, (12)
Lic s, L, E<X<E+D (Fig. 3(b) %
).
(i) 2 kEf (2 5 A 5 S5
DFE

(12) s{TEbEhs X E+D) *id b
BarErs. H£1IHHEEOES § Fot (1)
RO me X hXh Ba) R0 & RO m 1
fRATHZERIDVEBRS n % n LT5,
Lo C, REINCHIER b TSR A O E ASTH
2B OEHEE X,

X=h+d-—-hS (d)+n; (13)
tleh. L, EHESX<{-+HE+E (Fig.3 (c)
2.

Gv) B2l JL2 D A s EE o
PE20)

(13) XTREs X 28 GHEHD) s
BAvELD., 0 X {HOMBTOE 2 Ihidsk
HiIHD b OFERE ms 13,

my=h+-d—hS (d)+ns—(B+L+1E) (14)
tic b, (Ta) Rk, m% (14) £ o
my RO P, % B)HRD @, wrhFhE 2%
ZlimrhfEehs ko, LA Lo,



34—(34) HARERR S RESMEN 4285 H15
2 % o Y
' — » .l o Ist soft Ist lung tissue (13) | 2nd soft
« lw G| lstsort tissue A lst lung tisswe 1) 1 @ _3 | tissve ap tlssue (14)
g T —— g ST~
= j‘g \"""‘-.. D) E; § \\ - .
g £ ot ~ g = —
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Fig. 3, Schematic diagrams illustrating how to obtain the corrected depth dose in thorax (the SSD is
Jf—h) from the standard one in water (the SSD is f) by means of the isodose shift method, inw hich
the thorax phantom has, in general, two slabs of lung in it. Fach diagram is when a corrected isodose
is (a) in the st soft tissue, (b) in the Ist lung tissue, (c¢) in the 2nd soft tissue, (d) in the 2nd lung
tissue, or (e) in the 3rd soft tissue.
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Table 1. Values of §,(d), F(d), S;(d), G(d), and S(d) for depths for a
cobalt-60 1010 cm® field at SSD 65 ¢cm using p=0.232.

d(cm) Si(d) F(d) Sy(d) G(d) S(d)
0570 | -1 98.21 T koo Foo Foo

1 0.363 67.67 0.266 49.65 0.347 |
2 0.579 63.66 0.366 40.32 0.477

3 0.653 62.85 0.395 38.02 0.514

4 0.722 62.11 0.419 36.06 0.546

5 0.785 61.48 0.440 34.43 0.573

6 0.852 | 60.72 0.460 32.79 0.599

7 0.911 60.09 0.477 31.44 0.621
8 | 0.9 60.25 0.484 31.09 0.630
9 0.971 60.21 0.493 30.55 | 0.642

10 1018 59.80 0.504 29.63 0.657
11 1.007 60.89 | 0.502 30.34 0.653
12 0.99 62.02 0.499 31.00 0.649

13 1.024 62.04 | 0.506 30.66 0.659
14 1.031 62.63 0.508 30.84 0.661 |
15 1.048 62.95 0.512 30.73 0.666 |
16 1.062 63.33 0.515 30.71 0.671
17 1.067 64.00 0.516 30.97 0.672

18 1.065 64.82 0.516 31.38 0.672
19 1.049 66.07 0.512 32.24 0.667
20 1.083 65.86 0.520 31.62 0.677

IER B SR O ABTE D H OPEE X 13,
X=h+d—hS (d)+ns+n; (16
i b, kL, BHEHEHE=X<E+HEE+1

+4 (Fig. 3 (e) £[R).

3.3. BE7 7 v FAROE—AfubLRE
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@) K> S, (d), 8c) Rd G (&), T V* (9)
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D) o g, Thlth AREN XD © (A)
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(Uf=10cm) ; (B) WM (G=1cm), [k

(f§=15cm), Wk B=9%m); (C) WkiA ik
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cm) ; KoY (D) Bk (B=3cm), ik &
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% Co-60 v e — srhliibiiRr RS L
¢ Aol

Fig. 4 (a)-(d) X, BE¥EASNTE (SSD 65cm)
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fEZ K L(Eh b DMRRERE T 1% DA
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Fig. 4, Percentage depth dose curves within thorax phantorns (A) to (D) for a cobalt-60 10x 10 cm?
field on the nominal surface at a distance of 65 cm from the source. The dots are measured, and the
solid lines are corrected., The SSD’s are 60 cm, 65 cm, and 70cm when A=-45cm, 0 cm, and —5 cm,
respectively. The 100% is the maximum absorbed dose at a depth of 0.5 cm in water phantorn, SSD

65 cm,

100% @80 65cm. 88D wwh B K7 » v F IO
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T2 O REREC K I E S5 T05. Hio
h=0cm i VF 5 @EHE L, W7 > v a
(A) b 5RO B\ EIR AR < &, Sl
HCH LTI 0 REFRE CRSIES. Th
b OFERE, BoBYHE do, 2% H 5x5ecm? J
U 16x 18em® 13 LT & RBRC HHT 5 .
M7 v b & (A 2§ 35 ik o %
WK RO h=+5em ok} 35 gl » v b A
(CODHEEAMRIC s\ C, TIEHEHE K

MEXRTERZ, FhEh, BB Ocm kit
3 % Ih#AA&PI T OBELAIEFREL SCF oBINE: 2,
BERDOBRVEIRC S W TIEOED 5 \ i3 Fh
LW EELIEFREL SCF {He b &2 &,
BO* S (d) @ X BigacfiEi: d=0.5cm iz o
TR BT RIETEIC I 2 2 L O TH b,
4. B £

Table 2 X, a7 » v F & (C) (£=5cm,
f=15cm, f=5cm) % >, Co-60 v f, 10x
10cm? (SSD 65cm), h=0Ocm W= %F LT, ZEWF
LHEC X h | bha SRESTERE » RO
WP s 5P o BELMIERE SCF, $ich
B, &1 fifskra i SCF=0, (3+(#—3)/2)=
0.903, JRu'# 2 kAP Tk SCF=(140,(1)/
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Table 2, Calculated values of the shift-distance, n, within thorax phantom (C) made of a front wall
of f=5cm, a lung of }=15 cm, and a back wall of =5 cm, obtained by the successive approxi-
mation and upon using the mean SCF’s for a Co-60 10 cmx 10 cm field at SSD 65 cm (A=:0 cm).

. In the soft tissue beyond
In the lung tissue the lung th
d - By suc. Using SCF d By suc. Using SCF
approx. = 0.903% approx. = (),938»

6 cm lcm 0.12 cm (—1.82 cm)® 15 cm 6.37 cm 6.82 cmi

8 3 1.19 0.16 16 6.73 6.87

10 5 2.69 2.45 17 6.92 6.87

12 7 3.91 4.23 18 7.05 6.86

14 9 5.69 6.52 19 7.06 6.78 |

2) SCF=0,( 3 +(#— 3)/2)=0.903,
b) SCF==(1 +¢l({{))f 2 =0.938,

¢) We take n=0 cm when the calculated value is negative.
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Fig. 5. Percentage depth dose curves, within a
thorax phantom, corrected by the tissue-air ratio
method, the isodose shift method, and the depth
dose method for a cobalt-60 10x 10 cm? field at
SSD 65 cm.
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