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The angle of a simple wedge filter has been determined, in principle, on the assumption that two
separate points have the same dose on one isodose curve with a fixed wedge isodose angle. The method
by Van' de Geijn also is based on the same assumption, but his method is expressed in more general
theoretical formula than any other method. Nevertheless his theoretical formula is somewhat com-
plicated in treating it, because of having the linear absorption coefficients of water in the original
form in itsell.

The author’s theoretical formula of a general simple wedge filter is obtained by the improvement on
Van de Geijn’s, which consists of only two main factors, namely the central axis depth dose and its
differential value. The angle o of a general simple wedge filter, which makes the isodose curve at the
depth x=d have a wedge isodose angle v in case that the incidence surface inclines at an angle of B

against the normal surface, is given by:

tana— - { "Dl:( - =) - r%] tan o+ |. Dl = ‘%ﬂ")] e
in which

f =source to skin distance,

a2 =source to wedge filter distance,

Dy =the central axis depth dose at the depth x=d,
dDy/dx=the differential of the central axis depth dose at the depth x=d,
4 =the linear absorption coefficient of the wedge filter material.
Also the theoretical formulas of a compensating wedge filter for the air gap on the uneven incidence
surface and that for the air cavity in the phantom, which are obtained by transforming the above original

formula, can be given as follows:
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1) a tane/l tanf which is obtained by making v=0 in the original formula expresses the
thickness of the compensating wedge lilter material to the unit thickness ol the air gap on the incidence

surface, i.e.,

a tano 1 [ 1 ( dDd'. 2....
{ tanp ~— ™ T odx )T ' ]’

2) a tane/(f+d)tany which is similarly obtained by making B=0 in the original formula expresses

the thickness of the compensating wedge filter material to the unit thickness of the air cavity in the

phantom, i.e.,

a tano - __l_ 1 { dDg )]
(F4d) tany — 4 [ Dg | dx :
Now, S= —tany/tan® which is obtained by making particularly «=0 in the original formula ex-

presses the rate of isodose curve shift for the oblique incidence.
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Fig. 1. Schematic diagram of wedge filter
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fﬁdkdd)JH

+ tra-+ --f-_%l-]tan'r. (5)
Z DRI AT 5 KD FRIEREG B35 38
i, ORI Da &, Fhoo X HI o #%4)
dDs/dx DPEIEL L e %® ¢

d.ud 1 al dD‘_i A
(d—do) g+ tta= 10,,( & TR

Lo, GRinkAokctinibhs

f (1 (_ dDa\_ g]
““‘*“[m( I

L fd 1;_dm\1 :

L R e ) e L

ZoFDE 1 JHL, compensator L LT wedge
filterd,, F/-Fo i 2 L, S o wedge
isodose angle 2P 1T wedge filter % 3
hEWRT 5.

ZOMBREL S, 8, Tofhx A
% simple wedge filter B @ B AIATEE & 7o
5. EHER, bAMLCAMEOHGE, »
B AR o 28R 2 S B o L e 2R 4R
AR EM D o> wedge filter o i % o FiH & THE
Eigh.

e, CoMERRIco &, Har oA
W35 wedge filter v B35 M= 2 E 0N T
BB —

(A) MXTcr=0r%5L, Thik, A
St A b Ol FETE A e ) Lo A 8 iy~ T s
HHEC, WE x=d ToSHEIE O
& UCIHA (wedge isodose angle 0 FE) i #¢%
BEVCEHI % simple wedge filter, \ v} % simple
compensating wedge filter o> fJ¥ o0& Pran % .
Tehb, ZhEkAOCKS

(8

(B) Mk, (MATB=0LT%L, ch
W, ASHE 2 LR LTEATH DA,
PEE x=d oSl N T e
% LTS v (wedge isodose angle ) i ¢ Bz
(% simple wedge filter DL QZ b 5 .
Thbb, ThixkRokciss



482—(54)

_ f4d (1 dDg °
‘a"““_z{"'[‘m (_Tﬁ)]tam' ®
(C) (A XD a tana/f tang #{E% L, =

ik b A B U 7e ABHHR © 58 % ST 50
BTG HAIE X2 D o wedge filter &
EHRRLTWS. Thbb, Chikkioicrk
= L1 WA WAL LR |

ftang 2 [ Da dx f+d

(10)
(D) Fffe, (DA LD a tana/(f+d) tany

IES L&, Zhud ko 2% Wi+ 5or
DB G AR XM b o wedge filter (L X
FRLTWA. Tiebb, Shit kX o ik

(f+dtany 2 [ Dg \ dx

3
). an
3. EBAHk
BT {# ] L cobalt-60 MEg#EE 1L, Bl

_ 1 (_ dbDg

a tang 1 {

HAREFRHAFERMERE W18 #55
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Table 1. Numerical values of _Dl.d_-<—-‘%’-J, Tji'{]" and 4

Cobalt 60 SSD 75¢m !

Depth 9 (—dDd/dx)/Dd  cm™

wn i+ ax4 | exo | sxs | 10x10 l2x12 | 15x15 |

2 0.0260 0.0686 0.0611 0.0568 | 0.0548 | 0.0514 | 0.0490 |

3 0.0256 0.0706 0.0639 0.0602 0.0575 0.0551 0.0533 |
4 0.0253 0.0726 0.0676 0.0634 0.0603 0.0587 0.0563
5 0.0250 0.0761 0.0705 0.0671 0.0642 0.0623 0.0590
6 0.0247 0.0794 0.0736 0.0704 | 0.0579 0.0651 0.0613
7 0.0244 0.0812 0.0770 0.0735 0.0706 0.0674 0.0631
8 0.0241 0.0829 0.0792 0.0751 0.0719 0.0699 0.0651
9 0.0238 0.0835 0.0794 | 0.0767 | 0.0730 0.0700 0.0670
10 0.0235 0.0825 0.0791 | 0.0763 | 0.0740 0.0705 0.0683
11 0.0233 0.0828 0.0793 0.0751 | 0.0738 0.0710 0.0685
12 0.0230 0.0839 0.0801 | 0.0755 | 0.0731 0.0710 | 0.0685

13 0.0227 0.0833 0.0806 0.0755 0.0718 0.0697 0.0669 |

14 0.0225 0.0819 0.0793 0.0763 0.0721 | 0.0686 0.0646
15 0.0222 0.0794 0.0785 0.0769 0.0737 | 0.0698 0.0652
16 0.0220 0.0791 0.0786 0.0757 0.0737 = 0.0693 0.0672
17 0.0217 0.0803 0.0782 0.0751 0.0716 0.0700 0.0663
18 0.0215 0.0810 0.0772 0.0741 0.0703 0.0688 | 0.0664
19 0.0213 0.0815 0.0774 0.0741 0.0719 0.0702 0.0662
2 (lead) em™ | 0.686 0.686 0.685 0.677 0.670 0.642
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Fig. 2. Tsodose curves for cobalt wy-rays, 10310
cm field at 8SD 75cm, obtained with a simple
compensating wedge filter for the oblique incid-
ence 45 degrees. The intended wedge isodose
angle of a isodose curve is zero degree at 10em
depth.
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Fig. 3. Isodose cwves for cobalt y-rays, 1010
cm field at SSD 75cm, obtained with a simple
wedge filter for the right incidence. The inten-
ded wedge isodose angle of a isodose curve is
45 degrees at 10cm depth.

Deh EhAER Lo, 727 L, 100% #i&fE
i, AT oS R O o B,
BEOGACIESHREOMEIC TR Eh LT
B,

wedge filter o EBLESEE o X 21835 &
FhE o wedge filter | k54 8HE g0, -+
hEZhFIED HEER /TR LTS Lo L #
Zbhs.

5. & =

wedge filter %20 Hih HHBT5 L, ko
ewcie s ¢

(1) & % GRS T o i i s v Ulilne 5 L
T Efg (wedge isodose angle ) ic 7c % ki
W, AHHE M & B 5 i A B Ui ASfio2e
IE A EHE S 5 wedge filter?D®ID (e - 4y A

compensating wedge filter 115, )

ARG RELME B37E 555

T T T 1
Co-60 e
SSD 75¢m g
10 X 10 em

e
0

o
< il
N .
\\@9 !
\@g‘ il

N\ :zg 7

\\ﬁg
\\

|L|||||| \||||'|||

—\
e N\

N\

pa

1

Fa

/// O N\

(s

LA R L I I B B B B sy s e

I T VO W [ TR T T T T SRR N

Fig. 4. TIsodose curves for cobalt sy-rays, 1010
cm field at SSD 75¢m, obtained with a simple
wedge filter for the oblique incidence 30 degrees.
The intended wedge isodose angle of a isodose
curve is 45 degrees at 10cm depth.

Cobalt 60 STO 75cm  9x15 om
Fig. 5. Isodose curves fo cobalt y-rays, two op-
posing 93 15cm fields in opposition 17cm apart
at STD 75cm, obtained with two tangential co-
mpensating wedge filters.
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