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Reconsideration on photographic method for measuring dose distribution
of high energy x-rays
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It is well known that photographic films can be used for dosimetry of high-energy x-rays, but fail
for depth dose measurements due to high sensitivity of the film to the low-energy scattered racliation.
However, the quantitative difference in the relative response between the film and ionization chamber
in a phantom is not well known. Quantitative comparison was made on the chamber and film for the
depth dose measurement of ¢°Co y-rays, and 4.3 and 10 MV x-rays using Kodak Industrial Type M
film (double emulsion) and Fujilith Contact film (single emulsion). The results obtained are as follows:

(1) The energy dependence of Fujilith Contact film is smaller than that of Kodak Type M film.

(2) For Kodak Type M film, the photographic percentage depth doses obtained with film parallel
to the incident beam are higher than those with the film perpendicular to it, since there is a difference
in the angular dependence of the film between shallow and deep depth in the phantom (as shown in Fig.
3). However, Fujilith Contact film did not show such a difference.

(8) As compared with ionization chamber measurernents, photographic films indicate somewhat
higher depth dose at considerably greater depths in the phantom, particularly for a large field (as shown
in Fig. 5).

(4) When the field size is less than 5x 5, 10x 10, and 15x 15 cm for #Co, and 4.3 and 10 MV
x-rays, respectively, the dlifference in the relative doses measured with film and chamber is less than
10% andfor the difference in the distance between isodose curves with film and chamber is less than
5 mm in the region of greater than 15% of the dose at the peak.

(5) In the case of multiple field or moving field of high-energy x-rays, the photographic method
is suitable for the region of greater than 50%, of maximum dose (as shown in Table 2), However, it
is necessary to use the ionization charber method besides the film method for the single field and the

lower dose level of multiple field.
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Table 1. Displacement error of isodose curves outside geometrical field for single fields obtained with
Fujilith Contact film relative to those with ionization chamber (in mm)

“9Co 4.3 MV 10 MV

:g' Field at surface Field at 15 cm depth Tield at 15 ¢cm depth

8% 5x5| 10x10 | 5x5 10X 10 15% 15 5x5 | 10x10 | 15x15

g

g Depth (cm) Depth (em) Depth (cm)

“ 51020 5 10 2051020305 10 2030 5 10 2030 510 20 30 5 10 20 30 5 10 20 30
50 0—— 1 — —00——0 0o—— 0o o——loo0oo00d0oo0o00do 2 — —
3000~ 1 3—H00——0 0—— 0 0——{000000000 0 2 —
2010 0— 2 4 4000—0 0—— 0 0 0—]000000000 0 2 2
15(0 1700 4 8 6000—0 0 0— 3 8 10000000000 0 2 1
10[0 2 0 20 25 1000 0 0 002 6 00 20 30 2 00 00000002 5 4 0
51818 3>30>30>30 3 50 025>30>30 7>80>3>3025 0 0~ 007 12-14-35>30>30 17

®Co: SSD 50 cm, SDD
10 MV : SSD 85 em,

35
SDD 50 cm, source (.4 cm

cm, source 2cmg ;4.3 MV : S SD 51 cm,

S 5D 85 cm, source (0.5 cm ;.
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Table 2. Error of dose distributions for multiple fields obtained with Fujilith Contact film relative
to those with jonization chamber

Fixed field Moving field

Field at Peg;epl:lt}age: %—;‘;}g; In|2-fiefds at | SAieks At 1gp0 180° 240° 360°
point e A |B| A [B| A [B| A |B| A |B| A [B| A B
% |ml|l % |m| % |m| % |m| % |m| % |m| % |m

100~80 | < 5 <5 <5 <5 <5 <5 <5

. 50 | < 5 <5 <5 <5 <5 <5 <5

o 0[<5 6| 4| 10| 1| 7| 2| 5| 3| 5|2/<5
E 10| 60|20 50|15 40|15| 40|12 —|—| —|—| — |—

6 100~80| < 5 <5 < 5 — 6 — 6 -5 < §
= 50 2| 2| 10| 3] 10| 2 8| 3 6| 3 6| 2| —|—

12x12

30| 50| 5| 2 20 20 20 25 - =
10| 100 —| = =|=1 == == == =|-

100~80 | < 5 <5 <5 <5 <5 <5 <5

sxs 5 | < 5 <5 <5 <5 5/ 8| s5|3|<5
30[<5 <5 71 2| w015 10]2]| 10|15 10|11
10| 35|10| 15/10] 25| 5| 40|15| 20|15| 25|15 —|—

E'?) 100~80 | < 5 <5 <5 <5 <5 <5 <5

f 10X 10 50| —5| 1| 10| 3| 7] 2|<s5 8| 7| 5| 8|<5
= 30 6| 2 20 | 30 10 | 10 12 112 12 | 12 12 6 — | —
£ 10| 80 80 40| 70 150 — =] == —=|-

100 ~80 | — 7 <5 <5 -8 -5 <5 <5

x5 50 —10] 2| 10| 38| 10| 2| 6| 5| 10| 8| 7| 3/<5
30| 10| 4| 30|35| 25|20| 8 17|10] 20[15] —|~—
10| 150 150 — = == == —-|=| ==

A: dose error, B: displacement error

Reference point: 10 cm depth at 88D 50 cm for **Co and
15 cm depth at SSD 85 cm for 4.3 MV x-rays.
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