|

) <

The University of Osaka
Institutional Knowledge Archive

Title IOMV X4RDIZEAEHRFEEIRET — %

Author(s) |JIIS, B4shA; M, B, 25, —H 4

Citation | HAEZFEMRIIRFSHES. 1978, 38(1), p. 54-59

Version Type|VoR

URL https://hdl. handle. net/11094/14940

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



54—(54)

HAREZRHEMESMER Hask &1 %

10MV X R O FERE R TR ER R B 7 — #

T TR R S A TF JE T A R BT 2R 1
N B B 5h % N i

(IBF524E 9 A 2 HZA)
(IFI524E 9 A 22 B B s R 24D

Standard Depth Dose Data for 10 MV X-rays
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ratio

Reasonable percentage depth dose data for 10 MV x-rays are compiled to deduce standard ones for them.

Tissue-peak dose ratio data are also calculated from the resulting percentage depth doses. Special consideration
is given to the derivation of zero-area tissue-peak dose ratios through which scatter-phantom ratios can be ob-
tained. An effective attenuation coefficient of 0.03714 cm -1 is obtained for zero-area 10 MV x-rays.
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Table 1 Comparison of beam characteristics for 10MV x-rays.

Institution SSDfem | P (10,10x10) | P (20,10%10) | Q Si'ﬁh;‘i‘,‘if g
Kurume U." 90 72.0 44.5 0.748 17.6 2.3— 2.5
Gumma U.» 100 72.8 44.9 0.734 17.7 1.8— 2.2
TWMC? 97.5 71.5 43.0 0.719 17.0 2.5
Toshiba!® 100 71.8 43.2 0.716 17.2 2.5
JARP® 100 73.2 46.0 0.748 18.2 2.5
U. of Minnesota® | 100 73.0 45.9 0.748 18.2 2.5
U. of Miami® 100 72.6 45.6 0.748 18.0 2.3— 2.5 |
HCG® 100 73.7 46.2 0.746 18.3 2.7— 2.0 |
DPH® 100 72.3 45.1 0.742 17.8 2.3— 1.7

TWMC : Tokyo Women’s Medical College

JARP : Japanese Association of Radiological Physicists

HCG : Hospital Cantonal de Geneve
DPH : Divine Providence Hospital
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Fig. 1 Percentage depth doses versus field size for
a number of dephes, demonstrating the difference
between present work (closed circles)and JARP’s
data (crosses).
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Table 2 Standard percentage depth dose data for 10MV x-rays. (85D==100cm)
Side of square field/cm
Depth/cm .
0 3 4 6 10 15 20 25 30
2.5 100 100 100 100 100 100 100 100 100
3 97.2 99.0 99.0 99.0 99.0 99.0 93.0 99.0 99.0
4 91.9 95.4 95.6 95.6 95.7 95.9 95.0 96.0 96.0
5 86.8 90.9 91.2 91.5 91.7 92.0 92.2 92.4 92.6
6 82.1 86.4 86.9 87.3 87.8 88.2 83.5 88.7 88.9
8 73.4 77.9 78.4 79.1 80.1 81.0 81.5 81.8 82.1
10 65.7 70.2 70.8 71.7 3.2 74.4 74.9 75.3 75.7
12 58.9 63.3 64.0 65.0 66.9 68.2 68.9 69.4 69.8
15 49.9 54.2 54.8 56.0 58.0 50.7 60.6 61.2 61.8
20 38.1 41.9 42.6 43.9 45.9 47.9 48.9 49.8 50.3
25 29.2 32.4 33.0 34.2 36.4 38.4 39.5 40.4 40.9
30 22.4 25.0 25.6 26.8 28.8 30.7 31.8 32.7 33.3
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Fig. 2 Field factors versus area of square field. The
solid line is a regression line for all points and
expressed in FACA)=0.83714-0.0353 In A, (r*=
0.993). Open circles are obtained from TWMC
and closed ones from Gumma University.
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Fig. 3 Effective attenuation coefficients as obta-
ined from the tissue-peak dose ratio data shown
in Table 3.
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Table 3 Standard tissue-peak dose ratio data for 10MV x-rays.

Side of square field/cm.
Depth/cm
0 3 4 6 0 | 15 | 2 | 2% 30
2.5 | 1.00 1.00 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 .982 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 .946 .982 .984 .984 .985 .087 .988 .988 .988
5 .911 .953 .057 .959 .962 .964 .966 .970 .972
[ 6 .878 .923 .928 .933 .939 .943 .945 .048 .950
8 .815 .864 .868 .877 .888 .898 .903 .906 .910
10 757 .806 .813 .822 .840 .853 .860 .865 .871
12 .703 752 .61 771 793 .811 819 | .826 .832
15 .629 678 | .686 .699 723 745 758 | 765 773
20 .522 .570 .577 .592 .620 644 | .662 .672 .683
25 434 .476 .483 .500 .526 .556 | .576 587 .508
30 .360 .396 .404 .418 445 475 | 495 | 510 .521
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Table 4 Standard scatter-phantom ratio data for 10MV x-rays (SPRs are scaled by a factor of 1000).
Radius of circular field/cm
Depth/cm. ;
2 4 6 8 10 12 14 16
3 18 18 18 18 18 18 18 18
4 37 37 40 41 42 42 42 42
5 A4 50 51 53 55 57 59 61
6 47 59 61 64 66 (8 70 72
8 51 66 75 82 86 39 91 94
10 52 71 85 94 100 105 108 112
12 54 75 93 106 113 118 123 128
15 77 97 113 124 131 136 141
20 52 79 101 118 132 142 150 157
25 46 72 96 117 134 145 153 160
30 40 65 89 110 126 139 150 160
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Fig. 4 Comparison of scatter-phantom ratios (SPRs
are scaled by a factor of 1000).
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