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Automatic control of Telecobalt Unit by Transit dose measurement.

I. Experimental formula for Tissue-air ratios

Jun EGAWA
Department of Radiology, Faculty of Medicine, University of Tokyo.
Ken-ichi ITO
Tokyo Shibaura Electric Co. Ltd.

Experimental formula for tissue-air ratios (TAR) was investigated. The variable is transit dose rate,
The errors of the calculated TAR were compared to the value reported in Brit. J. Radiol. Suppl. No. 10.

Formula is

2

_ 3
r= \/ 395 -+ W‘/'p -Il)-qq

x (1 — x) + 0.00024 pq

y: TAR, x: transit dose rate, p, q: each length of rectangular field.

The formula was constructed as simple as the calculation was performed with electronic top

desk calculater. The formula will be used as a soft ware in the antomatic control unit for telecobalt

radiotherapy.
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[® 2. Tissue-Air ratio for Percentage transmissions
Johns: Physics of Radiology
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1 Eror of calculated TAR (y) TAR: B. J.R. y: Calculated E:error, %

4x 4 1010 2020
ws | TAR v E | TAR v E | TAR Y | E
0.5 1.001 0.9887 |+ 2.4 | 1.0026 | 1.0085 [— 0.6 1.046 | 1.0545 — 0.9
1 0.989 9732 1.6 | 1.0018 | 1.0021 0 1.042 | 1.0572 1.4 |
2 950 9396 1.1 0.992 | 0.9818 |+ 1.1 1.020 | 1.0511 3.0 |
3 910 9027 0.8 961 9546 0.5 0.995 | 1.0337 3.8
4 868 3644 0.4 929 9226 0.8 968 | 1.0087 4.1
5 824 3256 |— 0.2 893 B8T6 0.3 939 | 0.9786 4.2
6 781 7855 0.6 855 8508 0.6 908 9453 1.0
7 736 7464 1.4 817 8132 0.5 875 9101 4.0
8 694 7079 2.0 777 756 0.2 841 8740 3.9
9 652 6705 2.6 739 7383 0.1 808 8379 3.7
10 615 6343 3.1 700 7018 0.2 776 8021 3.2
11 578 664 5663 0.3 714 7672 3.1
12 542 5661 4.6 629 6320 0.5 712 7314 3.0
13 507 5342 5.1 596 5992 0.6 680 7010 | 2.9
14 478 5038 5.4 564 5678 0.6 650 6700 | 3.1
15 451 4749 5.3 534 5379 0.7 620 5407 3.2
16 425 4475 5.3 506 5095 0.6 593 5130 3.4
17 400 4215 5.4 479 4826 0.7 568 5869 3
18 375 3970 6.0 454 4573 0.7 542 5625 | 3.7
19 352 3739 6.0 129 4335 1.0 518 5398 4.2
20 330 3521 6.7 405 4111 1.2 | 494 5187 4.8
Error % 3, EEFFokE XS
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H5. [8 6. Tissue-Air Ratio vs. field area
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