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[Fig. 1] Lateral view of experiment setup

[Fig. 2] Above view of experiment setup
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[Table 1] Dose rate according to distance

YARMR|E ZX| 2 EAALAOIALS] ARt BRI BIEE 37 |

Distance 30 cm 50 em 120 cm

Measure-

ment point mrem mrem/MU mrem mrem/MU mrem mrem/MU
1 1.00 0.05 1.10 0.06 0.50 0.03
2 1.28 0.06 117 0.06 0.70 0.04
3 117 0.06 0.96 0.05 0.53 0.03
4 117 0.06 1.07 0.05 0.53 0.03
5 1.70 0.09 1.25 0.06 0.79 0.04
6 1.45 0.07 1.03 0.05 0.62 0.03
7 1.63 0.08 1.17 0.06 0.82 0.04
8 1.60 0.08 1.07 0.05 0.64 0.03

Result of measurement. This result shows effect of distance. The Bubble number convert into mrem value. Measuremented

dose rate (mrem/MU) by distance at 30 cm, 50 cm, 120 cm.

[Table 2] Dose rate according to protector material at 50 cm

Condition 50 cm Wedge Without mount
Mgﬁiugg{m mrem mrem/MU mrem mrem/MU mrem mrem/MU
1 1.10 0.06 1.30 0.06 1.00 0.05
2 1.17 0.06 1.40 0.07 1.40 0.07
3 0.96 0.05 1.28 0.06 117 0.06
4 1.07 0.05 1.39 0.07 1.17 0.06
5 1.25 0.06 1.70 0.09 1.13 0.06
6 1.03 0.05 1.45 0.07 0.93 0.05
7 117 0.06 1.75 0.09 117 0.06
8 1.07 0.05 1.49 0.07 1.07 0.05

Result of measurement mrem/MU) by protector material at 50 cm. Protector material have effect on neutron of

measurement.
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Abstract
A Study on the Neutron in Radiation Treatment System and Related Facility

Dae Sup Kim', Jeong Man Kim', Hee Seok Lee?, Ra Seung Lim?, You Hyun Kim?

'Department of Radiation Oncology, Asan Medical Center, University of Ulsan, Seoul,
*Department of Radiologic Science, College of Health Sciences, Korea University, Seoul, Korea

Purpose : It is known that the neutron is generally generated from the photon, its energy is larger than 10 MV. The
neutron is leaked in the container inspection system installed at the customs though its energy is below 9 MV. It is
needed that the spacial effect of the neutrons released from radiation treatment machine, linac, installed in the
medical canter.

Materials and Methods : The medical linear accelerator (Clinac 1800, varian, USA) was used in the experiment.
Measuring neutron was used bubble detector(Bubble detector, BDPND type, BTI, Canada) which was created
bubble by neutron. The bubble detector is located on the medical linear accelerator outskirt in three different
distance, 30. 50, 120 cm and upper, lower four point from the iso-center. In addition, for effect on protect material
we have measured eight points which are 50 cm distance from iso-center. The SAD (source-axis-distance),
distance from photon source to iso-center, is adjusted to 100 cm and the field size is adjusted to 15X15 cm?.
Irradiate 20 MU and calculate the dose rate in mrem/MU by measuring the number of bubble.

Results : The neutron is more detected at 5 position in 30, 50 cm, 7 position in 120 ¢cm and with wedge, and 2
position without mount.

Conclusion : Though detection position is laid in the same distance in neutron measurement. the different value is
shown in measuring results. Also, neutron dose is affected by the additional structure, the different value is
obtained in each measurement positions. So, it is needed to measure and evaluate the neutron dose in the whole
space considering the effect of the distance, angular distribution and additional structure.

Key words : neutron, radiation treatment system
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