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ABSTRACT

The purpose of this study is to derive an equation to verify the accuracy of the dose rate for each component
calculated at the measurement point outside the maze door when designing the maze door of 6 MV X-ray beam.
Based on the component-specific dose rate calculation formula for the measurement point outside the maze door
described in NCRP Report 151 and IAEA Safety Report Series 47, the dose rate calculation formula for each
component when applying the values of the drawing-based parameters and the dose rate calculation formula for
each component when applying the values of conservative parameters are derived. From the two dose rate
calculation formulas for each component, the dose rate verification formula for each component at the
measurement point outside the maze door was derived. The resulting dose rate verification formula for each
component at the measurement point outside the maze door can be compared and analyzed whether the dose rate
for each component at the measurement point outside the maze door calculated by the designer falls within the
range of the dose rate obtained from the derived dose rate verification formula for each component. This
verification formula is considered to be practically useful in verifying the accuracy of the dose rate for each
component calculated by the designer.
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II. MATERIAL AND METHODS
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Fig. 1. The layout of the gantry axis of rotation and
the maze axis in the treatment room.
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Table 1. Drawing-based parameter values.

Parameter value
o 0.00297
o] 400
ay 5 (43°YAL, 0°HEAR) 0.0203
U, 0.25
SAD[m] 1
a, (45°9 AL, 0°RALZh 0.00635
ay(FA QAL 75°8kA13h) 0.00260
f 0.23
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Table 2. Values of conservative parameters.

Parameter Value
a, 0.0168
Flem?] 400
Qg 5(45°JAE, H kAL 0.0215
Uy 0.25
SAD[m] 1
a; (45° 9 AL, = RkAREh 0.00769
ay (A JAY, AT 0.00535
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III. RESULT
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Table 3. Dose rate calculation formula for each

component at the measurement point outside the

maze door when applying the values of the

drawing-based parameters.
Dose rate for each

Calculation formula

component
1514, W
DRyisd[ #Gy/week] e
i &
1.594, CW
DRys[ #Gy/week] Py
_h
TVL
DRy [ Gy/week] 1455 WA, X017
(14,78
ty
TVL
DRy 1[Gk 0cwx01 7"
dq

w5 shetnE el gk 48 A MR wo upg

SAA "N JiEE A=FE A2 Table 49}
Z

o] fr=¥ At

Table 4. Dose rate calculation formula for each
component at the measurement point outside the
maze door when applying the values of
conservative parameters.
Dose rate for each

Calculation formula
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Table 5. Dose rate verification formula for each
component derived from the formulas for
calculating the dose rate for each component shown
in Tables 2 and 4.

Dose rate for each

verification formula

component
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Table 6. Dose rate verification formula for each
component applying safety factor (2.64).
Dose rate for each

verification formula
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IV. DISCUSSION
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V. CONCLUSION
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