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ABSTRACT

In this study, the calculation of the effective spatial dose distribution of the diagnostic imaging laboratory of
K university was performed by the Monte Carlo simulation. The radiation generator has a maximum tube voltage
of 150 kVp and a maximum current of 700 mA. Using the results, we compared the spatial effective dose
distributions of diagnostic imaging laboratory when the shielding door was closed and opened. In conclusion, it
was found that the effective dose in the operating room of the diagnostic imaging laboratory does not exceed the
annual dose limit (6 mSv/y) of the student (occasional visitor) even when the door is opened. However, since the
effective dose when the door is open is about 16 times higher in front of the lead glass window and about 3,000
times higher in front of the doorway than the case when the door is closed, closing the shielding door at the time
of the practical exercising reduces unnecessary radiation exposure by great extent.
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I. MATERIAL AND METHODS
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Fig. 1. Geometry modeling of the X-ray using
laboratory for Monte Carlo simulation: (a)with closed
shielding doors, (b)with open shielding doors.
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Fig. 2. Photon spectrum calculated by MCNPX
simulation with tube voltage 150kVp and tube current
700mA. The spectrum was used as the source term in

the input file for 2nd calculation to get the spatial
dose distribution.
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Fig. 3. Effective dose distribution of the X-ray using
laboratory.(a)when shielding doors are closed, (b)when
shielding doors are opened.
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Table 1. Calculation results of effective dose rate (n
Sv/hr) at interested locations inside in the laboratory.

Closed Opened
A (Control panel) 4.17 6.97x10"
B (Shielding door) 5.00 1.48x10
C (Table side) 3.26x10* 3.27x10*
Water phantom 531x10° 531x10°

Iv. DISCUSSION
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Table 2. Annual cumulated effective dose (mSv/y) at
interested locations inside of the laboratory.

Closed Opened Dose limit
A (Control panel) 0.32x10° 5.23x107 6
B (Shiclding door)  0.38x10™ 111 6
C (Table side) 2.45 2.45
Water phantom 3.98x10°  3.98x10°
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