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Study of energetic X-ray Spectrum in room of computed
tomography (CT) scans usingMCNPX-2.3.0and MCNP-
5beta 4.13 codes

Dr. Tawfik Abo Shdeed?

e Abstract :

Background and purpose: In this paper Monte Carlo Codes MCNPX- 2.3.0
andMCNP-5beta 4.13 were used, which have been verified to be a suitable tools to
evaluate dose distributions in radiotherapy problems, to simulate the X-ray
spectrum and photons’ dose distribution inside and outside the room of CT scans .
Materials and methods: The geometric design was taken as the same as the design of
CT room in the national Asswiedaa hospital and the X-ray tube parameters (Voltage
, Effective mAs ) were chosen (120 kVp , 300mAs ) respectively ; these values equal
tobrain CT parameters.The calculated X-ray spectrum was compared with
experimental measurements and spectra calculated by other researches. Generally,
there was a good agreement between the simulated x-ray and comparison spectra.
Results: It was found that the effective dose rate is 1.91E-08 mSv/w for the dose in
the waiting area, and 1.48E-8 mSv/w for the working dose at 80 kVp, and this values
increases to 7.18E-7 mSv/w and 3.08E -6 for both the waiting area dose and the
working dose respectively at 100 kVp.

o Key Words:
X-ray spectrum, Tungsten anode , MCNP code , CT scans , dose distribution .

Z lecturer. Second Faculty of Mechanical and Electrical Engineering - Damascus University
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