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Fig. 1. Energy dependence of the MOSFET dosimeter.
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Table 1. Number of electrons contributing to absorbed dose for different photon energies.

Photon energy (MeV}

Components
0.02 0.06 0.18 0.662 20 6.0
Silicon base 96 (50%) 103 (76%) 158 (85%) 176 (97%) 135 (75%) 142 (76%)
Epoxy bulb 0 (0%) 0 (0%) 5 (3%) 2 (1%) 6 (3%) 1 (1%)
50, sensitive volume 54 (28%) 21 (15%) 21 (11%) 1 (1%) 1 (1%) 0 {0%)
Polysilicon (0.5 micron) 25 (13%) 4 (3%) 1 (1%) 0 {0%) 0 (0%) 0 (0%)
PSG (2 micron) 13 (7%) 5 (4%) 1 (1%) 1 (1%) 0 (0%) 0 (0%)
Cable (Kapton, Ni, Au) 0 (0%) 0 (0%) 0 (0%) 1 (1%) 37 (21%) 44 (24%)
Others (e.g., Aluminum) 3 (2%) 3 (2%} 0 (0%) 0 (0%) 0 (0%) 0 {0%)
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Fig. 2. Depth dose dependence of the MOSFET dosimeter.
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Radiological Characterization of the High-sensitivity MOSFET Dosimeter

Sung Koo Cho, and Chan-Hyeong Kim

Nuclear Engineering Department, Hanyang University

Due to their excellence for the high-energy therapy range of photon beams, researchers show increasing
interest in applying MOSFET dosimeters to low— and medium-energy applications. In this energy range,
however, MOSFET dosimeter is complicated by the fact that the interaction probability of photons shows
significant dependence on the atomic number, Z, due to photoelectric effect. The objective of this study is to
develop a very detailed 3-dimensional Monte Carlo simulation model of a MOSFET dosimeter for radiological
characterizations and calibrations. The sensitive volume of the High-Sensitivity MOSFET dosimeter is very
thin (1 #m) and the standard MCNP tallies do not accurately determine absorbed dose to the sensitive
volume. Therefore, we need to score the energy deposition directly from electrons. The developed model was
then used to study various radiological characteristics of the MOSFET dosimeter. the energy dependence
was quantified for the energy range 15 keV to 6 MeV; finding maximum dependence of 6.6 at about 40 keV.
A commercial computer code, Sabrina, was used to read the particle track information from an MCNP
simulation and count the tracks of simulated electrons. The MOSFET dosimeter estimated the calibration
factor by 1.16 when the dosimeter was at 15 cm depth in tissue phantom for 662 keV incident photons. Our
results showed that the MOSFET dosimeter estimated by 1.11 for 1.25 MeV photons for the same condition.

Key Words: MOSFET dosimeter, Energy dependence, Regional electron contributions, Depth dose

dependence
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