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Fig. 1. Energy dependence of the ratio of the dose
equivalent H(d) at a depth d=0.07mm on
the centre line of a broad beam of photons
energy E perpendicularly incident on the IAEA
cube phantom to the air collision kerma K,
in free air. X symbol, flux tally resuit of
MCNP calculation - 0 symbol, cell ene-
rgy deposition tally result of MCNP cal-
culation . + symbol, Grosswendt result.
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Fig. 2. Energy dependence of the ratio of the
dose equivalent H(d) at a depth d=10
mm on the centre line of a broad beam
of photons energy E perpendicularly in-
cident on the IAEA cube phantom to
the air collision kerma K, in free air. X
symbol, flux tally result of MCNP calcu-
lation : O symbol, cell energy deposition
tally result of MCNP calculation : + sy-
mbol, Grosswendt result.
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Table 1. Conversion factor H(d)/K, at the depths of 0.07 and 10mm within a 30cm X 30cmX 30
cm water cube phantom on the centre line of an expanded parallel beam of monoenergetic

photons of energy E perpendicularly incident on one of the cube side faces.

Cell energy deposition tally result flux tally result
Photon enery H(0.07) /K. HQ10)/K, H{(0.07) /K, H(10)/K,
(keV) (Sv/Gy) (Sv/Gy) (Sv/Gy) (Sv/Gy)
10 0.986(0.84% )* 0.009(8.73% ) 1.014(0.79% ) 0.0069(9.84% )
15 1.010(0.81%) 0.259(1.64%) 1.065(0.84% ) 0.271(1.74%)
20 1.051(0.90% ) 0.597(1.25% ) 1.128(0.88% ) 0.656(1.34% )
30 1.213(0.98% ) 1.121(1.24%) 1.321(0.99%) 1.220(1.27% )
40 1.435(0.98% ) 1.512(1.22%) 1.537(0.23% ) 1.612(1.24%)
50 1.617(1.09% ) 1.740(1.15% ) 1.722(1.02%) 1.874(1.25%)
60 1.733(1.49%) 1.901(1.14%) 1.796(0.97%) 2.008(1.17%)
80 1.729(0.91%) 1.950(1.06% ) 1.796(0.94% ) 2.005(1.11%)
100 1.673(0.88% ) 1.835(0.95%) 1.718(0.88% ) 1.887(1.01%)
150 1.531(0.94%) 1.631(0.88% ) 1.520(0.80% ) 1.623(0.91%)
200 1451(1.12%) 1.497(0.85% ) 1427(0.77% ) 1.500(0.89% )
300 1.354(1.00% ) 1.374(0.81%) 1.329(0.75% ) 1.375(0.84% )
400 1.282(0.77%) 1.293(0.76 %) 1.289(0.75%) 1.300(0.81%)
500 1.249(0.73% ) 1.255(0.77% ) 1.246(0.74% ) 1.260(0.80% )
600 1.226(0.73% ) 1.232(0.77%) 1.223(0.74% ) 1.230(0.78 % )
800 1.201(0.79% ) 1.201€0.76 %) 1.194(0.74 %) 1.189(0.96% )
1000 1.179(0.73% ) 1.184(0.77%) 1.179(0.74% ) 1.174(0.76 %)

a) Estimated statistical error.
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Table 2. Conversion factor H(d)/K, and the corresponding statistical deviation ¢ at the depths
of 0.07 and 10mm within a 30cmX 30cmX 15cm PMMA phantom on the centre line
of anexpanded parallel beam of monoenergetic photons of energy E perpendicularly

incident on one of the phantom faces.

Photon H(0.07) /K, o H(10)/K, o
energy .
(keV) (Sv/Gy) (%) (Sv/Gy) (%)
10 0.603 0.77 0.018 461
15 0.621 0.86 0.233 144
20 0.655 0.89 0.453 1.20
30 0.811 101 0.806 1.22
40 1.030 1.06 1126 121
50 1.252 110 1.384 115
60 1404 1.39 1.555 1.07
80 1.542 1.00 1.688 0.97
100 1.564 0.93 1.706 0.94
150 1.459 0.77 1.584 0.86
200 1407 1.30 1.454 0.86
300 1310 0.78 1.331 0.79
400 1.251 0.77 1271 0.79
500 1.214 0.74 1.223 0.79
600 1.195 0.75 1.198 0.78
800 1.169 0.74 1.163 0.75
1000 1158 0.74 1.160 0.74
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Fig. 3. Comparison of H(0.07)/K.. X symbol,

0.5

H(0.007)/K, for the ICRU sphere acco-
rding to the ICRP(7) : O symbol, H(O.
007) /K, for the IAEA water cube phan-
tom according to the present calcula-
tion - + symbol, H(0.007)/K, for the
PMMA slab phantom according to the
present calculation.
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Fig. 4. Comparison of H(10)/K.. X symbol, H

(10)/K, for the ICRU sphere according
to the ICRP(7) © O symbol, H(10)/K,
for the IAEA water cube phantom accor-
ding to the present calculation : + sym-
bol, H(10)/K, for the PMMA slab pha-
ntom according to the present calcula-
tion.
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Conversion Factors for Calibration
of Personnel Dosimeters

Won-Koo Lee, Tae-Young Lee, Chung-Woo Ha
Korea Atomic Energy Research Institute

ABSTRACT

MCNP code was used to calculate conversion factor H(d)/Ka at the depths of 0.07
and 10mm within a water phantom recommended by IAEA and within a PMMA phantom
required by the US dosimeter proficiency testing programmes. The calculations were perfor-
med for an expanded parrallel beam of monoenergetic photons of perpendicular incidence
on one faces of the phantom. The results can be used as conversion factor in calibrating
individual dosemeters in terms of the dose equivalent quantities defined direcﬂy in the

phantom.

Key words - Dosemeter, Conversion factor, Water phantom, PMMA phantom. MCNP code.



