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Abstract - The individual dose equivalent, H,, effective dose, E, and gender specific effective
dose, E™ and E', were evaluated using the male and female phantoms of MIRD type located in the
radial gamma radiation field near a point source. The point sources were placed at the distances of
15, 40 and 100cm in front of the body at different heights. Two radionuclides, Bcs and ™1, were
selected for the illustrative examples. In terms of the gender specific effective doses, E' is higher
than E™ with a few exceptions, e.g. the case where the point source is at the height of
reproductive organs, but the differences from the sex- averaged values are not significant enough
to justify use of gender specific dose conversion factors for the radial gamma field. The ratios
Hy/E were in the range of 1 to 3 depending on the source and dosimeter positions when the
dosimeter is worn on the front surface of the torso covering from chest to lower abdomen, but
varied from 0.34 to 65 in extreme cases. When it is assumed that the typical handling procedure
of radioactive source material and the typical dosimeter position(on the chest) be respected, the
dosimeters calibrated against the broad parallel field appear to provide estimates with acceptable
errors for the effective dose of workers exposed to radial broad gamma field around a point source.
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Fig.1. Dlustration of the geometrical arrangement
used for the calculation of effective doses
and dosimeter responseé due to a point
isotropic source. Three cases of source-
to-body surface are selected: 15, 40
and 100cm. For each case of source
-to-body surface distance, the point
source is placed on Z' axis at 17
different positions: z'=-80, 5, 15, 25,.,,
155cm. Dosimeters are placed on the
front surface of trunk at the points of
x=110cm, y=-866cm and z=5, 15, %5,.., 6cm.
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Table 1. Differences in effective dose, male and female effective dose as a function of point
source location for 'Cs(unit:10*"Sv/per photon emitted™).
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Source-to-body surface distance(cm)
Source
height 15 40 100
(cm) E |[E"|E |MF| E |E"|E |MF| E |E"| E |MF
-80 089 1054|124 | 043 098 | 067|129 052 | 0.76 1 058 | 9.35 | 0.61
5 215 | 2241202 1.10 751 | 745|758 098 | 191 | 18719 | 095
15 234 12161251 | 0.86 813 | 77618511 091 | 196 | 1871205 091
25 243 | 210|276 | 0.76 845 | 7.82 1908 | 086 | 200 | 192|208 | 092
35 245 | 206 | 285 | 0.72 844 | 768 19201 083 | 200 1191|210 091
45 234 1188 | 280 | 067 802 | 723880 ! 082 | 195 1185|204 | 090
55 199 | 165 233 | 0.70 727 | 659 |79 | 083 | 1.89 [ 181|197 091
65 157 | 143|171 | 083 6.39 | 583|683 | 08 | 1.80 | 1.70 | 190 | 0.89
75 116 | 116|116 | 1.00 535 [ 502|569 08 | 1.70 | 162 | 1.77 | 0.91
85 765 | 787|743 | 1.05 435 1411 14591 089 | 158 | 150|166 | 090
95 484 1494 | 472 | 1.04 348 | 3321|363 091 145 11381150 | 092
105 312 | 311|312 | 0.99 273 | 263|281 093 | 1.34 1126|141 | 0.89
115 209 | 203216 093 213 | 205(220| 093 | 119 | 114|122} 093
125 147 | 139115 | 0.89 167 160|174 092 | 1.08 | 1.02 114} 090
135 107 1099|114 | 0.87 136 11301141 | 092 | 096 | 092 | 1.00 | 092
145 08 1074|091 082 110 | 1061114 092 | 084 { 0.81 {091 | 0.89
155 066 {058 1073 0.79 088 [ 084|091 092 | 077 | 0751081 | 092

a) Dose per unit activity(Bq) may be calculated by multiplying the numbers by the total
gamma yield(0.85).

b) E/E"

Table 2. Differences in effective dose, male and female effective dose as a function of
point source location for *'I(unit:10™"Sv/per photon emitted™).

Source-to-body surface distance(cm)
Source

height 15 40 100
(em) E || B M| E |E" | B |MF| E | E* | E | MF
82 048 | 031 | 066 | 046 | 052 | 038 | 066 | 057 | 043 | 034 | 053 | 0.64
125 | 134 | 11.7 | 1.14 | 442 | 438 | 446 | 098 | 115 | 1.12 | 1.18 | 095
15 136 | 126 | 146 | 086 | 480 | 460 | 501 | 091 | 1.17 | 1.14 | 1.20 | 095
25 142 | 121|162 | 074 | 500 | 465 | 535 | 086 | 1.19 | 1.15 ' 1.24 | 093
35 144 | 119 | 168 | 070 | 496 | 454 | 538 | 0.84 | 1.20 | 1.14 | 1.25 | 091
45 135 | 108 | 162 | 066 | 471 | 423 | 518 | 081 | 1.17 | 1.11 | 122 | 091
55 114 | 943 | 135 | 069 | 427 | 389 | 467 | 083 | 111 | 1.06 | 1.16 | 091
65 903 | 823 | 984 | 083 | 370 | 340 | 399 | 0.85 | 1.06 | 1.01 | 1.12 | 0.90
75 658 | 661 | 657 | 1.00 | 3.09 | 290 | 3.30 | 0.87 | 099 | 095 | 1.03 | 092
85 424 | 440 | 404 | 1.08 | 251 | 237 | 266 | 0.89 | 093 | 0.89 | 0.97 | 092
95 260 | 267 | 2531 1.05 | 196 | 186 | 204 | 091 | 084 | 081 | 096 | 0.83
105 165 | 165|165, 1.00 | 151 | 146 | 157 | 092 | 0.77 | 074 | 0.81 | 091
115 108 | 105 | 112 | 093 | 1.18 | 1.13 | 1.23 | 091 | 0.70 | 067 | 0.74 | 091
125 076 | 072 | 078 | 091 | 092 | 088 | 096 | 092 | 061 | 058 | 0.64 | 092
135 055 | 051 | 060 | 083 | 072 | 070 | 075 | 093 | 055 | 053 | 057 | 092
145 042 | 038 | 047 | 0.80 | 057 | 055 | 060 | 091 | 048 | 047 | 050 | 0.95
155 033 1029 | 037 | 077 | 046 | 045 | 048 | 092 | 043 | 042 | 0.45 | 0.95
a) Dose per unit activity(Bq) may be calculated by multiplying the number by the total

gamma yield(0.99).

b) E"/E".
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Fig. 3. Variation of the ratio E//Ewith locations
of the source(™"Cs) and of the
DosinebronZaxs . 6 dosimeter. The numbers on scale

o) represent the heights from the bottom
of body trunk in cm. Source-to-body
surface distances: (a) 15cm, (b) 40cm

Fig. 2. Ratio of the reading from a dosimeter (c) 100cm.

in front of the body, H,, to effective
dose, E, for a point source at 40cm in

front of the body. (a) ¥'Cs (b) L.
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