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Other Corrections and Units Conversions

In the case of the results reported by Hashizume et al. (1967), a correction applied by the
authors for angle of incidence, ranging from 1.09 to 1.31, has been removed. It is of course
replaced by the implicit modeling of the DS86 calculations. Kaul et al. (1987) had also removed
it from the measurements given in Table 10 of Appendix 11. As Hashizume et al. also did not
subtract a background estimate from their reported measured values, an estimated background of
0.165 Gy has been subtracted from the measurements, somewhat less than the background of
0.199 Gy subtracted from these same measurements by the authors of Appendix 11. The
background estimate used here was obtained by averaging all of the separate measured values for
background annual dose rate that are discussed in the section on TLD background of this work,
and multiplying by the estimated age of the samples.

No other adjustments were applied, apart from a unit conversion to relate exposure in air
(Roentgens) to dose, or dose in one medium to that in another. Unit conversions were applied as
was done in Appendix 11 of the DS86 Report.

Results

The calculated building gamma kerma and the calculated total in situ dose to quartz are
shown for both DS86 and DS02 in Tables 10 and 11, along with the DS02 ground distance that
was determined for each sample by map evaluation using GIS. Tables 12 and 13 give 1) the
measured values in units of dose to tissue as reported by the authors or as converted from the
units reported by using the conversion factors given above, and 2) corrected to a free-in-air-
equivalent value at 1 m above ground at the same location, along with 3) measured/calculated
ratios. The free-in-air-equivalent measured values are shown in relation to DS86 and DS02 free-
in-air calculated values in Figures 17 and 18. The plotted measurements are classified according
to the four historical classifications that differentiate the methods used in this section to calculate
the in situ dose to quartz:
• measurements reported by Ichikawa et al. (1966),
• measurements reported by Hashizume et al. (1967),
• measurements reported in DS86, and 
• measurements made since DS86.

It is important to note that these four categories differ markedly in regard to measurement
uncertainty. This is particularly true of the 1966 measurements, and to a lesser extent the 1967
measurements, which were made with older methods and are subject to considerably larger errors
in the independent variable (distance) than the DS86 and later measurements. These
measurements are included here, and extensive efforts have been made to portray them
realistically in relation to calculated values, because of the unfortunate lack of DS86 and later
measurements at proximal distances, especially in Nagasaki, but they must be regarded with
caution.
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