Measuring of radiation levels of electron tubes with byproduct material

1. Measurement set up

With a dose meter EG&G LB1236 the background intensity was measured with 0.06 uS over
0.49 hours = 0.122 uS per hour (see picture lower row). Background activity near Munich
given by government measurement are 0.8-1.0 mSv per year (0.09 — 0.11 pSv per hour)
which seems to be comparable. The reading of dose meter is checked to the accompanied
dose test source.
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With arc tube in a distance of 1 cm same measurement was done (see picture). In order to increase
the sensitivity we filled this arc-tube with 800 mbar which is at least 6 times more than usual. In
addition we omit the absorber but measurements were done in air.

The result is shown in the picture below that we have a dose of 0.13uS in 0.84 hour leading to dose
rate of 0.155 uSv/h with arc-tube filled with 6 times higher activity than usually.



The difference is about 0.155-0.13uSv/h=0.025 uS/h. The dose conversion factor to the unit of rad is
100 rad/Sv. As a result we calculate 0.0025 mrad per hour which is far under the limit of 1 mrad for
quartz lamp vessels filled with 8 times higher activity. Even under this condition one must be aware
that natural occurring dose rates are six times higher meaning that normal lamp dose rates are
around 50 times lower than natural dose rate.
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