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ABSTRACT

While performing a hand verification of ABACOS 2K calculations we noticed what
appeared to be a significant difference in the counting efficiencies calculated with two
different Pu-238 lung-set standards. One standard was from the DOE Phantom Library
and one was fabricated by the University of Cincinnati. The lung-sets were counted in a
wound counter jig armed with a Canberra ACT-11 Ge detector array. Each lung-set was
counted for 5400 seconds five times. The lungs were removed from the jig and replaced
before each count. The counting efficiencies were calculated with Mathcad using the 17
keV x-ray line. Inthistak | will review the results of this comparison, which suggest
that there is a significant systematic difference between the two standards.
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Wound Counter
SRS |
\ Comparison of Lung Sets

Comparison of 5400 second counts of the DOE Library lung set and the UC
lung set on the wound counting system. The 17 keV x-ray group was
analyzed. Written in Mathcad 2001i.
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DOE Library Lung Set

Five 5400-second counts of the DOE lung set and the theoretica standard deviations for
each count are presented below. The lungs were removed from the counter after each
count and replaced for the next count.
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The chi-squared test shows that the experimental and theoreticad standard deviations
are not sgnificantly different, i.e., there is no sgnificant placement error.
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UC Lung Set

Five 5400-second counts of the UC lung set and the theoretical standard deviations for each
count are presented below. The lungs were removed from the counter after each count and
replaced for the next count.
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The chi-squared test shows that the experimental and theoretical standard deviations
are not Sgnificantly different, i.e, thereis no sgnificant placement error.
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Activity in Lung Sets
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The uncertainty (1s) in activity isquoted at 1.7% for the DOE lung set and 0.54% for
the UC lung <.
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Counting Efficiency

Comparison.mcd

The counting effidencies e for the wound counter in counts per disintegration (unitless) are

cd culated with each source.
XpoE Xuc
o . 54005 o 54005
DOE- Activitypog ue- Activity o
. -5 . -5
epoE = 5095 10 eyc =598 10

The total propagated uncertainty is calculated for each efficiency.
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Plot of efficienciesand 3s uncertainties for both lung sets.
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t Test

Even without the t-test, the counting efficiency caculated with DOE lung set is obvioudy
different than the counting efficiency cdculated with the UC lung s, i.e., the activity quoted
for one or both sourcesisin error.
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The cumulétive probability for thisvdue of tis

pt(t, df) = 1.0000

which meansthat it is most unlikely that these two sources have produced the same counting
effidency.



