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The Measurement of National Standard S-Rays Energy
Spectrum
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In the present study, we measured the pure beta particle energy spectra of '/Pm, ®Kr, ®Sr+Y radionuclide
sources. We confirmed the residual maximum energies of KRISS sources meet the requirement of ISO 6980 and
calculated mass collision stopping power ratio, which is essential for absolute measurement of absorbed dose
from the reference 8 -rays. The residual maximum energies of KRISS "'Pm, ®Kr, *Sr+%Y sources are 0.14,
0.57 and 0.93 MeV, respectively and the mass collision stopping power ratios are 1.123, 1.120 and 1.109,

respectively.
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Fig. 1. Energy calibration of a KRISS Si(Li) detector using *Fe,
HiAm B
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Fig. 2. Measured energy spectrum at the calibration distance
without the PMMA absorber. Each energy spectra indicates “5y
+0y (), Wpm (b) and ¥Kr sources (c). The broken line means
photon contamination from bremsstrahlung and characteristic
X-rays.
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Table 1. CSDA and extrapolated ranges, and thickness of PMMA slabs used to absorb B-particles.

Radionuclide Maximum CSDA range Extrapolated Thickness of
energy (keV)S) (g/cm2)4) range (g/cm’)” PMMA (g/cm’)
YPm 2245 0.055 0.048 0.061
SKr 687.1 0.279 0.239 0.355
Y5 +*y 2,279.8 1.169 1.019 1186
a b
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Energy (keV) sources (c) emerging after penetrating the PMMA absorber.
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Fig. 4. X-ray energy spectra from Pm source presented as a
function of PMMA slab thickness.
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Fig. 5. Analysis of measured spectra from "“Pm. Curve A is

measured at the calibration distance without PMMA absorber
thus it contains 8 and X-rays in the energy spectrum. Curve B
is evaluated from curve C using Equation (1). Curve C is X-ray
energy spectrum penetrating the PMMA absorber placed in
front of Si(Li) detector at the reference distance.
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Fig. 6. Comparison of the energy calibration results obtained by conversion electrons and photons (a) and the energy difference of

those two calibration results, i.e., line A and B (b).
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Table 2. The measured residual maximum energies (Ees) of
KRISS Pm, ®Kr, 9°Sr+*Y sources and values suggested

Table 3. Comparison of mass electronic stopping power
ratios of tissue to air for KRISS Pm, ®Kr, °Sr+%°y

by 1SO 6980 for the reference beta emitting radio-nuclides. sources.
Residual maximum energy (MeV), Mass electronic stopping power ratios
a) . . .
Radionuclide Eres Organization in tissue/air
147Pm SSKI_ 9OSr +90Y ‘147Pm SSKI QOSI' +90Y

ISO Requirement 0.13 0.53 1.80 KRISS 1.123 1120 1.109
KRISS 0.14 0.57 1.93 PTB (1986) 1.124 1121 1.110
ETL (1993) 1.126 1122 1.110

“E,es should be greater than the ISO requirements however, If
Eres exceeds the maximum end point energy of beta-ray, the
source contains a radioactive contaminant which emits higher
energy particles than the reference radionuclide and it
therefore does not meet the requirements of International
Standard.

(Table 2).
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