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ABSTRACT: Radiocarbon, OSL, "’Cs and *'°Pb age dating methods are the main tools for the Quaternary
geochronology. And for OSL, *%Pb and *'Cs age dating, gamma-ray measurement is the essential technique. Two
gamma-ray spectrometers systems are operated in KIGAM. The SEGe (Standard Electrode Coaxial Ge Detector,
model: GC3020) gamma-ray system was installed to measure the annual dose for OSL. Because this detector has
poor detection efficiency and energy resolution in the lower energy less than 100 keV, it is not proper to measure
1% and "’ Cs. A newly prepared BEGe (Broad Energy Germanium Detector, model: BE6530) type gamma-ray
detector was confirmed very good efficiency and energy resolution for OSL, *%Pb and *'Cs age dating. The SEGe
gamma-ray detector system had some problems of the background counting. High background variation was
detected, and it was influenced to more than 5% error to normal annual dose for OSL dating. The level change
of the liquid-nitrogen and attenuation of the gamma-ray caused the problem. To overcome the problems of
background counting effect, 5 cm Pb blocks were installed under the liquid nitrogen dewar, and, as a result, the
error was reduced less than 1.7%.
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Table 1. Mechanical informations of SEGe (GC3020) and BEGe (BE6530) gamma-ray spectrometer systems.

SEGe detector

BEGe detector

Model GC3020 (Canberra, USA) BEG6530 (Canberra, USA)
Type SEGe (Standard Electrode Coaxial BEGe (Broad Energy Germanium
yp Ge Detector) Detector)
Energy range 40 keV ~ 10 MeV 3 keV ~3 MeV

Typical relative efficiency

Resolution (FWHM) (at 1.3 MeV)

Shield

30% at 1332 keV
1.20 keV (at 122 keV), 2.0 keV

Model HPLBS1 (Low-background
lead shield), Oretec

60 % at 1332 keV

0.50 keV (at 5.9 keV), 0.75 keV
(at 122 keV), 2.0 keV (at 1.3 MeV)

Model 777 (Ultra low-background
shield), Canberra
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Fig. 1. Detector efficiencies of SEGe (GC3020) and
BEGe (BE6530).
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Fig. 2. Energy resolutions of SEGe (GC3020) and
BEGe (BE6530).
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Fig. 4. Backgrounds of transparent polymer films for center point marking.
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Table 2. Data of “Pb activity, age dating and accumulatiuon rates.
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Depth Weight Total’’’Pb Excess”°Pb Mass flux InventoryExcess’''Pb Age Accumulation rates
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6-9 139  199+30 128 19 2374 7 2000 2.1
9-12 153 16123 90 20 1838 16 1991 23
12-15  18.7  110£16 39 25 975 25 1983 42
15-18 18.7  108+16 37 25 925 31 1977 3.7
18-21 14.6 151422 80 19 1559 38 1968 1.2
21-24 157 136420 65 21 1363 54 1948 0.76
24-27 209  100+15 29 28 811 82 1908 0.52
27-30 22,6 7711 6 30 187 135 1874
30-33 23 71£11 0 31 0
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Fig. 7. Gamma-ray spectrum of the Daecheon-lake sediment.
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