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Abstract— Ultralow background gamma-ray measurement system was installed to measure and anal-
yze gamma-rays emitted from environmental and swipe samples. The background reduction techniques
applied on this system are the passive shielding to surround the HPGe detector, an active external
anticosmic shield to shield cosmic-rays and the nitrogen gas supply to minimize the introduction of
ubiquitous radon decay nuclei. The performance test result showed that the system background at
energies between 50 keV and 2 MeV is reduced about 10% order and the MDA is so low as to be
suitable for the environmental sample analysis. But it is appeared that the neutron produced by cosmic-
ray increases the background at low energy region.
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Table 1. HPGe ZA&7] AFY EAsl= YA 82
FE[3, 4]

Radionuclide Concentration in dpm/kg

Maers | *n | K
| Aluminium Tt 20 | <4 to 2000 <20 to 1000
Berylium 10 70 <1000
Copper <03 <08 to 3 <10
Copper(Grade 101) <003 <006 <05
Copper(OFHC) <03 <08 to 10 <10
Epoxy 50 to 4000 | 80 to 53000 |<1000 to 72000
Grease, High Vacoum <1 <7 <8
Indium <1 <3 <20
Lead <002 <004 <01
Molecular Sieve 400 to 500 |1,000 to 3000 8000 to 9,000
Aylar, Alummized 100 20 <2000
0i, Cutting <04 <3 <20
Plastic, Tubing 4 <4 <800
Printed Circuit Board 2,000 4000 4000
Quarz 6t 60 <2 to 1000 <200
Reflector Materials <01 to 100 | <07 to 200 | <5 to 300
Rubber, Sponge 50 to 200 | 80 to 1200 | <400 to 2000
Silica, Fused <20 <10 <100
Stlicone, Goam 20 50 <200
Sodium Iodide(TY) <3 <4 <30
Soider <03 <08 <10
Steel, Stainless <2 <6 <200
Steel, Pre WW II <05 <09 <10
Teflon <03 <lto7 <
Wire, Teflon Ceoated <4 <1 <20 J

Table 2. HPGe #&7] & EAsl= WA I9F v

[341
Radionuclide Concentration in dpm/kg

Materials 2eT] 24py K
Capacitors 0005 to 009 | 003 to 06 <07 to 6
Diodes 0002 <001 to 002 3to4d
Inductors 02 03 15
Mumetal Shields <002 10 2
O-Rings <003 <005 to 05 <2
Resistors 0003 to 02 | 001 to 03 <03 to 8
Transistors 0004 001 to 002 | <02 to 03
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Lead castle with
sectional door

1. Cosmic shield (plastic scintillation detector)

2. Low background lead shield (<50 Bg/kg, thickness : 130 mm)

3. Ultra-low background lead shield (<10 Bg/kg, thickness : 20 mm)
4. Ultra-low background copper shield (thickness : 4 mm)

5. Plexiglass (thickness : 4 mm)

6. HPGe detector

7. Preamplifier

8. Dewar
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