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Table 2. Cosmic-ray absorbed dose rate in LiF TLD*(nGy.h™"),

Cycle Duration of TLD used ‘
Exposure (90d) Chip-7 PTFE-7 TPFE-6
1 Oct, 13/86— Jan, 12/87 23.0£2 4 30.0£3.7 45.9+7.3
2 Feb, 6/87—May 7/87 24.2%£2.5 22.4+3.3 41.5+6. 3
3 Jul, 23/87 — Oct. 21/87 22.7x2.7 27.0x12 32.1+2.2
4 Nov. 28/87 — Feb. 26/88 30.9%8.9 24.5+19 46.0+12.2
5 Mar. 16/88 — Jun. 14/88 29.0£6.9 24.7£19 42.5+1.3
Grand Average 23.6+13 25.9£0.8 40.0t1L 1

% Measured in a lead castle of 10— 15cm thick installed in a room of third floor of four-story reinforced

concret building,
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Fig.1. Puise height distribution of cosmic-ray measured by 3“¢x3” cylindrical Nal(T1) scintillation

detector.
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Fig.2. Shielding effects on the pulse height distribution of cosmic-ray.
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Fig.3. Intrinsic total counting efficiencies of 3”¢ spherical and 3”¢ x3” cylindrical Nal(Tl) scintillation

detectors.
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Table 3. Cosmic-ray absorbed dose rate in air measured by Nal(Tl) scintillation spectrometry.

Location Deose Rate* (nGy-h™")
Outdoor open field, CNU Daedeok campus 34.3
(36°22’ N, 127°21'E, ~70m alt.)
In the center of a room in the same place with a total roof 24.6
and ceilling thickness of 24, Ocm reinforced concrete+13. Ocm
ordinary concret+0, 23cm lead sheet,
In a lead castle of 15em(top) and 10cm (sides & bottom) 21.1

thick located in the same room

% Uncertainty due to counting statistics is less than 0. 5%.
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Fig.4. Inside and outside background gamma-ray spectra of a lead castle measured by 3% x 3 cylindri-

cal Nal(Tl) detector.
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Study on The Quantification of Cosmic-Ray Component
Contributed to Natural Background Radiation Exposure*

Jae-shik Jun, Hi-Peel Oh, Chung-Woo Ha,”* Heon-Jin Oh, and In-Seon Kang
Department of Physics, Chungnam National University
** Korea Advanced Energy Research Institute

Abstract

In order to quantify the contribution of cosmic-ray ionizing component to the dose given by natural ba-
ckground radiation, a series of measurement has been carried out using LiF TLDs for about one and a half
years on quaterly basis.

Three different types of LiF TLDs namely, chips and PTFE based disks of "LiF, and the same disks
of °LiF for identifying possible contribution of neutron component were used. Measurements were made by
placing badge-incased TLDs in a lead castle of 10 to 15cm thick instailed in a room on the third floor of
a four-story building in CNU Daedeok campus for 5 cycles of 90 days.

For comparison a series of spectrometric study was also porformed for the energy region over 3 MeV usi
ng a 3" x 3”Nal (T1) scintillation detector in associationwith an MCA of 1024 channels, and it was found that
the data obtained by the TLDs placed in the lead castle indicate 75% of the dose given by outdoor cosmic-
ray component.

The results obtained by the TLDs through correction for shielding loss show that the outdoor dose con-
tribution of ionizing component of cosmic rays at this campus is 34.3+1.1 nGy/h which satisfactorily agrees

with that expected for our particular location of measurement.

* Research sponsored by the Ministry of Education as a program for the promotion and specialization of basic
science in 1986-1987. This paper contains a part of the work performed under the title of “Research on Radia-

tion Dosimetry and Assessment(1ll).”



