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G(E) Functions (Spectrum-Dose Conversion Operator) of 3"¢ Spherical

NaI(T1l) Scintillation Detector for Estimating Effective Dose Equivalent
Masahiro TSUTSUMI, Shigeru MORIUCHI and Kimiaki SAITO

Department of Environmental Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Tbaraki-ken

(Received October 31, 1989)

With the recommendations of the Internaticonal Commission on
Radiological Protection on limiting exposure to external radiation, the
concept of effective dose equivalent has been introduced into the
national regulation. TFor estimating effective dose equivalent, the G(E)
functions of the spectrum-dose conversion operators, which evaluate the
dose directly from an observed pulse-height spectrum with ease and
accuracy, were determined. The NaT(Tl) scintillation detector is
spherical one of 3 in, diameter, and the energy range of gamma rays is
40 keV to 3 MeV, TFor five idealized irradiation geometries, G{(E)
functions for the effective dose equivalents are presented respectively.
Effective dose equivalents used in this calculation are quoted from the
data of G, Willlams et al. calculated by the Monte Carlo method with
anthropomorphic phantoms. The G(E) functions for dose equivalent at
1 cm depth of the ICRU sphere and absorbed dose to alr in free air are

also represented for comparison.

Kevwords: Effective Dose Equivalent, 1 cm Depth Dose Equivalent,
| 3in-diam. Spherical NalI(Tl) Sciantillator, Spectrum-Dose
Conversion Operator, G(E) Function, Energy Range 40 keV to
3 MeV, Monte Carlo Method, Anthropomorphic Phantom, ICRU
Sphere.
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Table 1 Weighting factors recommended

by the ICRP
Organ or tissue fieighting factor
Gonads 0.2%
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces G6.03
Remainder 0.30
Total 1.9
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