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Non-Linear Energy Weighting Circuit Using Discriminator
Bias Moduration for NaI(Tl) Scintillation Exposure-Rate Meter

Shigeru MORIUCHI

Div. of Health Physics and Safety, Tokai, JAERI

(Received August 2, 1973)

In radiation dosimetry the radiation dose or exposure is
often calculated from the measured pulse height (energy) spectrum
by applying a energy weighting function dependent on the type of
detector, the kind of radiation and the radiation dose unit.
Electronic circuits have been developed for calculating auto-
matically the energy weighting, presently used in the field of
health physics and in reactor shielding studies.,

The energy weighting circuit utilizing discriminator bias
moduration described is a circuit for non-linear energy weighting;
it was developed for a NaI(Tl) exposure-rate meter in measurement
of environmental low-level gamma exXposures.

The new energy weighting modules designed for easy inter-
connection with other standard NIM modules are considerably improved
in temperature stability and overall accuracy of energy weighting,
compared with the original ones. The problems in design, adjust-
ment and test of the circuit are mainly described.
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Table. 1 Table of optimum cncrgy of folding points
and the bias applied to comparaters

Toldi int
LU !I.'lg' porn i 2 3 4 5
number in Fig. 1
Bnorgy 1.0 6.4 0.25 | 015 | 009
(MeV ) ) ) ‘ ’ o
Bias of @ at
as of somparator 2.0 0.8 0.5 0.25 | 015
(Volt)
Table. 2 Representative examples of caleulated active

! time period of cach step

Periods (#8)
step Encrgy - '

_ number | range 198X " NaI(T4) [15"¢X15"NaX (T4 )| 2° 6X2°Nal (Tg) |3 ¢xXI NaI (T8>
| 1| 30~10McV 1195 1031 848 511

2 10~04MeV 1181 810 57 3 393

3 | 04~025Mo0V 232 142 103 70.5

4 025~015M e V 5 6.5 423 39.4 35.3

5 015~009McV 177 17.3 17.1 . 16.9

6 009~Discri. 2 0.0 2 0.0 20.0 2 0.0

leve 1




