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Recently, multiwire proportional chambers(MWPC) have been used for a variety of applications
including X-ray radiography, neutron radiography and particle trajectory measurements.

For the application to medical radionuclide imaging, a MWPC with sensitive area of 120.x 120
mm- was constructed and studies were made on the characteristics for gamma-rays, particularly for
140 keV gamma-rays from Tc-99 m. In this system, delay-line readout method was used and data rate
of about 200 k counts/ sec was possible. Its spatial resolution for T¢-99 m was 6 mm FWHM with PR-
gas and 4.5 mm FWHM with Xe-gas. For Am-241 (60 keV), 3.6 mm FWHM with PR-gas was ob-
tained. In addition, the sensitivity of MWPC was compared to that of scintillation camera. From

phantom study, it was demonstrated that it separates the 3 mm lead bar pattern for Tc-99 m.
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Fig. 1 Schematic diagram and photograph of the
constructed MWPC.

Table 1. Details of MWPC,

Anode wire : 20um¢ Gold plated tungsten wire
Space between wires : 3mm
Cathode wire : 50pum¢ Gold plated tungsten wire
Space between wires : 3mm

Cathode-Anode gap : 3~-5mm
Window : 50pum Aluminized mylar film
Chamber size : 350mm x 350mm
Sensitive area : 120mm x 120mm
Gas-flow type : PR gas, Xe Gas, | atm.
Readout : Delay line method

Delay time between wires : 20nsec
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Fig. 2 Schematic diagram of the MWPC radio-
nuclide irnaging system.
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Fig. 3 Relationship between supply voltage and
sensitivity of MWZPC, : Over 2.2 kV, measure-
ments were often troubled by the discharge of
chamber.
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Fig. 4 Examples of point spread functions taken
with MWPC without delay line readout. : These
were approximated by a Gaussian.
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(b) Tc-99m (140 keV), 2mCi, anode voltage:=2.0kV, measuring direction ; X-axis
Fig. 5 Examples of point spread functions taken with MWPC with delay line readout,
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Fig. 6 Relationship between supply voltage and
spatial resolution (FWHM) of MWPC. : Effects
of the gas and energy of source are shown.
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Fig, 8 Transmission bar-patterns taken with MW
PC. These were taken at 140keV(Tc-99m, 5mCi),
(A) with PR gas and (B) with Xenon gas.
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