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we describe the performance of a'multiWire propOrtional chamber
filled with Xenon (93% Xe, % 002) to a pressure of 60 p81 absolute.

The readout is by the electromagnetlc delay line method. Measurements

. taken at 60 keV and lhO keV show that 1 mm and 2 mm lead grid patterns

can“be'resolved.j MIF curves are given for both these energies and. the
projected performance for clinical‘work with Pre is described.
I, IN‘IRODUCTION

In a- previous paper, e have descrlbed a mult1w1re proportional

chamber (MWPC) designed for nuclear medlclne applications.l- ThlS chamber o

was operated at atmospheric pressure and, hence, 1ts ~useful 1mag1ng

'range was llmited to energies below 100 keV.‘ Imaglng with hlgher energy

gamma rays showed a loss in spatial resolution due to the 1ncreased range
of the photoelectrons produced in the gas, as well as decreased efflc—v'v-V"

iency due to- the- smaller photoelectrlc cross sections at the higher

»energies,'and bhe low mass of the gas. At atmospherlc pressure we. worked"
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vextensively w1th radioisotopes such as. 125I 133Xe' 197Hg and more

recently w1th 131 Cg and lSlDy Figures l and 2 show images taken under

g these condltions.:

In order to optimize the MWPC as an imaglng device for higher energy
gamma rays, speCifically ‘the 1&0 keV gamma from 99Tc, we constructed a
pressurized Xenon-filled MWPC for the Veterans Administratlon Hospital
in San Francisco._ This chamber-is being operated at a pressure of
-roO psi absolute and will be used for thyroid and other 1maging procedures
'using 1231, 1251 and 99Tc | _ .

,II,Y DESCRIPTION OF THE MULTIWIRE PROPORTIONAL CHAMBER

| _The MWEC has an areéa of 20 X 20 -cm2 and a total thickness of -
6. h -cm. The center plane (anode) cons1sts of a grid of 12 5 un gold- |

plated tungsten wires, with spacing of l 5 nmm tied to .& common bus bar

and operated at 5400 V.. The outs1de (cathode) planes are made of 50 um

tungsten wire with spacings of ~ l mm, tied 1n pairs to common bars |

through 200 kQ resistors and are operated at +9OO V. These planes havev-.

their w1res oriented at 90 degrees to each other and are on. opposite

:sides of the anode, at a distance of O 3 cm from 1t (fig. 3), they are‘; B

'0perated at a pos1t1ve voltage relative to the enclosing metal container

so that drift regions of 1 cm in front and h 8 cm in back are used to
increase the detection sens1t1vity. | .vb

The chamber is filled w1th a 93% Xe~ 7% 002 gas mixture at a e
_pressure of 60 psi absolute with a total mass of 0. 105 g/cm ‘1n the 6 h
cm sensitive region.’ The conversion efficiency of the gas as a function

of ‘gamma energy is shown in fig. ho o
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dCOOrdinates of.the photoelectrons produced in-the Sensitive gas'

volume are obtained by the delay-line method as described previously.; »2,3 ij

The configuration of the electronic display package is similar to

. that used in our previous work. This system is shown in fig.VS.

IIi; REsuLTS'
- Figure 6 shows transmissionvbar-patterns obtained with 2M‘Am _

(60 keV) and 99Tc (1ko keV) sources. It can be seen that 1 mm and 2 mm
bars are,resolvable at 60 keV and 140 kerrespectively. The fine grid
observed in the plctures obtained from ehlAm represents the location of
each individual anode wire. A 99Tc filled Picker thyroid phantom is
shown 1n,f1g. 2b, and is compared'to a ;BlCS-filled phantom.__Both of-v"'
these were obtained u51ng a Nuclear- Chicago Low-Energy High-Resolution
collimator. _ .‘ » ‘

_ The Modulation.Transfer Function for-this.chamberfis3shown*in.figa T..
The MTF at 140 keV is quite similar'to the.MTprreviouslybobtained at

22 keV for a MWPC operated at atmospheric pressure.2

V. CONCLUSIONS

The pressurization of Xenon filled MWPC's allows the extension SRS

.of the useful 1mag1ng range of these devices to 140 keV the gamma—ray

energy produced by 99Tb.v

Whlle the sensit1v1ty is less than that of the commonly used
scintlllation cameras, the improved resolutlon reduces the amount of
data points needed- to detect a certain feature in the object being

studied thus compensating for ‘the efficiency loss.,



“Further work is continuing tofcharacterizé*the instrument in a

‘clinical setting.
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