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Figure 1 Cross section of the apparatus

Previously we measured the

cross sections for positronium

formation (up,) and single ioniza-

tion by positron impact (ulo. *÷)
for He and H2. *,2 With the same

apparatus, slightly modified, we

are now investigating the single

and multiple ionization of xenon.

The principle of our method is

the detection of ion and posi-

tron in time correlation which

allows the discrimination of

positronium formation (whereby

the positron vanishes) and the

destinction of single, double

and triple impact ionization

(which lead to different ion

flight times from the gas target

to the ion detector).

By using secondary electrons

from the positron moderator we

also perform similar measurements

on electron impact ionization.

By comparing with literature

values for electron multiple

ionization cross sections 3 we

determine the detection-probabi-

lity ratios for the differently

charged ions.
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Fig.l shows a cross section

through our apparatus. The main

difference to the set-up used

earlier *,z consists of a much

stronger magnetic field (about
0.12 T in the center of the scat-

tering cell), produced by a water-

cooled coil. The higher field

strength reduces the loss of ions

due to wall collisions.

One of our goals is the mea-

surement of the following ratios

as functions of energy for posi-

trons as well as electrons:

Rz = Olon2÷/Olon 1÷
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First results, demonstrated in

Fig. 2, indicate tha£ at 1 keV

for positron impact both these .......

ratios are considerably larger

than for electron impact. For

the ratio of double to single

ionization cross section of helium

above 200 eV Charlton et al. 4

found the opposite behavior.
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Figure 2 Time-correlation spectra

obtained with I000 eV eiectrons-

(top) and 1000 eV positrons

(bottom).
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