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Abstract

Multianode gas counter is used as a detector for low intensity proton beam diagnostics at INR RAS linac. The device consists of ionization chamber to measure beam current and
two proportional chambers, based on stripe geometry, to measure beam profiles. The data is processed with Labview software. The models and methods predicting operational
characteristics of the counter in ionization and proportional mode are presented. An analytical model of recombination was tested to predict the saturation voltage for ionization
mode. Beam test results and operational characteristics of the counter are presented as well as results of investigations of counter degradation under the beam. A new design of a
gas filled counter is also discussed.
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The measured signal from ionization chamber electrodes is caused by induced currents The change in electron (n) and positive 0.013
due to the moving electrons and ions: i®*~, where Q, is a total charge of primary particles, ion (m) concentration after passage of ds  °*
tae,+,— 1S the drift time of electrons or ions of corresponding sign, T, is an attachment time  is:

(Fig. 3). :-' T8 dn = (@ — n) n ds.
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The computed ionization signal level based on dE/dx agrees with experimental results
with 10% precision. The gas composition was assumed as 80% N, and 20% O, molecules
at standard conditions.
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Fig. 4: Distribution of electric field near a
stripe for 4 kV voltage.
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Fig. 3: BCT measured signals from a proton macropulse, MGC proportional

measured signals from stripes in ionization mode and
reconstructed signals with convolution method.
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MGC Exploitation and Degradation Effects

The experimental operational range of MGC is 107+10" p/pulse with pulse duration about
130 ps. Usage of beams less intensive than 107 p/pulse decreases the signal below the

Fig. 5: Experimental and computed gain-
voltage curves for proportional chamber.

New Design of a Gas Counter

The new design of MGC consists of only 3
printed-circuit boards instead of 5. The

sensitivity threshold of MGC electronics. total volume is divided in two parts:
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Dielectric oxide film reduces the field strength
exerted on particles near stripes and
decreases the signal. Profile signal amplitudes
identical after an
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Fig. 9: Shell with HV plate.

serve as caps to make the total assembly
sealed. (Fig. 9, 10, 11). Two screw ports
for gas pumping are also visible. The
supposed gas filling is N..
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Fig. 8: X profiles for a symmetric beam after 2.5*107° destruction.

Fig. 7: Degraded plane electrodes of proportional chamber. protons passed through the counter. Fig. 10: Multichannel plate.

Fig. 11: Total assembly.



