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Recent progress in ionization chambers technique
by Emilio Segre
Department of Physics, University of California Berkeley, California.

The 1onization chamber as an mstrument of nuclear research 1=
one of the earliest and most used but although over 50 vears old,
significant advances inits technique have been made during the last
tew vears. The improvement of the electric systems for measuring
potentials with fast amplificrs, has made it possible to study the time
dependent details of ionization pulsesand not only theirintegral effect.

In order to take advantage of these possibilities offered by the
clectrical part of the apparatus 1t 15 necessary to use electron collec-
tion which 1s much faster than heavy ton collection. The motion of
clectrons i a gas 1s discussed and measurements of the drift velo-
city of electrons inseveral pure gases (Argon, [ydrogen, CO,, BIYy) are
presented. The motion of electrons in mixtures of Argon and (farbon
dioxide 15 then also discussed, with special reference to the increase in
drift velocity obtamable by the use of mixtures. Data on the attach-
ment ol electrons tommpurities.notably Oyand waterarealso presented.

In the case of clectron collection special designs of the 1onization
chamber are necessary to obtain proportionality between voltage
pulse and 1onization. This problem has been solved either by the
use of additional grid electrodes in the chamber or by special geo-
metrical construction of the same.

Finally several tvpes of 1onization chambers for special purposes
are illustrated. Among them:

I. a high precision differential chamber for half life measurcments:
2. a differential chamber to detect fission pulses. while the beam of
a cvelotron goes through the chamber;

3. high energy neutron monitor chamber, using fission of bismuth
L a special spiral chamber to monitor slow neutrons by fission;
J. a chamber suitable for a precise analysis of alpha pulses;

6. medical chambers for the protection of workers.

The greatest part of the subject of this report 1s taken from
B. Rosstand I1. Sravs — lonization chambers and counters-Expe-
rimental Techniques — McGraw-ITinn 1949,
This book was published after the report was given and for this
reason reference 1s made to it and more detailed report on the sub-
ject 15 not presented here.
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