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High pressure ionization Chambers used in Oxford
by L. Beghiaii, C. H. Collie, H. Halban and R. Wilson.

High pressure, hydrogen, deuterium and met haue filled iouization
Chamber counters have beert used in tIiis Laborat.ory. In oach case
there has beeil eleetron eollection. This has been achieved by using
a pure gas, and tlioroughly cleaning and outgassing the counters
betöre filling.

In order to take füll advantage of the eleetron eollection, it is
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Fig. I.
Pulse Height Distribution I'hotoprotons from Disrntegiution by Radiosodium.

iinjiortant. to niinitnize the contribut.ion of the positive ions. This
is achieved by suitable choiee of eounter geometrv. We have eni-
ployed cylindrieal counters, 20 eins, long and 4 eins, dianieter with
an axial 1 min. rod as collector. and spherical counters, 4 eins,
dianieter, with a 1 nun. rod with rounded end as collector. The latt-er
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tvpo <>f counter lends itself particularly well t.o good definition
(0.1 %) of the counting volume. With pure hydrogen and deuterinni
the positive ion mobility is also high, so tliat at no part of the
c<»unter does the pulse height varv by innre thau 1 ö% frenn the
niaxirnuin with amplifier time eonst.anhs of 1 //s. The eleetron
inubility is not so high for hydrogen and deuterium «s it is for
inet haue : the maximum time taken for an electron to ereate a pulse
(pulse delay time) is about 1 ,«s for methane at B5 atmospheres
pressure, and •> ,«s for hydrogen or deuterium at the «ante pressure.
This is in rough agrcement with the results of Stafford4).

Bias Reading on Discriminator (Volts)
Pulse height distribution for methane Chamber filled to ,'W atmospheres using

I) + I) neutrons.

The counters have been ma.de with bra.ss, copper. stninless steel
and aluminium alloy with similar results; the high voltage and col-
leetor leads are hrought through the pressure cont.aining vessel by
Ivovar to glass seals. In sinne eases the pressure containing vessel

aets as a guard ring and there is a high voltage c.vlinder or sphere
inside. in other eases, two ec»axial seals are used, with the join bei-
ween thein as a guard ring, and the pressure vessel is connected to
the high voltage.

After assemblv the counters are sealeil by screvving tugether. and
sealing the tliread with soft solder (or in the ea.se of the aluminium
alloy counters, Cenco Sealstix): thev are outgassed by puniping with



L. Beghian, C. H. Collie, H. Halban and R. Wilson.

a mereury dil'fusion pump for several hours, preferably witli slight
heating tili thc pressure does not rise when thc pump is disconnected.

The l'illing gas is obtained in different wavs. The pure hvdrogen
is obtained from a hvdrogen liquefier, immediatelv after a chareoal
eleaning stage (Jones, Simon and Lakson, 1948); thc deuterium
is obtained liy elcetrolysis of heavy water, and after reeoinbination
of any oxygen of a palladiuin catalyst and liquid air trap, is
Condensed (into chareoal immersed in liquid air. There is then a single
stage of fractionation on chareoal at liquid air temperature, and
the pure deuterium is obtained at pressure after removal of the
liipiid air. The methanc is supplied to us from a multi-sta.ge frac-
tionating eolumn bv Messrs. Ivronbekger and London of
A.E.R.K. Hakwell (Bkoiiiax aud IIalban, 1949). In eaeh ca.se

the gas is sufficiently pure to give electron collection up to 35 at-
mospheres - the higliest pressure yet tried. At this pressure there
is about 10% loss of pulse height due to reeoinbination.

Fig. (1) shows the differential distribution of pulses from 280 kV
protons. m a counters witli well defined eounting volume, filled
with deuterium at 8 atmospheres pressure.

Fig. (2) shows the integral distribution of pulses from a larger
neutron detector (filled to 35 atmospheres of methane) irradiated
with 2.5 MeV neutrons.

The counters a.re used as hvdrogen reeoil neutron dutectors, and
as direct detectors of the pliotodisintegration of deuterium (Wilson.
'oi.iji; and 1 Iausan. 1948, 1949).
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