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where o and b are adjustable comstamts, was applied o Rockwood's
results (see section 2.1) and Fig.7 shows the theoretical line drawn
through the experimental points. It will be noticed that the line
does not really curve quite sufficiently to £it the points adequately.
Ome inconsistency in Townes' paper is the statement that the theory
should be more relisble in 99/ neon - 1ji argon, in which a dlscharge
oonsists essemtially of evgon ions moving in neon gas, tham in pure
argon, where charge transfer makes the ionic mean free path strongly
dependant on lonic veloeity, However the axpression for the energy
distribution function was derived on the assumption of equal atomic and
ioniec mass, although it could of course be adapted for unequal masses.
There ere also & nusber of misprints in the mathematical expressions

The theory 1 too insecurate to justify the use of the
complicated expressions(a), No allowence wes made for the effect of the
angular distribution of the ioms incident on the cathode. There is no
experimental evidence for the derived yleld fumoction equation (26) but
this could be replaced by some other expression, such as equation (7).
mm:munmm’mmummm.m
which EN Vo &

The problem of the diffusion of sputtered msterial through
the ges has been considered theoretically in some detail by Feker and




Ekzaléus(wz), for a eylindrical discharge tube with plane parallel
clectrodes perpendiculay to the axis of the tube end extending to the
wells. They showed that, because the emiassion velocity of the sputtered
atoms is much grester than the equilibriunm veloeity in the gas, the
concentretion of sputtered atoms passes through e mexdlmum in front of

the oecthode, and they confimed that the mejority of the sputtered

atoms @iffuse back to the cathode.
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11 CORCLUSION

A muber of dlserepencies exist between the results of various
workers, which have been deseribed. Firstly there is the question cs
to whether or not there is & threshold energy. As more sensitive
methods of detecting sputtering are used so the threshold energles
become Jower. It hes been suggested that there is mo threshold energy,
sputtering simply merging into the background sublimetion at low
energies (seotion 10.2.3). The energies \, end V, in scustions (7)
and (9) indicate where the sputterin: becomes apprecisble but not the
lowest energies for sputtering. Below\, the sputtering is probably
due to the few loosely bound stoms on the target surfece.

Secondly a discrepsncy exists regarding sputtering in
helium, some workora finding nome whereas others observed 1t ot quite
low energics, e.g. Morgulis and Tiuchenio (Fig.d8). The explenstion
is probebly the presence of impurities eemsing sputtering, in many
ocages, but as regerds Horgulis and Tiskherko it may be the use of &

A vigorous theory of sputtering will probebly require the
Silsbee chain mechanisy and Harrison appears to be attempting to
obtain such a theory. However the Langberg or Henschke theories sppear
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to be gquite adeguate at low energles. It is uniikely that an scourate
theory of sputtering in the glow discharge will be obtained since it
must combine a theory of sputtering, a theory of the glow discharge and
a diffusion theory for the sputtered meterial in the gas.
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