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Townsend’s lonization Coefficient
for Helium

AcOURATE experimental data are lacking for
Townsend’s ionization coefficient afp for electrons
drifting through helium, when the ratio X /p of electric
field to pressure is small. As has been pointed out
by Loeb!, however, it is possible in this instance to
calculate o/p from the relation®

ofp = W j o (V)P(V)AV,
1

where W is the drift velocity of the electrons, » the
speed of an electron which has energy V in its random
motion, f(V) the energy distribution function in the
random motion, I the ionization energy, and P(V)
the probability of ionization for an electron with
energy V per unit random path at unit pressure,
since the form of f(V) has been determined with
considerable accuracy by Smit?.

Xip 3 4 ‘ 5 6 8 10
w| 175 235 l 30-2 375 52-0 680
afp | 7x107% | 1-0x1072 | 42 X107 | 77 X107 [ 24 x107% | 46 X107

The table contains a number of values of ofp
computed in this way?, for values of X/p between 3
and 10 volts/em./(mm. mercury) together with the
drift velocities (W) employed, in 10° c¢m./sec. The
greatest uncertainty probably occurs in the values
of W. The values adopted are close to those cal-
culated by Smit®, and are rather less than those given
directly or by extrapolation from the experiments of
Bradbury and Nielsen®. When the values of a/p are
plotted on a logarithmic scale against log X/p, a line
is obtained which can be extrapolated to somewhat
below that giving the values of a/p found experi-
mentally by Townsend and McCallum? for values of
X /p greater than 12.
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Coating of Microscope Eyepiece Lenses

IN recent years the coating or ‘blooming’ of lenses
has been widely practised and has proved a most
effective means of eliminating undesirable reflexions.
The process has been applied to the microscope, and
the coating of objectives for use with normal incident
illumination is quite common practice. It is not
generally recognized, however, that in certain condi-
tions the coating of eyepiece surfaces may be advan-
tageous, and sweeping statements have appeared to
the effect that no useful purpose is served by coating
eyepiece lenses.

In any eyepiece multiple reflexion images are
produced from the lens surfaces. Fig. 1 shows the
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Fig. 1

Fig 2

position of the first and brightest image produced by
the field lens of a Huygenian eyepiece, and it will be
seen that it is well behind the field stop. As this stop
is at the prinecipal focus of the eye lens, the image will
therefore not be focused by the eye. In the widely
used eyepiece, designed by Conrady, with variable
separation between two corrected components (so
that correction can be suited to different types of
objective) the case is quite different. The reflexion
image may at certain settings be brought into focus,
and it appears in the centre of the field as a flare spot
or a more or less sharp image of the light source.
Visually this flare spot is not very noticeable unless
the aperture of illumination is reduced ; but it may
be quite obvious when the eyepiece is used for photo-
graphy. This is shown in Fig. 2a (a photograph of
mitosis in a cell of Libocedrus taken with 2-mm.
oil-immersion apochromatic objective and wvariable
separation x 14 eyepiece); the flare spot appears in
the centre of the photograph. It can, however, be

uite easily eliminated by coating one or both sur-
faces of the field lens of the eyepiece. In practice, it
is sufficient to coat one surface only, preferably the
lower convex surface, as it is less likely to accumulate
dust. TItisimportant to insist on a good clean coating,
as any flaws will appear as dark spots on the field.
The so-called ‘hard coating’ is preferable as it is not
so liable to damage. The photograph shown in Fig. 2b
was taken under the same conditions as that shown
in Fig. 2a, but a field lens with one surface coated has
been substituted for the untreated component ; it
will be seen that the flare spot has been eliminated.
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