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and optical characteristics of such oxide coat-
ings. depend not only on the manner of appli-
cation, -:More particularly, the selection of
suitably hlghly refractive coatings for optical
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tion freedom exist.

The producnon of ox1de coatings is known
by direct vaporisation of oxidic starting sub-
stances in-a vacuum and condensation of the
vapor onto the substrate to be coated. This
method -has the disadvantage for optlcal pur-
poses, that most oxides result in. absorbing
coatings on vaporisation and condensation in
a vacuum, even if absorption free oxides are
used as the starting . substances. It is -now
known that this is based on the fact that most
oxides are.reduced by the vaporisation in a
vacuum, and-the non-saturated oxide has an
optical absorption. There are only a few ex-
oepnons from this rule: -SiO, can be vaperized
m a vacuum by means of an electron beam 0
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coatings, are practically always calculated on
the assumption of homogeneous coatings (since
non homogeneous : coatings -can hardly be
reproduced). For the fabrication of such
coating systems it is thus a requirement that
the homogeneous coatings on which the cal-
culation is based are available. With interfer-
ence layer systems, the greatest disturbance
is the characteristic of many coatings, that
their refractive index is not constant in the
direction perpendicularly to ‘the plan of the
coatmg In the following description, coatings
in which the refractive index decreases with
increasing coating thickness are called “nega-
tlvely non-homogeneous” and those in which
it increases are called “positively non-homo-
geneous”. Experience has shownn that espe-
cially the highly refractive coatings which have
become known up to the present, insofar as
they are suitable as a result of their absorption
and their mechanical characteristics for optical
technical uses, ‘always incline towards non-
homogeneity of the refractive index, the degree
of the non-homogeneity beingsubjected to
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60 systems have the advantage that they allow

- an essentially stronger reduction of reflection
of a treated surface.

25 Furthermore, the coatings produced accord-
ing to the invention can be used for interfer-

=R ence systems with good UV transmission, since
they can be produced practically absorption
free down to 340 nm.

30 As already mentioned, Examples 1 to 3
indicate that by the method according to the
invention a coating of a given composition
is obtained and it has been assumed that the
coating which is composed of oxygen, tantalum

35 and zirconium in the ideal case has a ratio of
the atom numbers of tantalum to zirconium
1:1.5. For practical requirements deviation
from this theoretical value is of course possible
and moreover it has to be taken into account

40 that the measurement of this ratio is liable
to errors. It can however be determined that
this ratio for a coating according to the inven-
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be coated, said starting mixture contamin,
the elements zirconium and tantalum in metal-
lic or oxide form, at least one of said elements 65
being in oxide form. - :

2. ‘A method as claimed in claim 1, wherein
the starting mixture contains a subox1de

3. A method as claimed in claim 1 or 2,
wherein the starting mixture contains tantalum 70
metal. -

4. A method as claimed in claim 3, wherein
the starting mixture contains at least 20%,
by weight of tantalum metal.

5. A method as claimed in any one of 75
claims 1 to 4, wherein the starting mixture
contains at least 209, by weight ZrO,.

6. A method as claimed in claim 1, wherein
the starting mixture contains 50%, tantalum
metal and 509, zirconium oxide. 80

7. A method as claimed in any one of
claims 1 to ‘6, wherein the condensation of the
vapor produced by vaporisation of the starting
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to errors. It can .however be determned that clains 1 to 6, wherein the
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vapor produced by vaporisation of the starting : 5

1, 328, 298 -~ 5 m xture, on to the
substrate to be coated, is to zirconiumlies in the range 1: 1 to 1: 2.
performed in the presence of an oxidising 9. A nethod for the
production of a highly at nosphere.

refractive light transmtting oxide coating on 10 ' 8. A coated
substrate produced by the a substrate, substantially as hereinbefore 5
met hod of claim 1, wherein the coating con- described. si sts. of
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