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Sputter processes have reached a high state of development with respect to accuracy

and quality, and therefore, the process enters new applications in high end optics

manufacturing. Nevertheless, new photonic technologies impose ever increasing

demands on optical components , which cannot be fulfilled by the established

processes including even advanced ion beam sputtering (IBS). In this context, the

LZH installed a novel phase separating processes. In detail, a state of the art IBS

technology was combined with an electro-magnetic plasma guiding filter system,

which allows to guide selective species of the sputtered material. The separator is

mounted between the target and the substrates, and the magnetic field interacts with

the plasma, whereas the electrons are kept in the Larmor radius with respect to the

dimension of the separator tube. The guiding magnetic field is in the range of few tens

of mT, and consequently, the system can be realized with relatively small technical

effort.

However, the coating process using plasma guiding turned out to be very complex,

and the current investigation were focused on the optimization of the plasma guiding.

First of all, the guiding efficiency was optimized for different coating materials, like

Titania and Alumina. Dependent on the material, a gain in deposition rate of 100% to

200% could be observed. As a rule of thumb, only charged matter is involved in the

guiding process, and consequently, the degree of ionization is orders of magnitudes

higher in the separator than the fraction of ionized species sputtered from the target.

The second part of the investigation was addressed to the plasma properties. In these

experiments Retarding Field Analyzer measurements were correlated with the

distribution and the properties of the grown thin films. These analyses create a basis

for a detailed understanding of the underlying thin film growth process and may lead

to a tailored adjustment of the process parameters.
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