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Mounting, Support, and Isolation of Various Components of a Hydrogen Maser

Figure 1. Maser Cavity and Shields

In the design of hydrogen masers, it is necessary
to mount the maser cavity in a thermally controlled
environment with a uniform magnetic field of mini-
mum intensity. A system has been developed that
provides structural support and magnetic isolation
for the cavity without degrading the thermal control
required in maser operation.

The isothermal and magnetic shield canisters are
insulated and spaced by a coil of polytetrafluoroethyl-
ene tubing that has been partially collapsed during

assembly. This procedure protects the shields from
stress due to thermal expansion. The thermal insula-
tion in the large spaces between the shields is made
from an epoxy foam cast in position and cured under
high temperature. This structure is rigid and stable
enough that, when the vacuum bell jar is mounted
within the array, the cavity-bulk assembly within the
jar can be kept aligned to the atomic beam from the
state selector. The maser cavity and shields are shown
in Figure 1.
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Figure 2. Hydrogen Maser Atomic Source Mounting Array

A self-jigging, stacked mounting array for the
maser’s hexapole magnet and the source of hydrogen
atoms has also been developed. The hexagonally
symmetric ion pump, an integral part of the maser,
is used to support the source and the hexapole mag-
net. The source flange is used in conjunction with a
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large Belleville-type washer to provide a compressive
preload on a stacked array located along the axis of
the pump. The array consists of: 1) a three-legged
spacing piece fastened to the output end of the mag-
net; 2) the hexapole magnet; and 3) a second three-
legged device at the input end of the magnet. The
mounting array and atomic hydrogen source are

shown in Figure 2.

Notes:

1. This information may be of interest to designers
and manufacturers of microwave components and
communication equipment.
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