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large coils and 1.3 in 10% from the small coils. This
estimate is not ungenerous, because as the errors are
likely to. be in the same sense they should afford
partial compensation.

Tab. 2 lists all the known errors exceeding 1 or 2
in 107,

The work described in this paper was brought to a success-
ful conclusion than¥s to help received from so many members
of the Standards Division and of others in the Laboratory that
it is not possible to name them all. Miss P. Avring helped
with the measurements of current and adjusted the new
weights, Mr. G. K. ANTHONY made the silver wire connectors
and Mr. G. TurNBULL, Geological Survey, made the gravi-
meter measurements. It is a pleasant duty to thank all who
collaborated in this investigation.

The work was part of the research programme of the Natio-
nal Physical Laboratory and this paper is published by
permission of the Director.
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Abstract

The atomic hydrogen maser is described. In this
device hydrogen atoms in the upper hyperfine state
are focused onto the entrance aperture of a teflon
coated quartz bulb in which the atoms are stored for
about a second. This bulb is surrounded by a cylin-
drical radiofrequency cavity. When the cavity is
tuned to the hyperfine frequency of atomic hydrogen,
maser radiation is produced. Due to the large line Q
resulting from the long storage time, the radiation is
highly stable in frequency. Results are given of
theoretical calculations on the threshold flux of
atoms required for maser oscillations, on the various
relaxation processes that limit the effective storage
time, and on the possible sources of frequency shifts of
the masger. Results are given on the relative stability of
two hydrogen masers. Measurements of the atomic
hyperfine frequency of atomic hydrogen and deuterium
give Ag = 1,420,405,751.800 + 0.028 cps and Ap—
327,384,352.5 + 1.0 cps on the A.1l time scale with
Aes=9,192,631,770.0 cps. The method by which the
deuterium has been measured depends upon the
effect of a deuterium magnetic resonance transition
upon the intensity of the hydrogen maser oscillation
amplitude when a mixture of hydrogen and deuterium
is used. This method should be capable of extension to
a number of different atoms. The hydrogen maser
apparatus has been used to measure the spin exchange
collision cross section between atomic hydrogen and a
number of different gases. Results of some of these
measurements are reported. Measurements of the
dependence of the hydrogen hyperfine frequency
upon a strong externally applied electrostatic field are
given.
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