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activator centers. This mechanism requires that the
excited centers responsible for emission be stable in a
high field. The stability of the manganese center is well

known, whereas the apparent stability of the arsenic
and phosphorus centers is unexpected.

' D. A. Cusano and P. K. Williams, J. phys. radium 17, 742
(1956).' D. A. Cusano, Phys. Rev. 98, 1169 (A) (1955).' F. J. Studer and D. A. Cusano, J. Opt. Soc. 45, 493 (1955).

(dry) free from it. The measurements were carried
out by using a frequency meter of precision better
than 2&10 ' which is employed as a frequency com-
parator between the ammonia inversion spectrum and
the 100-kc quartz oscillator.

Figure It. shows the shifts of the atomic clock fre-
quency corresponding to the ammonia inversion spec-
trum (X=X=3) with the time beginning at the intro-
duction of the gas into the cell at a pressure of 3)&10 '
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FIG. 1. Typical ex-
amples of the frequency
shif t, the initial fre-
quency not being ab-
solutely determined. (a)
Long-time frequency
shift of wet ammonia.
(b) Continuously re-
corded frequency shift of
wet ammonia for first
hour. (c) Continuously
recorded frequency shift
of dry ammonia for first
hour.

(ORV)

o io zo m 4o Jo so 77P7P(P7fNUTP)(c)

'HE authors have found that the frequency of the
Stark modulation atomic clock' can shift de-

pending upon the ammonia pressure of the Stark cell
and within a certain time interval after the gas was
introduced into the cell.

The frequencies of the clock have been plotted versus
the squares of Stark electric field for various states of
the gas and the curves have all become very nearly
parallel straight lines. From this fact, the above fre-
quency shift can be ascribed to the shift of the center
frequency of the J=3, K=3 inversion transition of
ammonia, though the latter had been considered
negligible at sufficiently low pressure in earlier work. ' '

In order to measure the frequency shift, the ammonia
gas was prepared in two different states of which one
('wet) was saturated with water vapor and the other
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FIG. 2. Typical examples of frequency shift as a function of the
total pressure. The shifts are measured at a definite time after
the introduction of the gas.

mm Hg. Figure 2 shows the pressure dependence of the
frequency shift.

The present experimental results give only qualitative
information. However, two reasons for the frequency
shift of the spectrum may be considered: (1) effects
resulting from the adsorption of ammonia and other
gas molecules contained in the cell by the wall, and (2)
the interaction between ammonia molecules and foreign
gas molecules.

It is planned to analyze quantitatively the sample
gases at various time instants after the introduction
into the cell and to measure the frequency shifts re-
spectively when the gas is pure ammonia and when it is
accompanied by foreign gases by using a Stark cell
which is completely outgassed. This work is now partly
in progress.

The authors' thanks are due to Professor N. Sasaki
for his valuable advice and help. Also the authors
wish to thank Dr. K. Tomita for useful discussion.

*This work was reported in part for the first time at the meeting
of the Atomic Clock Research Committee of Japan on September 6,
1956.
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