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Phase transition and intrinsic impurities in glass alkali-vapor cells
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We report NMR spectra of metallic *3Cs in glass cells. The cells were cycled in

temperature and the solid-liquid phase transition was studied. NMR lines in these

phases are resolvable at 9.4 T because of difference in Knight shift of metal nuclei.

Moreover, two other NMR peaks were observed at temperatures below the melting

point. We attribute these extraneous signals to two distinct chemical impurities.

One of the peaks was confirmed by intentional oxidization.
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Figure 1: Resonance frequencies of ¥3Cs nu-
clei measured by temperature cycles for many
glass cells. In addition to [s] solid and [1] lig-
uid peaks, extraneous « and (3 peaks were ob-
served. Knight shifts of these additional peaks
depend strongly on temperature. Supercooled

liquid was also observed below melting point of
pure Cs metal (28.52°C).
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Figure 2: Phase diagram and Knight shift. As
contaminated liquid is cooled down, a part of lig-
uid is solidified and the ratio of impurities in lig-
uid increases along the equilibrium curve. Since
impurities take electrons out of liquid metal,
Knight shift decreases and approaches to the fre-
quency of compounds.
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Figure 3: Resonance Frequencies of Cs subox-
ide. The numbers are the contamination ratios

of oxygen.
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