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Fig. 2 Light spectra of argon(a), krypton(b)and xenon(c) buffer gas lamps.
The rubidium lines were marked. and unmarked ones are the buffer gas lines
Table 1 Rubidium lines observed in the three lamps 60
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Fig. 3 Percentage ratios of useful light intensity to total light
intensity as the function of lamp bulb temperature
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Spectroscopy Study of Rubidium Spectrum Lamps
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Abstract Rubidium spectral lamp is one of the critical parts in a rubidium atomic frequency standard (RAFS). The light emitted
from the spectral lamp contains two components, one is the useful component, which contributes to the atomic transition signal,
and the other is the useless component, which acts only as the light noise. In order to improve the signal-to-noise ratio of the fre-
quency locking loop of a RAFS, and therefore to obtain a highly stable RAFS, it’s very important to enhance the useful light
component and suppress the useless component. In the present work the light spectra of the three commonly used rubidium spec-
trum lamps with bulbs separately filled with buffer gases argon, krypton and xenon were obtained by means of a monochroma-
tor. The spectra were analyzed and the methods to enhance useful light intensity and reduce useless light intensity were dis-
cussed. Results showed that the useful light intensity strongly depends on the types of buffer gases and the bulb temperature. In
the whole range of bulb temperature, the Xe lamp had the highest useful light intensity among the three lamps. The Kr lamp
showed a higher useful light intensity than the Ar lamp at low bulb temperature, while at high bulb temperature the Ar lamp
showed a higher useful light intensity than the Kr lamp. Analysis also indicates that the light noise of a rubidium spectrum lamp

can be effectively minimized by adopting suitable light filtering technique.
Keywords Rubidium spectrum lamp; Spectroscopy; Buffer gas; Light noise
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