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Abstract The frequency and intensity noise of the probe laser in the integrating sphere cold atom clock (ISCAC) are
studied theoretically and experimentally. The power spectral density of the relative intensity noise of the probe laser
in the high frequency region (0.1-10 kHz) is maximally compressed by 15 dB with the methods of stabilization of
laser power and the removal of stray light, and simultaneously the influence of the probe laser frequency noise on the
ISCAC frequency stability is decreased to 9z '# X 107" where ¢ is the integration time. The theoretical analysis
results show that, up to now, the influence of the probe laser frequency noise on the ISCAC frequency stability is
2.5t #X10 ™. Thus a scheme to reduce the influence of the probe laser frequency noise is proposed, that is, the
detection time is increased appropriately in a certain clock cycle. With this method, the influence of the probe laser
frequency noise on the ISCAC frequency stability can be reduced to 9.4z VX 10 .
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PBS: polarization beam splitter
AOM: acoustic optical modulation
MS: mechanical shutter hysical
LP: linear polarizer gag’ls(;cgae
PD: photodetector —_
FC: fiber coupler ;- P
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BS: beam splitter
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Fig. 1 Principle diagram of light path in ISCAC
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Fig. 3 (a) Transfer function of detection window in time domain; (b) filter function of detection window in frequency

domain at present time sequence (in Fig.2)
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