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Experimental study on window effect of Rb atomic spin noise spectrum analysis

2

Kong Jia', Wang Mengke'?, Fu Jiging®, Liu Hao'?*, Lu Xiaoming'

(1. School of Science, Hangzhou Dianzi University, Hangzhou 310018, China;
2. Magnetic Quality Laboratory, National Institute of Metrology, Beijing 100029, China)

Abstract: Fast Fourier transform is a common method of spectrum analysis, but it can't avoid fence effect and frequency
harmonic leakage, which will increase error in spectrum analysis. Window function is often applied before Fourier transform to
reduce the spectrum leakage effect. There are various window functions having different effects on spectrum signal, which may
lead to a wrong estimation of signal or parameters. Therefore, the study of window effect is necessary. In this paper. we collect
rubidium spin noise signals under different temperature conditions for window effect study. The analysis resnlts with a few
common window functions are showed and the experimental correction factors for each window function are proposed in this
study. This work provides a good reference and useful correction factors for atomic ensemble studies by using spin noise spec-
trum.

Keywords: spin noise spectrum; Fourier transform; window effect
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