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Table 1
versus sample rate for the FPGA-FFT module The spectral

Data efficiency and spectral resolution

resolution is calculated using a data length of 64 k-point.

Sample rate Data efficiency Spectral resolution
(MS/s) %) (kHz)
2 000 24 30. 5
1 000 48 15.3
500 90 7.6
250 93 3.8
125 93 1.9
62.5 93 0.95
31.3 93 0.48
15.6 93 0. 24
7.8 93 0.12
3.9 93 0.06
1.9 93 0.03
1.0 93 0.015
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Fig. 1  Schematic description of spin noise spectroscopy of Faraday rotation
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Fig. 2 Spin noise spectrum obtained in n-GaAs for an external field of B.,=5.418 mT by

(a) FPGA-FFT with measurement time of 20 seconds and (b) a spectrum analyzer with measurement time of 20 minutes
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Abstract: We have developed real-time fast Fourier transformation (FFT) of a tunable sampling rate and
data length using a field-programmable gate array (FPGA), respectively, for a best match of the spectral
bandwidth and spectral resolution required in a specific measurement. By performing spin noise
measurements of Faraday rotation in n-GaAs, we have demonstrated that the rate of processing data by the
developed FPGA-based FFT is higher by a factor of ~600 than that by a commercial spectrum analyzer.
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