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Multi-Stopband Microwave Photonic Filter Based on Stimulated

Brillouin Scattering
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Abstract Based on the stimulated Brillouin scattering, a variable multi-stopband microwave photonic filter with

aperiodic spectral response is designed and experimentally demonstrated. Variable multi-tone pump light is

generated and the multi-frequency optical sideband is simultaneously processed by the usage of a programmable

electrooptic modulator driven by the radio-frequency signal. The number of stopbands, central frequencies of

stopbands and out-of-band rejections of stopbands are controlled by the radio-frequency signal. As the experimental

result shows, the spectral response of this microwave photonic filter is aperiodic, and the central frequencies of all

stopbands are mutually uncorrelated and irrelevant with the number of stopbands, which can be tuned within 2 GHz

to 8 GHz independently. The maximum out-of-band rejection can reach to 49 dB.
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(b) spectral response with multi-stopband based on SBS
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Fig. 4 System frequency responses with different RF signals.

(a) Single stopband; (b) two stopbands;

(c¢) three stopbands; (d) four stopbands
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Table 1 Stopbands with different radio frequency signals

Number Component Stopband central Stopband rejection Stopband 6 dB
of stopbands frequency /GHz frequency /GHz ratio /dB bandwidth /MHz
1 4.5 4.56 48.5 33.0

4.5 4.56 37.9 33.0

- 5.0 4.06 35.9 33.0

4.5 4.56 30.9 32.9

3 5.0 4.06 30.9 33.0

5.5 3.56 27.4 32.9

4.0 5.06 25.1 32.9

4.5 4.56 21.4 32.9

! 5.0 4.06 21.6 32.6

5.5 3.56 22.6 32.7

# 2 W RF 555 RB A #T MPF 1B H
Table 2 MPF stopbands when two radio frequency components are changed
f1/GHz f~x1/GHz fesas1/GHz R,/dB f2/GHz f~x2/GHz foas2/GHz R,/dB
4.5 4.56 33.3 23.9 7.0 2.06 33.5 33.4
4.5 4.56 33.3 24.3 6.0 3.06 32.6 28.4
4.5 4.56 33.3 23.9 5.0 4.06 33.8 38.8
4.5 4.56 33.4 26.1 3.5 5.56 33.3 30.8
4.5 4.56 33.3 23.9 2. 6.56 33.3 37.9
4.5 4.56 33.4 27.1 1.0 8.06 33.3 34.9
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Fig. 6 MPF spectral responses with different powers of RF tones. (a) Original MPF spectral response; (b) spectral

response only when the power of 5.5 GHz RF signal is amplified; (c) spectral response only when the power of

5.0 GHz RF signal is amplified; (d) spectral response only when the power of 4.5 GHz RF signal is amplified
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Table 3 Out-of-band rejections based on different powers of RF tones

Out-of-band rejection of stopband /GHz

Power
Stopband 1 Stopband 2 Stopband 3 Stopband 4
For Fig. 6(a) 20.95 26.54 21.31 27.87
For Fig. 6(b) 31.32 18.30 18.55 25.36
For Fig. 6(¢) 26.68 23.02 16.01 19.59
For Fig. 6(d) 21.87 20.71 20.86 17.79
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Table 4

Out-of-band rejections based on different EA power gains

EA gain /dB

Out-of-band rejection of stopband /GHz

Stopband 1

Stopband 2

Stopband 3 Stopband 4

18.0 17.95
18.5 21.86
19.0 22.56
19.5 25.36

17.46
20.72
21.58
32.89

18.34 19.27
20.86 20.79
21.37 25.08
48.95 27.06
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