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Abstract The intermodulation distortion greatly deteriorates the receiver sensitivity of intersatellite microwave
photonics link in the range of high input signal power. The situation of N quadrature phase shift keying (QPSK)
modulation signal input is considered and the intensity modulation/direct detection (IM/DD) intersatellite microwave
photonics link model is presented. An exact analytical solution for any harmonic and intermodulation components of
receiver signal is deduced with the method of Fourier expansion, Fourier transform/inverse Fourier transform and
Graf addition theory. Combined with the number of third-order intermodulation distortion, the relationship formula
between receiver optical power and signal-to-noise and distortion ratio (SNDR) is derived. The analysis concentrates
on the relationship between receiver sensitivity of intersatellite microwave photonic link and the number of channels,
the modulation index under different modulation modes. When the modulation index is small, the receiver sensitivity
is robust against the change of channel number. The receiver sensitivity increases and then decreases as the increase
in modulation index. It shows that an optimum modulation index can maximize the receiver sensitivity of link.
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Table 1 Calculation parameters of receiver sensitivity

Parameter Symbol  Value Unit
Photodiode responsivity 7 0.6 A/W
Channel spacing Aw/2n 40 MHz
Noise bandwidth B 20 MHz
Temperature T 500 K
Relative intensity noise Nri —150 dB/Hz
Transimpedance R 50 Q
Modulator switching voltage V. 3.35 \%
Signal-to-noise ratio Ry 17.3 dB
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