H27% %5 iR

¥ iR

2007 4£ 5 ACTA OPTICA SINICA

XEHE, 0253-2239(2007)05-0889-4

JEAFAFETRMIE R L 52
D54 REE KEE N

AL ALE MR K2R P2 5o i TA2ABE, JE 100083)

ME: XNTFR¥FIERWRETMS 0 THERFHEKAGS  FEXG MR X — R R 501 68 0 Z I8 hn 17 37
K. NERAMTERL AHTHEGREMN —BRAX, HEEomERY, YHENHELEE EARESESHD
PRIE AL IR IR AR B M RO VT EC I L A 2R R K. X350 M o 3 B R B RO OB A 2 15 W b # AT BF 55 A AR
Bl GERFU, M ICEBER TR B R BRI 0.8~1. 2 LIPS S I EMRB & 2 BHIE 0.5 LT IR
I RSFEC0. 6~0. 8)Af/d WES 7] 3RE KT 0. TyP,/hvB KIfFHE 1L .

KEIR: HHETHE; BFEIERW; FME; BUEBE,; 2R

FE 425 TN247 XERAR IR A

Signal-Noise Ratio in Optical Heterodyne Detection

Ma Zongfeng Zhang Chunxi Zhang Zhaoyang Yan Tingyang
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Abstract: Signal-noise ratio (SNR) is an important parameter for the performance of a heterodyne detection
system. In order to make full use of the received signal, the signal-noise ratio should be analyzed. The principle of
signal-noise ratio is discussed, and general equations for a shot noise limited operation are derived in terms of the
distribution functions of the local oscillator and signal fields, the size and quantum efficiency of the detector. To
obtain the maximum signal-noise ratio, the phase, amplitude and polarization of the local oscillator and the signal light
should be matched strictly. Finally, the signal-noise ratio is discussed for Airy function distribution fields. Numerical
simulations show that when the ratio of the size for Airy disks is controlled within 0.8~1.2, the bias «, of Airy disk
axis below 0.5, the size of detector in the range (0.6~0.8)Af/d, the signal-noise ratio is above 0. 79P,/(hvB).
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Fig. 1 Principle of heterodyne detection system
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Fig. 2 Heterodyne efficiency 7. as a function of x for

different ratios of Airy disk
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Fig. 3 Heterodyne efficiency 7, as a function of y for
various sizes of the detector
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Fig. 4 Heterodyne efficiency 7, as a function of x, for different ratios of Airy disk. The size of detection
(@) r=0.44Af/d, (b) r=0.612f/d, (c) r=0.82)f/d
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