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pulse width of 300 fs and central wavelength of 1550 nm and the PCF with length of 15 m are used in the simulation.
accuracy can be achieved.
Key words

In this paper. optical-quantization in all-optical analogy-to-digital converter (ADC) has been achieved
The simulating results show that the center wavelength of the Raman soliton varies linear with the peak power of the

based on the Raman self-frequency shift in a photonic crystal fiber (PCF) by numerically solving the generalized
nonlinear Schrodiger (GNLS) equation. where the split-step Fourier method (STFM) is used. Gauss-shape pulse with
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input pulse between 110 W and 180 W, where 60 nm dynamic shift can be obtained. In this case, 3 bit quantization
shift; photonic crystal fiber; split-step Fourier method
1

physical optics; all-optical analog-to-digital conversion; optical quantization; Raman self-frequency
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Fig. 1 Systemic diagram of allfoptical analogy-to-digital converter
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Fig. 2 Systemic diagram of the optical quantization which based on the RSFS
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Table 1 Parameters of PCF at 1550 nm

Core diameter /pm 1.7
Zero-dispersion wavelength /nm 780
Nonlinearity /(W ! « km ') 62
Dispersion /[ ps/(nm * km) | 119
Dispersion slope /[ fs/(nm?® « km) | —220
Loss /(dB/km) 40
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Table 2 Comparison between numerical results and experimental

results of the center wavelength after the RSFS

Average Numerical Experimental Absolute Relative

power /mW results /nm results /nm error /nm error /%
8 1560 1560 0 0

810 1610. 7 1610 0.7 0.04

950 1643 1641 2 0.12

1070 1679.7 1677 2.7 0.16
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Fig. 3 Numerical results of the relationship between the
center wavelength after the RSFS and the length of
the PCF in the case of the peak power of input pulse
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Fig. 4 Numerical results of the relationship between the
center wavelength after the RSFS and the peak

power of input pulse in case of the length of the

PCF 2=15m
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Fig. 5 Numerical results of output spectrum after the
RSFS by changing the peak power of input pulse
in the case of the length of the PCF x=15 m
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Table 3 Output peak power of each AWG channel at different input peak power
Peak power of Channel Channe2 Channe3 Channe4 Channeb Channe6 Channe7 Channe8
input pulse /W 1563 nm 1568 nm 1574 nm 1582 nm 1590 nm 1600 nm 1611 nm 1623 nm
110 0. 82627 0. 36376 0.043922 1.96X10* 8.79X10° 1.90X10° ¢ 2.97X10°% 3.18X10° "
120 0. 39207 0. 82084 0.31389 0.021784 1.24X107° 3.52X107° 7.42X10°" 1.10X10°*
130 0. 083001 0. 31822 0. 80997 0.21533 0.01756 6.74X107*" 1.94X107° 4,05X10°7
140 0.010033 0.041896 0. 25826 0.79918 0.20442 0.010791  3.82X10* 9.91X10°°¢
150 0.0041 5.50X107%  0.026972 0.25268 0.79177 0.16116 7.6X107%  2.41X10°"
160 3.96X107% 9.12X107* 2.60X107* 0.023725 0. 18789 0. 77884 0.13525 5.49X107°
170 4,28X107°% 8.86X107" 2.08X10°" 1.71X10"* 0.013642 0.1619 0. 76508 0.12228
180 5.24X107* 8.48X107* 4.54X10° 1.20X10* 8.95X10°* 0.01043 0.13978 0. 7497
4_ é:g': _i/a frequen(:}{ shift  and  self-phase-modulation-induced  spectral
compression [ J J.  IEEE J. Quantum Electron., 2008,
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