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Bandwidth Analysis of High-order Pulse for the Transmission of
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ABSTRACT

In this paper, we analyze transmission characteristics of ultrashort laser pulses using the property of
high-order pulses which are systematically obtained following their orders. The high-order pulses are easily
derived from a modified PRS system model. But we make clear they are very useful to cover wider area
and more accurate Wansmission characteristics of ultrashort pulses than Gaussian or Sech pulse
approximations used conventionally. This may be based on the fact that the spectra and bandwidths of the
high-order pulses are beautifully related to their orders. First modifying the generalized PRS system model,
we propose a new model for deriving any type of high-order pulse. And we offer a novel analysis method
of ultrashort pulse transmission which has any shape and FWHM, using the proposed model. In addition, by
fixing the pulse range r=1(ps) and varying the order of the pulse from n=1 to n=100, we obtain spectra of
ultrashort pulses with 1(ps)~150(fs) FWHM’s, which are widely used in fiber communications. As a one-step
further, we derive PSD’s of their pulse trains when they are applied to Unipolar signaling scheme. These
PSD’s are decided in the range of possible pulse intervals. All of these results are not only coincided with
some conventional experimental works but also will be applied to any pioneering ultrashort pulse in the
future.
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n | FWHM(10™") | PSD Bau( 10%)
1 1.3333332 0.75

10 0.4686060 4.10

20 0.3332820 9.91

30 0.2726509 17.27

40 0.2364032 25.77

50 0.2115188 35.05

60 0.1931836 44,11

70 0.1783842 52.07

80 0.1673846 59.74
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0.6 2345 | 1336 | 2.25
0.7 20.87 12.11 2.10
0.8 18.75 1139 | 1.96
0.9 1735 | 1024 | 1.84
1.0 16.47 9.41 1.73
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1.2 13.82 8.27 1.55
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