Spectral Analyses of Ultrashort Pulses Using Recursive
Partial-Response Signaling System Model
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Abstract

In this paper, a novel method for obtaining spectra of short pulses is proposed. This method will be well-applied
to perform spectral analyses of ultrashort laser pulses which are known to be difficult to evaluate their exact forms
in frequency domain because of their narrow-width characteristics in time domain. It must be noted that the method
can be represented by a recursive formula derived from the PRS(partial-response signaling) model, and thus more
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easily available for numerical solutions than the conventional methods such as consecutive differentiations and

convolutions. The pulses whose fundamental frames can be exactly determined or approximately represented by

truncated Fourier series have well-behaving conditions for applications of this new method. Moreover, the

transversal 9-type PRS mode] can offer various approximations for spectral analyses of ultrashort pulses currently

used in transmission systems.
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E 1. (Type-7) B2E % look-up table
Table 1. The look-up table for Type-7 pulses

200 =A(sin22—”£)”- H(—zl;) s PP =2AT§M,,B,,';' sinc (2¢f + 2D, )
n M, B Dy
0 1 1 0
1 1/4 102 4 ;10 1
2 | 142 1 4 6 -4 1 2 1 0 2
3 | 14l -1 6 -15 20 -15 6 -1 3 2 -1 0 t 2 3
4 |1y4# 1 -8 28 56 70 -56 28 -8 1|4 3 2 -1 0 1 2

¥ 2. (Type-8) HAZE 3k look-up table
Table 1. The look-up table for Type-8 pulses

n
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F 3. (Type-9) B2E $13F look-up table
Table 1. The look-up table for Type-9 pulses
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n M, Bn,i D
0 1 1 0
1 12 2 -1 6 -1 =2 2 -1 0 1 2
2 [ 122] 4 4 23 -8 46 -8 -23 4 3 -2 -1 0 1 2 3
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