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In this paper we demonstrate performance of
three different optical filter transfer functions: Lo-
rentzian, Raised Cosine and Supergaussian, and
their influence on non return to zero (NRZ) coded
optical signals in wavelength division multiplexing
(WDM) transmission systems with different channel
spacing and data transmission speed values. The
effect of filter’s full width half maximum (FWHM)
bandwidth’s influence on NRZ code format and
spectral narrowing on signal quality has been stu-
died extensively. Simulation scheme consists of four
channels. Author has chosen this channel count val-
ues to evaluate influence of nonlinear optical effects
(NOE): self — phase modulation (SPM), cross —
phase modulation (XPM), four — wave — mixing
(FWM) to used optical filters performance [1].

The main idea of our simulations is to dem-
onstrate the effect of filter’s FWHM bandwidth in-
fluence on NRZ optical signals quality. Investiga-
tion of effective optical band-pass filters transfer
functions are groundwork for realization of high
speed WDM transmission systems. The main prob-
lem is to choose appropriate optical filter amplitude
transfer function for exploitation in HDWDM
transmission systems. Therefore we have taken
three different optical filters transfer functions (see
Fig.1.) [2].

We foresee that for 40 Gbit/s data transmis-
sion speed NRZ coded optical signal effective fil-
ter’s FWHM bandwidth value must be greater than
0.4 nm or 50 GHz (see Fig.2.).
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Fig.1 First order amplitude transfer func-
tions of 0.4 nm or 50 GHz of different opti-
cal filters shown in inset.
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Fig.2 Q factor dependence from FWHM pa-

rameter value for different optical filter trans-

fer functions: Lorentzian, Raised Cosine and
Supergaussian.
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