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Abstract Since transmissions of large amounts of data are frequent, users require more bandwidth, and the need for
communications networks having greater bandwidth is increasing. One communications network satisfying this need
is an optical communications network. Therefore, studies to increase the transmission capacity of optical
communications systems have been carried out. However, in a general optical communications system, a signal
transmitted through optical fiber (a transmission medium) is detected through direct detection in the receiving system.
This method has a disadvantage in that the entire bandwidth of the optical signal cannot be utilized. Also, when
transmitting an optical signal, there is a problem where the signal-to-noise ratio is affected by neighboring channels.
To overcome this situation, various studies are being conducted to minimize the influence of external interference and
noise. This paper overcomes the situation by transmitting spectrum-sliced signals using the digital transmission system,
FSK. Analyzing the characteristics of the signals detected in the receiver of the optical communications system,
Gaussian distribution is used for the PDF of the spectrum-sliced signal, and the signal at the receiving end of the
optical communications system is assumed to have a k-square distribution. The results of the analysis confirmed it
is better to transmit the spectrally divided signal rather than transmit the laser source.
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Fig. 4. A sensitivity for a receiver using FSK transmission
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