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shows the spectrum in point A of the system diagram and
the spectrum on the right shows the spectrum in point B.
The peak in the spectrum is the public channel and the
flat region the ASE noise. An optical filter can be used to
separate the ASE noise from the public channel. After adding
the stealth signal by modulating the ASE noise [6], [7], the
stealth channel can be combined with the public channel and
transmit through the public network. At the receiver, an optical
filter can be used to separate the stealth channel and public
channel.

B. SNR of the Stealth Channel

The SNR of the stealth channel is given by

SN Rstealth = 〈I 〉2
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where <I> is the average of receiver current, σ 2
thermal is the

thermal noise, σ 2
shot is the shot noise, and σ 2

AS E−AS E is the
beat noise.

The thermal, shot and beat noise can be expressed as [8], [9]
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Fig. 5. (a) Dependence of SNR on the received power with different number
of amplifiers. (b) Dependence of SNR on the transmission distance at different
launch powers.

C. System Design and Analysis

The design of the stealth channel needs to find an optimum
balance between the SNR and the required ASE power.
Because the ASE power carrying stealth signal comes from the
accumulation of noise from the public channel (Fig. 1), a lower
ASE power level requires less noise in the public channel
and thus provides more flexibility of applying the stealth
channel in the public network. In the case of short distance
communication without using amplifiers, the best operating
point is when the SNR just saturates, which corresponds to
−10dBm in Fig. 3(a). The SNR reaches a maximum value
at −10dBm. The operating point depends on the amount
of thermal noise of the receiver. In the case of long-haul
transmission, where amplifiers are introduced, the initial ASE
power needs to be increased further. Because the ratio of
the initial ASE power and the newly generated ASE by the
amplifier determines the degradation rate of SNR after the
signal passes through other amplifiers, a larger initial power
results in slower degradation of the SNR. The choice of


