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Invention The present invention relates to optical amplifiers, and particularly, to a novel arrangement of components for an

erbium-based optical amplifier. 2. Technical Background Ethanol-based transmission systems use erbium-doped fiber
amplifiers to amplify weak light pulses of a high-speed transmission channel. Light intensity levels within a conventional erbium-
doped fiber amplifier are limited by competing non-linear processes that occur within the erbium-doped fiber. These non-linear
processes include two-photon absorption, which causes fiber gain saturation, and stimulated Raman scattering, which degrades

the quality of a transmitted signal. As the light intensity within an erbium-doped fiber amplifier increases, the two-photon
absorption process increases exponentially. The non-linear processes arise when multiple photons from the erbium-doped fiber
amplifier are absorbed into the same volume of the optical fiber. The non-linear processes cause a stimulated Raman effect that

creates extra noise within the erbium-doped fiber amplifier. A common technique to mitigate the effects of multiple-photon
absorption is by cascading two erbium-doped fiber amplifiers. The first erbium-doped fiber amplifier is a main amplifier, while
the second erbium-doped fiber amplifier is an erbium-doped fiber amplifier control amplifier. The control amplifier provides
gain within the main erbium-doped fiber amplifier to compensate for changes in the main amplifier caused by optical power
changes within the main amplifier. Changes in the gain of the main amplifier, however, also change the gain of the control
amplifier, which results in an unstable control loop. Further, the main amplifier and the control amplifier must be designed

together for optimum performance. Another technique for mitigating the effects of multiple-photon absorption is to introduce a
pre-amplifier before the main amplifier to increase the power of the light pulse input to the main amplifier. This approach

requires the use of both single-mode and multimode erbium-doped fiber amplifiers. To ensure accurate operation of the system,
the power difference between the single mode and multimode amplifiers must be kept within a narrow power range. As such,

this technique is very sensitive to changes in environmental conditions. Also, the level of amplification provided by the pre-am
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