“Meanwhile, a new technology arrived that dramatically improved submarine cables—optical amplifiers that increase the strength of a light signal without first converting it to some other form. Alec Reeves had seen the advantage of that approach back in the late 1960s, but he had thought semiconductor devices would do the job. The new technology, fiber amplifiers, grew from ideas Eli Snitzer developed in the early 1960s as he moved from fiber optics to lasers at American Optical.”
…

“Lasers are light amplifiers. Shine the right wavelength into a laser, and the light stimulates excited atoms to emit more light at that wavelength—precisely in step with the input light. Radio astronomers use masers, the microwave counterpart of lasers, to amplify weak microwave signals. Snitzer doped fiber cores with the rare earth neodymium and showed they could amplify light.56 However, in the early days of lasers everybody wanted to generate their own beams, so they put mirrors on both ends to make oscillators. 
…

By the late 1970s, Charlie Sandbank57 and a few others were thinking about optical amplifiers but didn’t know how to make them. Will Hicks came up with some novel schemes at 1984 Inc.,58 but the winner proved to be a variant on Snitzer’s original idea: a fiber with a small amount of a rare earth element in its core. The key was finding the right material to add to the fiber core so it would amplify light at one of the fiber windows, 1.3 or 1.55 micrometers. In the mid-1980s, Dave Payne at the University of Southampton came upon erbium, which amplified 1.55 micrometers nicely when excited by infrared light from a semiconductor laser.59 “
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“Eli Snitzer popped up with a different idea at Polaroid, where Will Hicks had lured him to develop advanced fiber systems. Erbium absorbed light as well as emitted it near 1530 nanometers. Everyone else thought the emission would cancel the absorption, but Snitzer found an important difference. Absorption is much stronger at shorter wavelengths, so erbium atoms can absorb light at those wavelengths faster than they can emit it. Nobody had tried to use this effect before, but that didn’t scare Snitzer. In his first experiments, he showed that a laboratory laser emitting at 1490 or 1500 nanometers could power an erbium amplifier.15 Desurvire refined the idea, and soon demonstrated an impressive 37 decibels of gain in an erbium fiber amplifier pumped at 1480 nanometers.16”
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“Snitzer brought a fresh view to American Optical, instantly recognizing that optical fibers were guiding light in the same way that metal tubes called waveguides guide microwaves. He then did a more thorough analysis that explained important details of how fibers guided light, and American Optical management encouraged Snitzer to give a series of talks on his work. By then the idea of the laser was in the air, and it inevitably came up in questions after his talks. When asked what optical waveguides could be used for at a meeting of the New England Section of the Optical Society of America, Snitzer suggested lasers. When Snitzer talked at Columbia, Townes suggested putting light-emitting atoms only into the central core of the fiber, the region which guided light.”
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“By then, other runners in the laser race were reaching the finish line. Eli Snitzer demonstrated a laser made from a thin rod of glass doped with a dash of the rare earth neodymium; pumped by a flashlamp, it fired pulses like Maiman's ruby laser. So did a crystalline laser made of calcium tungstate doped with neodymium, demonstrated Leo F. Johnson and Kurt Nassau at Bell Labs.”
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