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Grating Restricts Fiber Laser to Four Closely Spaced Lines
Output is switchable from one line to another, or two can lase simultaneously.

by Breck Hitz

Wavelength-switchable fiber lasers are required for flexible dense- [] Email Article
wavelength-division-multiplexing (DWDM) networks, as well as for many &, Printer Friendly
fiber optic sensing systems and for spectroscopic studies. Although Save Article

researchers at several laboratories have used fiber Bragg gratings (FBGs)

to tune a laser from one line to another, the spacing between the lines has been relatively large
(i.e., several nanometers). In many cases, especially DWDM, tuning among closely spaced lines
is highly desirable.
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Figure 1. Designed with four m-phase shifts, the FBG had a broad reflectance band that
included four narrow transmission peaks, as indicated in Figure 2. Reprinted with permission of
IEEE Photonics Technology Letters.

Recently, researchers at Nanyang Technology University and at the Institute for Infocomm
Research, both in Singapore, designed and demonstrated a fiber laser that is switchable among
four lines, separated by only 40 pm.

A specially designed FBG is the key to the switchable laser’s operation. A conventional output-
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coupling FBG has a single 1-phase shift at its center and transmits a single narrow band in the
middle of its reflectance spectrum. Extrapolating from this principle, the researchers designed a E
grating with four tr-phase shifts with an equal spatial separation from each other (Figure 1). They i
calculated that its transmission spectrum would have four peaks whose separation in M
wavelength, determined by the spatial separation of the 1-phase shifts in the grating, would be
~40 pm. i
o
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Figure 4. When the reflectivity of FBG2 was set to the wavelength indicated at a1 in Figure 2, a
single laser line at 15652.60 nm oscillated (left). When FBG2 was set to wavelength b1, lines at
1552.60 and 1552.63 oscillated simultaneously (right).

The reflectance of the second grating could be tuned by mechanical strain, and it was broad
enough to include two of the transmission peaks of the first grating. Thus, the researchers could
stretch FBG2 so its reflectance was centered on one, or between two, of the transmission peaks
of the first. In the first case, the laser emitted a single wavelength (Figure 4, left), and in the
latter, two simultaneous wavelengths (Figure 4, right).

The researchers observed single-line lasing at each of the four transmission peaks of FBG1:
1552.60, 1552.63, 1552.67 and 1552.71 nm. They also observed dual-line lasing at each of the
three pairs of adjacent lines. In all cases, the bandwidths of the individual lines were less than 10
pm.

IEEE Photonics Technology Letters, Oct. 1, 2006, pp. 2038-2040.
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