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Optical fiber based supercontinuum light sources have attracted huge research attention in recent

years. Such interest in the type of light sources originates from their potential usefulness in a variety

of fields such as communication
(1)
, optical coherent tomography

(2)
, metrology

(3)
, and optical sensing

(4)
.

Typical fiber-based supercontinuum sources have been based on a high-power pump laser whose

output beam is injected into a nonlinear fiber, where the supercontinuum is generated. Unlike the

conventional schemes using a pulse laser as a pump beam, there was a novel proposition by Prabu et

al. that a high power continuous-wave (CW) laser could also be used as a pump beam for

supercontinuum generation(5). In the CW supercontinuum case, output average power is usually

extremely high (watt level) due to its tight requirement of high pump power for generation of

nonlinear effects in optical fiber.

The physical mechanism for CW supercontinuum evolution in optical fiber is different from the

pulse-mode supercontinuum evolution
(6, 7)

. Both modulation instability (MI) and stimulated Raman

scattering (SRS) were found to play key roles in transforming a narrowband CW laser beam into a

broadband spectral continuum. MI leads to soliton like structure formation that experiences subsequent

self Raman interaction. The large numbers of noisy solitonic structures, randomly distributed in space

and time give rise to the broad and flat continuum. In such a supercontinuum generation one of key

factors is to use a high power pump beam with a low coherence since the Raman soliton formation is

induced by the random phase and intensity fluctuations of the pump beam propagating through an

anomalous dispersion optical fiber
(8)
. A range of CW supercontinuum demonstrations have been

successfully performed with various types of pump sources; for example, a high power Raman fiber

laser
(7,9)
, a rare earth-doped fiber amplified spontaneous emission source (ASE)

(10)
, a low-coherent

semiconductor laser diode
(11)
, and a rare earth-doped fiber laser

(12)
.

Our group has also carried out a series of investigations on the CW SCs(13, 14, 15, 16). In particular,

our research focus has been given to erbium fiber ASE-seeded CW SCs operating at

telecommunication bands, since low-cost, all-fiberized optical components that have been commonly
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employed for telecommunication systems, can readily be used.

The proposed CW SC source is composed of an EDFA-based seed ASE generator, a high power

Er/Yb amplifier, and a 2-km-long highly nonlinear dispersion-shifted fiber (HNL-DSF) with a 0 of

1550 nm and a χ
(3)
nonlinearity of = ~20 /W/km. After nonlinear interaction in the HNL-DSF theγ

narrowband high-power ASE beam is converted into a depolarized spectral continuum with a 20-dB

bandwidth of ~130 nm as shown in Fig. 1. The total output power measured was ~500 mW
(13)
.

We found that such applications as photonic microwave filters
(15)

and wavelength

division-multiplexed passive optical networks (WDM-PONs)(16) where spectrum-sliced incoherent beams

are employed, could benefit from using the erbium ASE-seeded CW SC due to its ultra-wide

bandwidth and high spectral power density.

Furthermore, the possibility of using the

ASE-seeded CW SC for optical coherence

tomography (OCT) imaging has also been

investigated(17). It was demonstrated that a

spectral-domain OCT system using this light

source could allow for high quality tooth tissue

imaging with a ~12 m axial resolution.

In conclusion, the recent research progress

on the erbium ASE-seeded, depolarized,

incoherent, continuous-wave supercontinuum

light source. The CW SC is believed to be a

powerful light source for a variety of photonic

devices.

[1] K. Mori et al., Electron. Lett. 39, p.544 (2003).

[2] I. Hartl et al., Opt. Lett. 26, p.608 (2001).

[3] K. Kim et al., Opt. Lett. 30, p.932 (2005).

[4] H. Kano et al., Opt. Lett. 28, p.2360 (2003).

[5] M. Prabhu et al., Jpn. J. Appl. Phys. 39, p.L291 (2000).

[6] A. V. Avdokhin et al., Opt. Lett. 28, p.1353 (2003).

[7] A. K. Abeeluck et al., Opt. Lett. 29, p.2163 (2004).

[8] S. M. Kobtsev et al., Opt. Exp. 13, p.6912 (2005).

[9] J. H. Lee et al., Opt. Lett. 30, p.2599 (2005).

[10] C. J. S. de Matos et al., Appl. Phys. Lett. 85, p.2706 (2004).

[11] A. K. Abeeluck et al., Appl. Phys. Lett. 85, p.4863 (2004).

[12] P. A. Champert et al., IEEE Photon. Technol. Lett. 16, p.2445 (2004).

[13] J. H. Lee et al., Electron. Lett., 42, p.67 (2006).

[14] J. H. Lee et al., Opt. Exp. 14, p.3443 (2006).

[15] J. H. Lee et al., Appl. Opt. 46, p.5158 (2007).

[16] J. H. Lee et al., J. Lightwave Technol. 26, p.2891 (2007).

[17] J. H. Lee et al., OECC'2009, paper FD3 (2009).

 

1470 1500 1530 1560 1590 1620 1650 1680
-70

-60

-50

-40

-30

-20

-10

0

10

Af ter HNL-DSF

RB:  0.1 nm

Afte r Er/Yb Amp

After EDFA

 

O
p
tic
al
 P
ow
er
 (
dB
m
)

Wavelength (nm)

그림 1. Measured optical spectra [15].
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