
 
 

 
 
 

Macquarie University ResearchOnline 
 

 
 
This is the published version of: 
 
Alexander Argyros, Martijn A. van Eijkelenborg, Stuart D. Jackson, and Richard P. 
Mildren, "Reply to comment on "Microstructured polymer fiber laser"," Opt. Lett. 
30, 1829‐1830 (2005). 
 
Access to the published version: 
http://dx.doi.org/10.1364/OL.30.001829 
 
 
Copyright: 
 
This paper was published in Optics Letters and is made available as an electronic reprint with 

the permission of OSA. The paper can be  found at  the  following URL on  the OSA website: 

http://www.opticsinfobase.org/abstract.cfm?URI=ol‐30‐14‐1829.  Systematic  or  multiple 

reproduction or distribution to multiple locations via electronic or other means is prohibited 

and is subject to penalties under law. 

 

http://dx.doi.org/10.1364/OE.17.014552
http://www.opticsinfobase.org/abstract.cfm?URI=ol-30-14-1829


July 15, 2005 / Vol. 30, No. 14 / OPTICS LETTERS 1829
Reply to comment on “Microstructured polymer
fiber laser”

Alexander Argyros
Australian Photonics CRC, Optical Fibre Technology Centre and School of Physics, University of Sydney,

Sydney, NSW 2006, Australia

Martijn A. van Eijkelenborg and Stuart D. Jackson
Australian Photonics CRC, Optical Fibre Technology Centre, University of Sydney, Sydney, NSW 2006, Australia

Richard P. Mildren
Centre for Lasers and Applications, Macquarie University, Sydney, NSW 2109, Australia

Received March 22, 2005

We have confirmed the suggestion of Gibson and Österberg [Opt. Lett. 30, 1827 (2005)] that the lasing
action observed in Rhodamine 6G-doped microstructured polymer fibers [Argyros et al., Opt. Lett. 29, 1882
(2004)] is due to stimulated Raman scattering. The Raman scattering occurs in the poly(methyl methacry-
late) host material, and upon further investigation emission up to the third Stokes order was observed. Las-
ing of the dye in a microstructured polymer fiber was achieved with a modification of the fiber properties.
© 2005 Optical Society of America
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In a previous Letter1 we reported on a microstruc-
tured polymer optical fiber (mPOF) amplifier and la-
ser. The fiber was made from poly(methyl methacry-
late) (PMMA) and doped with Rhodamine 6G (R6G)
using a novel doping technique.2 When characterized
as an amplifier, a maximum gain of 30 dB was mea-
sured at 574 nm, near the dye fluorescence maxi-
mum. On the other hand, lasing was observed at
632 nm.

Recently it was suggested in a Comment3 that the
lasing was caused by stimulated Raman scattering.
This suggestion is consistent with the observation
that the lasing wavelength was independent of the fi-
ber length and the dye concentration.1 Furthermore,
the lasing wavelength of 632 nm, the linewidth of
,1 nm, and the threshold of 2 kW were consistent
with a Raman shift of 2954 cm−1 with respect to the
532.07 nm pump light by a stretching mode of certain
CuH bonds in the PMMA.4,5

To investigate this possibility, an undoped fiber
otherwise identical to the doped fibers used in Ref. 1
was tested by launching light at a wavelength of
532.07 nm from a frequency-doubled Nd:YAG laser
into the core. The output was coupled to a spectrum
analyzer, and a peak at 631.3 nm was observed with
a threshold of 2 kW, corresponding to the first Stokes
order of the CuH stretching mode.4,5 The pump in-
tensity was increased and the second and third
Stokes orders at 776.4 and 1007 nm were also ob-
served. Only the fundamental (spatial) mode of the fi-
ber was observed in the output, and the second mode
could be excited by launching the pump light off-
center. Weaker Raman shifts arising from other
bonds in the PMMA were not observed. These results
clearly confirm the suggestions in Ref. 3. The de-

crease in output power with the number of shots ob-
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served previously1 is likely to be a result of pump-
induced damage to the fiber endface, leading to a
reduction in the launched pump energy, or increased
absorption at the Raman wavelength arising from
photodegradation of the dye.6

The small fiber cores and short pulse widths of the
pump light result in very high intensities in the fi-
bers that favor stimulated Raman scattering. For the
doped fiber laser of Ref. 1 it was observed that ampli-
fied spontaneous emission from the dye could not be
increased to the point of lasing by raising the pump
pulse energy because of pump depletion by stimu-
lated Raman scattering. To counter this, a 5 cm long
doped fiber with a larger 50 mm core radius was used;
see Fig. 2 in Ref. 2. Scaling the Raman threshold
with fiber length and core area gives a threshold in
this fiber of approximately 185 kW.5 Dye lasing was
observed at 568 nm with a linewidth of 5 nm, which
is similar to earlier reports for PMMA/R6G lasers.6,7

No output from the fiber laser that related to Raman
processes was observed.

We conclude that, although the amplifier results
reported in Ref. 1 arose from the dopant, the geom-
etry of the fiber allowed Raman processes to prevail
in that particular fiber laser. A change in the geom-
etry of the fiber allows dye lasing to be observed, up-
holding the advantages outlined in Ref. 1 with regard
to the ease and flexibility of the fabrication method.
The effects on the lasing behavior arising from the fi-
ber parameters are currently under investigation.

A. Argyros’s e-mail address is a.argyros
@oftc.usyd.edu.au.
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