
Standard Form 298 (Rev 8/98) 
Prescribed by ANSI  Std. Z39.18

864-656-5915

W911NF-10-1-0423

58391-EL-HEL.43

Conference Proceeding

a. REPORT

14.  ABSTRACT

16.  SECURITY CLASSIFICATION OF:

Fiber lasers have demonstrated great potentials for providing high average powers with diffraction-limited beam. 
Further power scaling of fiber lasers requires significant mitigation of nonlinear effects. Beam combining can then 
be used to further increase power. Mode area scaling of optical fibers using innovative fiber designs is key to 
increase nonlinear thresholds. Recently, we have also learned that strong higher-order-mode (HOM) control is 
critical for mitigation of mode instability, another key to achieve single-mode output at high average powers. 
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ABSTRACT

High-Power All-solid Photonic Bandgap Fiber Lasers

Report Title

Fiber lasers have demonstrated great potentials for providing high average powers with diffraction-limited beam. 
Further power scaling of fiber lasers requires significant mitigation of nonlinear effects. Beam combining can then be 
used to further increase power. Mode area scaling of optical fibers using innovative fiber designs is key to increase 
nonlinear thresholds. Recently, we have also learned that strong higher-order-mode (HOM) control is critical for 
mitigation of mode instability, another key to achieve single-mode output at high average powers. 

In the past few years, we have been studying all-solid photonic bandgap fibers as means for power scaling. This 
approach provides an all-solid design, which significantly eases fabrication of robust and compact monolithic fiber 
laser systems for DoD applications. In addition, this design also provides significant HOM suppression at large-mode 
areas due to a combination and open and dispersive cladding. Recently, we have demonstrated mode area 
approaching of 2000µm2 with the best HOM suppression at this mode area among all known designs, to our 
knowledge. 

We have also fabricated ytterbium-doped all-solid photonic bandgap fibers and are in the progress demonstrating and 
exploring many new capabilities provided by this design. In addition to the potential for large mode areas, all-solid 
photonic bandgap fibers only transmit lights over a narrow spectrum, i.e. photonic bandgap of the cladding. This can 
be used to suppress stimulated Raman scattering as well as undesired ASE. We will summarize and update our 
progress in this area.

Conference Name:  17th Annual Directed Energy Symposium, Anaheim

Conference Date:  March 02, 2015



High-power all-solid photonic bandgap fiber lasers 

Liang Dong1, Fanting Kong1, Guancheng Gu1, Thomas Hawkins1, Joshua Parsons1, Maxwell 

Jones1, Christopher Dunn1, Monica T. Kalichevsky-Dong1, Kunimasa Saitoh2, Benjamin 

Pulford3, and Iyad Dajani3 

 
1ECE/COMSET, Clemson University, 91 Technology Drive, Anderson, SC, 29625, USA 

2Graduate School of Information Science and Technology, Hokkaido University, Sapporo 060-

0814, Japan 
3Air Force Research Laboratory, 3550 Aberdeen Ave SE, Kirtland AFB, NM, USA 87117 

 

Abstract: 

 
 Fiber lasers have demonstrated great potentials for providing high average powers with diffraction-limited 

beam. Further power scaling of fiber lasers requires significant mitigation of nonlinear effects. Beam combining can 

then be used to further increase power. Mode area scaling of optical fibers using innovative fiber designs is key to 

increase nonlinear thresholds. Recently, we have also learned that strong higher-order-mode (HOM) control is critical 

for mitigation of mode instability, another key to achieve single-mode output at high average powers.  

In the past few years, we have been studying all-solid photonic bandgap fibers as means for power scaling. 

This approach provides an all-solid design, which significantly eases fabrication of robust and compact monolithic 

fiber laser systems for DoD applications. In addition, this design also provides significant HOM suppression at large-

mode areas due to a combination and open and dispersive cladding. Recently, we have demonstrated mode area 

approaching of 2000µm2 with the best HOM suppression at this mode area among all known designs, to our 

knowledge.  

We have also fabricated ytterbium-doped all-solid photonic bandgap fibers and are in the progress 

demonstrating and exploring many new capabilities provided by this design. In addition to the potential for large mode 

areas, all-solid photonic bandgap fibers only transmit lights over a narrow spectrum, i.e. photonic bandgap of the 

cladding. This can be used to suppress stimulated Raman scattering as well as undesired ASE. We will summarize 

and update our progress in this area.         
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