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Abstract 

 We describe the local density of optical states (LDOS) and the density of optical states (DOS) in 

three dimensional (3D) finite size rolled-up photonic crystals and quasi crystals calculated using 

optimized code based on finite difference time domain (FDTD) techniques. Because the Bloch-

Floquet theorem is not used in these calculations, the code can be applied to any dielectric 

structures that lack discrete translational symmetry, making it ideal for experimentally fabricated 

structures that are finite in size and include defects. Our software can be used for either LDOS or 

DOS calculations, is parallelized using standard message passing interface (MPI) protocols, and 

is freely available at www.fpspackage.com. 
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PROGRAM SUMMARY 

Manuscript title: Density of optical states in rolled-up photonic crystals and 

quasi-crystals  

Authors: Ehsan Saei Ghareh Naz, Matthew R. Jorgensen, Oliver G. Schmidt 

Program title: FPS. 

Licensing provisions: GNU General Public License 3. 

Programming language: C++. 

Computer(s) for which the program has been designed: PCs and distributed 

memory machines. 

Operating system(s) for which the program has been designed: Linux, Unix. 

RAM required to execute with typical data: Depending on the problem; 

gigabytes.  

Has the code been vectorized or parallelized?: Yes; parallelized using 

message passing interface. 

Number of processors used:  The user can declare the number of processes. 

Keywords: Photonic crystal and quasi crystals, Local density of optical states, 

Density of optical states, FDTD 

CPC Library Classification: 10. 

External routines/libraries used: Minimum: MPI; [1] fftw3; [2] optional: 

hdf5-tools. [3]  

Nature of problem: The aim of FPS is to provide a fast and easy-to-use 

package for studying local density of optical states and density of optical 
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