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a. three-fold degenerate 
b. one nondegenerate, two-fold degenerate 
c. three non-degenerate states 







2 1 -1 -2 0 0 2 1 -1 -2 0 0 
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Vibrations of graphite 

Reich & Thomsen (2007) 



Photonic crystal 

• Band structure for photons from translational symmetry 

Key player: Joanopoulos (MIT, 90th first concepts); Thorlabs 



Photonic crystal 

• Band structure for photons from translational symmetry 

Key player: Joanopoulos (MIT, 90th first concepts) 



Holographic 3D photonic crystal 
• Laser wave vectors span reciprocal lattice -> pattern in real 

space 

Campbell, Nature (2000) 
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Wave guide 

 

Rinne, Nat. Photonics (2008) 



Phononic crystals 

Vasseur, Phys. Rev. Lett. (2001). 



Keep going! 

• Optomechanical crystals & circuits 

Eichenfield, Nature (2009) 



 



Structure & real space imaging 

a. Focus: High resolution & abberation 
corrected TEM 

b. Focus: Atomic force microscopy & its 
derivatives 

c. Everything, but keep it brief & broad 
d. As you see fit 
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