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On the basis of Maxwell’s equations and Bloch’s theorem basic relations for modes propagating in photonic 
crystal waveguides are derived. The physical meaning and possible experimental implications are discussed.  

Summary 
Slow light propagation of photonic crystal waveguide (PhC-WG) modes is currently widely 
investigated to study the strong matter-light interaction for among others nonlinear effects [1], time 
delays [2] and sensors [3, 4]. Hereby the group velocity is often considered to be a key parameter. 
For such studies and also for a better understanding of the underlying physics it is quite relevant to 
have simple, explicit expressions for the modal group velocity and the sensitivity to index changes 
in terms of the corresponding modal field or intensity pattern. 

Such expressions will be derived in a straightforward way from Maxwell’s equations and 
Bloch’s theorem. In particular it will be established, in the frequency domain and including the 
effect of material dispersion, that the modal group velocity equals the ratio of the spatially averaged 
energy flow and energy density. The relations will be applied on a number of relatively simple 
structures. In addition to that, the potential of the derived relations for the interpretation of 
experimental results will be discussed.  
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