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Abstract 
We give a simple and physically pleasing definition of the electromagnetic density of modes for finite-size 
structures filled with a generic dielectric material. The role of absorption and dispersion of the material is also 
investigated. 
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- - pr,- = (I I Lxdq, / d o ) ,  where L is the length of the PC, . I -  

Several attempts have been made to generalize the notion of local density of modes (LDOMFor local 
density of states- and the density of modes @OM)dr pensity of states- to the case of open cavities, i.e., structures of 
finite size where electromagnetic energy can flow in and out of the volume bounded by the sutface S of the cavity . 
Quite surprisingly, the concept of density of states for a finite-size structure stiU lacks a simple, concise defdtion. 
Our results snggest that the LDOM may be generally defined as [l]: 

(1) 

where W,+& (F) is the mean power emitted by the point s o w e  located inside the cavity at a point F , regardless of 
the specific nature of the sour&, and p&& is the DOM of the free space, and the symbol ( ) denotes a spatial 
average over &e volume Vof the cavity. In the case of a point dipole the LDOM'ls directly Linkedto the imaginaq 
paits of ihe Green's dyadic as : 

( F m i m d  (F)) 
warninad, fieespoce ' 

Pal = Pnr,fieespcr - 

' I  - 
' - ' I  

1 ,  

where Gm,s(?o;<) is the E component of the dyadic Green's function 
is the unit vector along which t& dipole is oriented. In the case of 1-D , finite structures, Eq.(2) can be mast,in the 
following form: 

calculated a! ? = ?,,where i 

through Eq.(3), while the Wigner's time can not generally 
be used to evaluate the DOM. Of course, the Wigner's time 

i retains its validity as the time that the peak of an incidenf 
!5 unchirped pulse needs to haveme a banier [4]. 2 . 5 t '  " " " " " ' " ' ' " ' 
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Fig.]. DOM calculated via the Green's function (solid line) and using the 
Wi&ner's time (dashed line) vs. do. ( oo=2nclb where b=lpm). The PE% 
stmcl~~e is composed of 4Oaltemating layen of air and a dielectric material, 
which has a lorenlzian absorption line centered around oloo=O.65, and a 
refractive index apbroiimately of 1.42 in the visible range. Ihe layen have 
thicknesses a=25On, (air) and b=350nm (dielectric material). ' . 
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