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Chapter 13 Plasmons, Polaritons, and Polaronsp
The dielectric constant  of electrostatics is defined in terms of the 
electric field  and the polarization , the dipole moment density:E P
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 4 ;   is the relative permittivity.
Suppose a posi
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tively charged particle is placed at a fixed positionSuppose a positively charged particle is placed at a fixed position 
inside the electron gas. It will then attract electrons and create a 
surplus negative charge around it, thus reducing its field.
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surplus negative charge around it, thus reducing its field.
If  is the par
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ticle's charge density without screening, the full
charge density should be .   ext ind
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charge density should be .

 is related to the external applied charge density  and  is 
related to the total charge density
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