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This is the electric dipole approximation

                e/m  A·p      →          –e r·E

for the electron–radiation interaction Hamiltonian.  We see
that it means approximation of the transitions to be direct
(suora).

Thus, the corresponding integral, electric dipole transition
matrix element is
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In the following assume that  kc  ≈  kv  and simplify

The Fermi Golden Rule from the time-dependent perturbation
theory for transition probabilities (or transition rate) per unit
volume is
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Now, the absorbed energy (in form of quanta hω) per unit of
time is

power loss  =  R hω. (6.44)

On the other hand, for absorbed intensity

            – dI/dt  =  – dI/dx  dx/dt  =  c/n  α I, (6.45)

where α is the absorption coefficient, earlier met in Eq. (6.9).
As  α = εi ω / (nc),

Thus,

(6.48)

where  Ec(k) –  Ev(k)  =  Ecv  =  hωcv.
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By using KKR (6.14)

(6.49)

Compare this with the dielectric function of Ni classical har-
monic oscillator dipoles with resonance frequencies  ωi
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6.2.3. Joint Density-of-States

The density-of-states (DOS) of the 3-dimensional band struc-
ture  Ec(k)  or  Ev(k)  is defined by

Similarly, for the transition energy  Ecv(k) = Ec(k) – Ev(k)  define
the joint density-of-states (jDOS) by

The DOS may
become singular at
the limit  |∇k|

  →  0.
Off from the Γ-point
the singularity may
become stronger.
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6.2.4. Van Hove Singularities

Van Hove singularities in DOS arise from  |∇k|
  →  0  and are

called critical points.  Assume k = 0 is a critical point and ex-
pand
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