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Calculation of the group velocity and group refractive index for a waveguide mode.

I. SUMMARY

The group index ng is calculated from effective refrac-
tive index neff as:

ng = neff − λ
∂neff

∂λ
(1)

where vp = c
neff

is the phase velocity and vg = c
ng

is

the group velocity

II. PROOF

The propagation constant of the waveguide mode is

β =
ω

(c/neff )
(2)

The group velocity is

vg =
∂ω

∂β
==

(
∂β

∂ω

)−1

(3)

Differentiating Eq. 2 dives

∂β

∂ω
=

1

c

(
neff + ω

∂neff

∂ω

)
(4)

From Eq. 3

ng =
c

vg
= c · ∂β

∂ω
= neff + ω

∂neff

∂ω
(5)

Since

ω =
2π

λ
(6)

The group index ng is calculated as:

ng = neff − λ
∂neff

∂λ
(7)


