
Parallel-Plate Capacitor with Dielectric (2)

Use Gauss’ law to determine the electric fields ~E0 and ~E.
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• Field in vacuum: E0A =
qf

ε0
⇒ E0 =

qf

ε0A

• Field in dielectric: EA =
qf − qb

ε0
⇒ E =

qf − qb

ε0A
< E0

• Voltage: V0 = E0d (vacuum), V = Ed =
V0

κ
< V0 (dielectric)

Dielectric constant: κ ≡ E0

E
=

qf

qf − qb
> 1. Permittivity of dielectric: ε = κε0.
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