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Consider the given series RLC circuit,

• The circuit is being excited by the energy initially stored in the capacitor and inductor.

• The energy is represented by the initial capacitor voltage V0 and initial inductor current I0.

• Thus, at t = 0,

0
1

v(0) 
C 

i(0)  I0

 i dt V0
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• The roots s1 and s2 are called natural frequencies, measured in nepers per second

(Np/s), because they are associated with the natural response of the circuit

• ω0 is known as the resonant frequency or strictly as the undamped natural frequency,

expressed in radians per second (rad/s);

• α is the neper frequency (or damping constant) expressed in nepers per second.

The expression given is modified in terms of α and ω0,

0

s2 
R

s 
1

 0
L LC

s2  2s 2  0
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