A. La Rosa
Appendix to QM Chapter-04

Complex Variable, Addition of Waves
by the Phasors Method, Light-Matter

Interaction

COMPLEX NUMBERS
Addition, multiplication, reciprocal number

Euler’s representation z=a+ib = Ae®

REPRESENTATION of TRAVELING HARMONIC
WAVES in COMPLEX VARIABLE: PHASORS
The concept of phasors
Phasors are complex numbers (they are not vectors)
Addition of (real) waves using phasors
Waves as the real components of phasors
Graphic interpretation
Adding waves of the same frequency and wavelength

Example: Addition of two waves. Calculation of
magnitude and phase

Generalization to add many waves.

LIGHT-MATTER INTERACTION

Resonant Absorption
Short-lived excited states. Return to equilibrium by re-
emission of light or by thermal energy dissipation.

Line spectra from gases
The Doppler Effect and spectral line broadening
The Doppler effect and laser cooling (optical molasses)

Analogy between “electronic excitations in an atom” and
the motion of a mechanically forced oscillator”
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