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f = Initial Phase of the wave (Describe the starting point in time of the oscillation).
(wt+f) = Phase of the wave.
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Collisions with other atoms, and the transfer of kinetic energy as a result of the collision.
This kinetic energy is transferred into internal energy of the atom.

Absorption and emission of electromagnetic radiation ‘
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The Interaction of Electromagnetic Radiation with Matter

The interactions between electromagnetic radiation and matter cause changes in the
energy states of the electrons in matter. Electrons can be transferred from one energy level to
another, while absorbing or



Possible Processes Between Photons and Atoms

Three possible processes between photons and atoms: absorption, spontaneous emission, and stimulated
emission.

Photon Absorption: A photon with frequency ni; hits an atom at rest (left), and excites it to higher energy
level (E2) while the photon is absorbed.

Initial Conditions ~ Process Final Conditions

E? o o
Incoming Photon Photan Absomion
atFrequency Ty " pn
— ¥k —

Spontaneous emission of a photon: An atom in an excited state (left) emits a photon with frequency n,
and goes to a lower energy level (E,).

Initial Conditions Process Final Conditions

— E2 .. Ez
Electron o~y Qutgeing Photon

Electron at Frequency V12
E ——

Stimulated emission of a photon: A photon with frequency nj, hit an excited atom (left), and cause
emission of two photons with frequency ni, while the atom goes to a lower energy level (E3).

Initial Conditions ~ Process Final Conditions

Electron b :
Stimulated Emission :
Incorring Phaton AN Tlﬂlt:JOulgOIng Plt}otons
at Frequency Vip "y — Flectron /- @ FIEqUency
E, —+k

We saw that the process of photon absorption by the atom is a process of raising the atom (electron) from
a lower energy level into a higher energy level (excited state), by an amount of energy which is equivalent to
the energy of the absorbed photon.
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