PH203 Lesson 14: Waves V: Introduction to Lasers
Learning Objectives:
14.1: Calculate the energy, wavelength, and frequency of a photon emitted from or absorbed by an atom that transitions between energy states.
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14.2: List and describe the four unique characteristics of laser light: highly monochromatic, highly coherent, highly directional, and highly intense (can be sharply focused). 
· Highly monochromatic: nearly one wavelength
· Highly coherent: waves have nearly the same phase

1131 in book
· Highly direction: light doesn’t spread out

· Can be sharply focused: highly intense

14.3: Describe how stimulated emission and population inversion contribute to the production of laser light. 
See figure 40-19 on page 1132 in book

Stimulated emission is the key to laser operation. To produce laser, light, we must have more photons emitted than absorbed; that is, we must have a situation in which stimulated emission dominates. The direct way to bring this about is to start with more atoms in the excited state than in the ground state (a.k.a. population inversion).
14.4: Calculate power and intensity for laser light.
Physics Reference Card 
Definitions:

1. photons: light is quantized and exists in elementary amounts called photons
2. monochromatic light: same wavelength
3. spontaneous emission: an atom in excited states moves of its own accord to the ground state, emitting a photon of energy in the process
4. watt (W): SI unit of power in Joule per second
5. Planck constant: a constant used in the energy equation for a light wave
6. coherent light: same phase of light
7. stimulated emission: atom in excited state stimulated by photon drops to ground state and releases photon (with energy also hf)
8. power: Joule/ second (SI) for lasers [image: image2.wmf]P
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9. laser: light amplification by the stimulated emission of radiation
10. absorption: an atom in ground state absorbs energy hf from EM field (with frequency of f) and moves to higher energy state [image: image3.wmf]hf
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11. population inversion: more photons emitted than absorbed – stimulated emission dominates. Not consistent with thermal equilibrium – must create and maintain for laser.
12. intensity: [image: image4.wmf]I
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 very high for lasers
