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How the laser happened
(by Charles H. Townes)




Einstein’s 1917 paper
( A B )

“We introduce the following quantum-theoretical hypothesis. Under the
influence of a radiation density ... a molecule can make an [upward]
transition from state n to state m by absorbing radiation energy ... We
similarly assume that a [downward]* transition m to n associated with a
liberation of radiation energy ... is possible under the influence of the
radiation field, and that it satisfies the [same] probability law ... "
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TABLE 13.2-1 Characteristics of a Number of Important Laser Transilions

Transition Transition  Spontaneous Transition Refractive

Wavelength Cross Section Lifetime Lincwidth" [ndex
Laser Medium Ay {pam) oy (em?) b Aw "
He-Ne 0.6328 1% 10~ 0.7 ps 1.5GH: ] = |
Ruby 0.6943 2% 107¥ 340 ms 6 GHz H 1.76
Nd**:YAG 1.064 4 10~ 1.2 ms 120 GH: H 1.82
Nd? *:glass 1.06 3% 10 (0.3 ms 3THz I 1.5
Er? *:silica fiber 1.55 6 10~ 2 10.0 ms 4 THz H/I 1.46
Rhodamine-6G dve  0.56-064 2 107M 33 ns s THz H/I 1.33
Ti**:AlL D, De6-1.18 3 x 107" 3.2 s 00 THz H 1.76
CO, 1.6 Ix e 19y 60MHz 1 =1
Art 0,515 Ix 107" 1014 ns 15GHz  § = |

“17 and 1 indicate line breadening dominated by homogeneous and inhomegeneous mechanism-
respectively.
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Interference of two condensates
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