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4.1. Descriptions of the Intensity-Dependent Refractive Index
TABLE 4.1.1 Typical values of the nonlinear refractive index*
n, b vt Response time

Mechanism (cm?/W) (esu) (sec)
Electronic polarization 1071 10714 1013
Molecular orientation 10714 101 10-2
Electrostriction 10714 10-12 10°*
Saturated atomic absorption 10-1° 10~ 10°*
Thermal effects 107¢ 10~ 1072
Photorefractive effect' (large) (large) (intensity-dependent)

+ For lincarly polarized light, 7, and 7 are accurately refated by Eq. (4.1.20).

t mpbmonfmﬁneﬁmoﬂmhdswavaynmgmﬁmrmwmmﬂy
cannot be described in terms of a 7' (or an n,) nonlinear susceptibility, because the nonlinear
polnﬁnﬁmdounoldepeudonlheappﬁedﬁddswhinthemmmulhem

mechanisms listed.

TABLE 4.1.2 Third-order nonlinear susceptibilities of various

materials*
Material 15 (esu) Response time
Air (20°C) 1.2 x 107V
Carbon disulfide 19 x 1072 2ps
GaAs (bulk, excitonic, .
room temperature) 6.5 x 10™4 20 ns
GaAs/GaAlAs ( MQW) 0.04 20ns
Indium antimonide 03 400 ns
(77K,5.4 um)
Semiconductor-doped glass 10-* 30ps
(containing CdSe)
Optical glasses (1-100) x 1014 Very fast
Polydiacetylene:
Nonresonant 25 x 1071 Very fast
At peak of exciton 7.5 x 10™¢ 2ps
* The value of n, defined by n = 1y + n,l in units of cm?/W can be obtained by

multiplying the value of x‘:’.”.- by 0.0395/n2. The value

of A, defined by n =

no + M|E1* in units of cm’/erg can be obtained by multiplying the value of

Xitn by 3n/ng.
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