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Electric Field vs. Displacement Field
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V x E = 0 in electrostatics



Linear Isotropic Homogeneous (LIH) Dielectrics
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£ =eg(14 x.) is called the permittivity, or dielectric constant, of the material
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Dielectric Dielectric
Material constant Material constant
Vacuum ] Benzene 2.28
Helium 1.000065 Diamond 5.7-5.9
Neon 1.00013 Sodium chloride 5.9
Hydrogen (H») 1.000254 Silicon L
Argon 1.000517 Methanol 33.0
Air (dry) 1.000536 Water 80.1
Nitrogen (N,) 1.000548 Ice (—30°C) 104
Water vapor (100°C) 1.00589 KTaNbO; (0°C) 34,000



Dielectric ‘Constant’ vs. Frequency of Alternating Electric Field

lonic Dipolar Eleqt_rqnic
© 7SN
D5 » ((O)s
® ( ) N\
£ Av . v -
—_— = ]_ —I— X e hv ;
ED g Vibrational

e=¢& +ig"

I 1
1 1 —r 1 1
103 10° 10° 1072 1075
€—— Radio/microwave —>€ N|R —>€ VIS/UV —>

Frequency (Hz)

https://stanslegacy.com/documents/the-dielectric-constant-of-water
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