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Table 1 Electronic polarizabilities a (10~*°Fm?) of selected atoms and ions.
R o RF a =Y @ B5F a BT a

H 0.7 He 0.23 Be++ 0.00 F- 1.10
Li 13.3 Ne 0.44 Li+ 0.03 Mg++ 0.11 CI- 3.39
Na 30.0 Ar 1.81 Na+ 0.19 Cat+ 0.59 Br- 4.63
K 37.4 Kr 2.75 K+ 0.89 Sr++ 1.11 1- 6.97
Rb (55.5) Xe 4.45 Rb* 1.66 Bat+ 2.33

Cs 46.6 Cst 2.61 O-- 0.34

F2 REHSFMNEARE p NEHRLEE a.

Table 2 Dipole moments p and principal polarizakilities a; of selected molecules.

5 1 BiR%E P (10-%A8m) EREE o (10-90Fm?)
H, (1] 1.00 0.80 0.80
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Oy (] 2.61 1.34 1.34
CO; (] 4.45 2.18 2.18
CS, 0 16.82 6.15 6.15
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CqHg (] 6.08 4.41 4.61
CeHg (] 13.67 7.05 13.47
CsHi2 0 10.27 12.97 12.97
CH, 0 2.88 2.88 2.33
CCL 0 11.66 11.66 11.66
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HCl 3.60 3.47 2.65 2.65
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NH, 4.86 2.68 2.42 2.42
CH;C1 6.20 6.02 4.60 4.60
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Fig. 2 Macroscopie relaxation functions.
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Fig. 3 Dispersion of complex permittivities of various models,
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Table3 Approximative Debye relaxation parameters of selected liquids.

% m k " E i HBOE Ik AW
T (K) €(0) €() 7(s)

HgO 78 85 6 1.5-10-1

298 78 6 8.8.10-12

" CHOH 208 25 4 1.0-10-1

C;H,0H ' 293 65 5 5.4:10-10

(CHj3) .80 298 47 6 1.9.10-1

HCONHCH, 298 182 5 1.3.10-10

WA R BT o (o) BB R AT 98 T R, MR, HETR o () I EBK
ERFRER o=wp=1/7 R BEBK. EARARNFMNET K LENE.
g1 (76), RITRALERABAE o b A AR K s (@) ZARN
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Fig. 4 ColeCole plots of various models.
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Table 4 Characteristic resonance frequencies v, =w,/2x and quality
factors @ =w,t of resonant absorptions.
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ABSTRACT

The theory of the dielectric dispersion of insulators is reviewed with special

emphasis on the infrared and submillimeter-wave spectral regions, The basic concepts

of linear response, causality, local field, correlation,eto. are described with a uniform

advanced mathematical formalism which gives ingight into the merits and dis-
advantages of the present models, The models and formulas presented are

supplemen'ted by experimental data.
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