Empirical Data .

Atomic polarizabilities

a/(4meg) in units of 10730 m3

H 0.667 He 0.205
Li 243 Ne 0.396
Na 23.6 Ar 1.64
K 43.4 Kr 248
Rb 47.3 Xe 4.04
Cs 59.6

[from Pollack and Stump 2002]

Dielectric properties of insulators

Material Dielectric constant Dielectric strength
K Emax in 106 V/m

air 1.00059 3

polystyrene 2.5 20

Lucite 2.8 20

Plexiglas 34 40

Teflon 2.1 60

Mylar 3.1

paper 3.7 16

fused quartz 3.8t04.1

Pyrex 4t06 14

water 80

strontium titanate 332 8

[from Pollack and Stump 2002]



Resistivity of some conducting materials:

Material Resistivity p (2 m)
pure metals® (0° C)

Ag 1.47 x 108
Cu 1.54 x 108
Al 2.43 x 1078
Be 2.71 x 108
w 4.82 x 108
Zn 5.59 x 10~8
Fe 8.64 x 10~8
Pt 9.8 x 108
Cs 18.0 x 108
Pb 19.2 x 108
Ti 45 x 10~8
Hg? (lig., 20° C) 95.8 x 1078
Bi 127 x 10~8
a-Mn 137 x 1078
sea water 0.21

semiconductors (20°C)

Ge ~ 0.5

Si ~ 2300
insulators

wood 108 to 1011
glass 1010 t0 1015

4J. Bass, Landolt-Bornstein Volume 15. Metals:
Electronic Transport Phenomena (Springer-Verlag,
Berlin, 1982).

bAmerican Institute of Physics Handbook, 2nd ed.
(McGraw-Hill, New York, 1963).

[from Pollack and Stump 2002]



Magnetic susceptibilities of some elements and compounds:

Diamagnetic elements Xm?

H, (STP) —2.2x 1072
He (STP) ~1.1 x 10~
N, (STP) —6.7 x 107
Si —3.3x 1076
Ar (STP) —1.1x 1078
Cu —9.6 x 1076
Xe (STP) —2.6x 1078
Au —3.4x 1073
Pb ~1.6 x 107
Paramagnetic elements Xm

0, (STP) +1.9 x 1076
Na +8.5 x 1070
Al +2.1 x 1073
K +5.7 x 1070
Cr +2.9 x 104
Rb +3.7 x 1076
W +7.0 x 1073
Nd +2.8 x 1074
Gd +8.7 x 1073
Compounds Xm

H,0(¢, 293 K) —9.0 x 1076
CO (STP) —5.5x%x 10~?
NO (STP) +8.2 x 10~
CO, (STP) =12 % 107%
Si0, —1.4 %1073

[from Pollack and Stump 2002]



Spectrum of electromagnetic waves:

Frequency (Hz) Description Wavelength
102 super low frequency (SLF) radio waves 3000 km
submarine communication
103 ultra low frequency (ULF) radio waves 300 km
10* very low frequency (VLF) radio waves 30 km
10° low frequency (LF) radio waves 3 km
marine radio
100 medium frequency (MF) radio waves 300 m
AM radio is 0.53 x 10 to 1.60 x 10% Hz.
107 high frequency (HF) 30m
short-wave radio
108 (VHF) aircraft radio and navigation 3m
FM radio is 0.87 x 108 to 1.08 x 108 Hz.
TV channels 2-13
10° (UHF) cellular telephones, radar, 30cm
microwave ovens, TV channels 14-83
1010 (SHF) microwaves, radar, mobile radio 3cm
101! extremely high frequency (EHF) 3mm
Cosmic microwave background
maximum is at 3 x 101! Hz.
1012 far infrared 0.3 mm
1013 far infrared 30 um
1014 near infrared 3 pum
Visible light is 3.9 x 10! t0 7.6 x 1014 Hz.
1015 near ultraviolet 0.3 um
1016 vacuum ultraviolet 30nm
1017 soft X rays 3nm
1018 soft X rays 0.3nm
1019 hard X rays 30pm
1020 gamma rays 3pm
1021 gamma rays 0.3pm
102 cosmic gamma rays 30fm

[from Pollack and Stump 2002]



Periodic table
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[from Blundell 2011]



