7.24 Based on wave attenuation and reflection measurements conducted at 1 MHz,
it was determined that the intrinsic impedance of a certain medium is 28.1445° (Q)
and the skin depth is 2 m. Determine the following:

(a) The conductivity of the material.
(b) The wavelength in the medium.
(c) The phase velocity.

Solution:
(a) Since the phase angle of 7. is 45°, the material is a good conductor. Hence,
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ne = (1 —i—j)g =28.1¢/* =28.1cos45° + j28.15in45°,

or
= 28.1cos45° = 19.87.
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Since oo = 1/6; =1/2 = 0.5 Np/m,

o 0.5 o

(b) Since o = B for a good conductor, and o = 0.5, it follows that § = 0.5.
Therefore,
2 2w
= 4n=125Tm
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(©) up = fA =100 x 12.57 = 1.26 x 107 my/s.




