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A 3 GHz plane wave propagates through nylon (610) in the -z-direction.  a) Find the phase 
velocity, wavelength, attenuation constant, phase constant, and intrinsic impedance.  b) If 
the electric field has an amplitude of 9 V/m at z = 0 and is oriented in the x-direction, write 
the equation for the phasor vector electric field.  c) Find the corresponding phasor vector 
magnetic field.  d)  Is nylon (610) a good conductor?  Why or why not?  Regardless, find 
the skin depth in nylon (610) at 3 GHz. 

From App. G & earlier problem, εr = 2.84 & tan δ = 0.012 for nylon (610) at 3 GHz.  So, ε’ 

= 2.84 ε0 = 2.5146×10-11 F/m, ε” = ε’ tan δ = 3.0175×10-13 F/m, & σ = ε”ω = 5.6879×10-3 S/m. 

a)  Use equations from Table 1.1 for general lossy medium 
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⇒  γ = 0.635745 + j105.96133 1/m = α + j β 

Phase velocity  9/ 2 (3 10 ) /105.96133pv ω β π= =                  ⇒   vp = 1.77891 × 108 m/s 

Wavelength  2 / 2 /105.96133λ π β π= =                                           ⇒   λ = 0.059297 m 

attenuation constant  Re( ) Re(0.635745 105.96133)jα γ= = +     ⇒  α = 0.635745 Np/m 

phase constant  Im( ) Im(0.635745 105.96133)jβ γ= = +          ⇒  β = 105.96133 rad/m 

intrinsic impedance  
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      ⇒  η = 223.5362 + j1.3412 Ω 

b)  Per (1.54), ( ) z z
xE z E e E eγ γ+ − −= + .  For a wave that propagates in the -z-direction, we 

drop the first term.  Given that 0( 0) 9 V/mxE z E e−= = = , we get 9 V/mE− = .  Adding 
the unit vector and γ yields-   

⇒  0.6357 105.9613ˆ 9  (V/m)z j zE x e e=  

c)  Using (1.58) for a wave that propagates in the -z-direction and adding the unit vector, 
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d)  Check if σ >> ε ω, i.e., tan δ >> 1?  Since tan δ = 0.012,  
⇒ Nylon (610) is NOT a good conductor. 

Per (1.60), the skin depth is δs = 1/α = 1/0.635745                        ⇒   δs = 1.57296 m 


