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ABSTRACT 

The main objective of this experiment is to get the power absorption coefficients (PAC) 

when the reflection coefficients, |SJ2 and transmission coefficients, |S2I|
2 is obtained 

from the reflection measurements and transmission measurements. Using transmission 

and return loss (reflection) measurements, we have developed a method for microwave 

nondestructive testing of several composite materials in the frequency range of 8 - 12 

GHz (X-band). The key components of the measurement system are scalar network 

analyzer and horn antennas. The dielectric constants and the loss tangents for each 

samples are formerly known. 
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CHAPTER 1 

1. INTRODUCTION TO MICROWAVES 

Microwaves are electromagnetic waves of centimetric wavelengths. The 

frequencies and wavelengths of various bands of electromagnetic waves are listed 

in Table 1. 

Table 1. The frequencies and wavelengths of various bands of electromagnetic 

waves. 

Long Waves 
Medium Waves 
Short Waves 
Very High Frequency Waves 
Microwaves 
Millimeter Waves 
Submillimeter Waves 
Infrared (including far - infrared) 

* 1 GHz = 1 gigahertz = 109He 

+ 1 um = 10"6 m. 

Frequency 

30 - 300 kHz 
300 - 3000 kHz 

3-30 MHz 
30-300 MHz 
0.3-30 GHz* 
30-300 GHz 

300 - 3000 GHz 
300-416,000 GHz 

:rtz or Cycles per seco 

Wavelength X 

10- 1 km 
1000- 100 m 

100- 10 m 
10- 1 m 

100- 1cm 
10- 1 mm 
1 -0.1 mm 

104-0.72 um+ 

rid. 

Because of much larger bandwidths (compared to the commonly used 

communication bands of MW, SW, and VHP) and relatively smaller antenna 

sizes (on the order of 3 to 5 meters and smaller) for every sharp radiated beams 

(beam widths typically on the order of 1 - 5° and considerably smaller than those 
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