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Objective

• Measure the complex 
dielectric constant of 
materials with a microwave 
interferometer
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Components of a Microwave Interferometer
Phase-Shifter

(in Reference Leg)

Material Leg
and horns

Crystal Detector
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What you can measure?

• Microwave interferometer detects the change in the wavelength and 
attenuation of microwaves (light) as it passes through a material 
relative to the passage through free space

• The phase changes and

• The amplitude changes

Matched Load
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Schematic: Diagram
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Schematic: Function
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Procedure
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Procedure (continued)
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What happens when material is placed between horns?
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What happens when material is placed between horns?
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What is Contained in Data File?

• Measured @ frequency = 9.430 GHz

• Recorded the phase of minimum and 
maximum electric field intensity

• Recorded the magnitude of the minimum 
and maximum (as Vdet ∝ |Er + Em|2)

• For the following cases:

• Air

• 3 cm thick Polyethene

• 2 cm thick Teflon

• 0.9 cm thick Teflon

• 4.5 cm thick Lucite  
(or Poly(methyl methacrylate)
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Microwave-Week-3-Data.csv



Summary: Week 3

• Measure the propagation of microwaves through materials using a 
microwave interferometer.
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