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Objective

- Measure the wavelength of
microwaves In a rectangular
waveguide



Rectangular Waveguide

WR90 Specifications

- Recommended Frequency Band:
3.20 to 12.40 GHz

» Cutoff Frequency of Lowest Order Mode:
6.957 GHz

- Cutoff Frequency of Upper Mode:
13.114 GHz

» Dimension:
0.9 Inches [22.86 mm] x 0.4 Inches [10.16 mm] I_ A —I




Rectangular Waveguide: Various Components

https://en.wikipedia.org/wiki/Waveguide_(radio_frequency)



Dispersion Relation
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Total reflection makes an interference pattern in the
waveguide (that is easy to detect!)



Slotted Line (Vernier Scale)



What is the Dispersion Relation?
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Procedure - Week 2



Reflection Coefficient

For these experiments, we only used Al folil.
What is the reflection coefficient, [ = 7?7?



Summary and Question

- Measure: three frequencies: (for example) 9.419 GHz, 9.243 GHz, and
9.514 GHz

- Record: the positions of the Minimum and Maximum electric field intensity
(1.e. Vget =« E2) measured with slotted line.

- What is the wavelength?

- Compare with expected dispersion relation.
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Summary: Week 2

- Measure the wavelength of microwaves in a rectangular waveguide

- Compare wavelength to expected dispersion relationship
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