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1. Aim:- To determine frequency and wave-length in rectangular waveguide
2. Requirements:-
    GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter, 
    Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, cooling 
    fan, Cable, Waveguide stand, Detector mount

3. Pre experimental exercise

    Theory:
  Block diagram:















4. Laboratory exercise

  A) Procedure.
1 set the components as shows in the block diagram.

2 Initially set the variable attenuator for minimum attenuation.

3 keep the controls of GUNN Power Supply as below

                   METER SWITCH          OFF

                   GUNN BIAS KNOB        FULLY ANTICLOCKWISE

                    PIN BIAS KNOB            FULLY ANTICLOCKWISE

                   PIN FREQ POSITION           ANY POSITION

4 Keep the control knobs of VSWR meter as follow

     METER SWITCH              NORMAL

     INPUT SWITCH                2000HMS CRYSTAL

     RANGE DB SWITCH        40 DB

     GAIN CONTROL KNOB   FULLY CLOCKWISE

5   Set the micrometer of Gunn oscillator to required frequency of operation (refer the
    chart)

6   Switch the GUNN power supply ‘ON’

7   Switch ‘ON’ VSWR meter and cooling fan.

Measurement of wave Length and frequency With Slotted Line section

1. Move the probe along the slotted line. The deflection in VSWRmeter will vary move
    the probe to Deflection position. To get accurate reading,if necessary increase the
    VSWR meter range db Switch to higher position. Note and record the probe position
     asd1

2 move the probe to next minimum position and record the probe position again as d2

3 Calculate the guide wave length (  ) as twice distance 

4. Measure the waveguide inner broad dimension 'a' which will be around 22.86 mm for
    X band and Known as cut. Off wavelength (λc).
5. Find the free space wavelength by the relation.


1/ λ02 = 1/ λg2 + 1/ λc2
6. Calculate the frequency by following equation.


             f = c/λ0

Measurement of Frequency with Frequency Meter

l. Tune the output in the VSWR meter through frequency control knob of modulation.

2. If required change the range the db switch of VSWR to higher position to get
   Deflection any level can be set through variable attenuator and gain. Control knob of 
   VSWR meter.
3. Tune the Frequency meter knob to get a 'dip' on the VSWR scale and note down the 
     frequency directly from the frequency meter. 

4. Replace termination with movable short and detune the frequency mete
Precaution:-

Do not keep GUNN bias knob position at threshold for more than 10 seconds. Do not exceed 10 volts.
5. Post experimental exercise:

A) Results

    Observation:
 

                                    Micrometer reading-____________(mm)
                                    Frequency ___________(G Hz)
                                    Cut-off wavelength λc = __________(mm)
                                    Guide wavelength λg  = ___________(mm)
                                   Free space wavelength λ0 = _________(mm)
                                   Frequency of operation f = _____________(Hz
 B) Conclusion:
 C) Questions

  1. What are the difference, in propagation and general behaviors between TE and TM 
     mode in rectangular waveguide.
2. How are the waveguide different from normal transmission line ?discuss the 
    similarities   and dissimilarities.

3. Define TEM wave, TE wave, TM wave and also sketch TE10 field pattern.

4. Why TEM cannot propagate through rectangular waveguide?

5. Give the difference between the rectangular and circular waveguide.
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