Single-Mode Standing Wave Ration (VSWR) analysis for T-junction:

The group wavelength in a waveguide is defined as:


[image: image1.wmf]2

0

0

)

/

(

1

oc

g

l

l

l

l

-

=


where 
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 is the operating wavelength, and 
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 is the cut-off wavelength.

Table I. The group wavelengths at different frequencies for single-mode propagation in 30.5 cm diameter circular waveguide.

	Frequency (MHz)
	Group wavelength (m)

	600
	1.79

	650
	1

	700
	0.75

	740
	0.64


In order to keep the slit separation smaller, a frequency of 740 MHz was chosen for standing wave ratio measurements. At that frequency only TE11 mode (with a cut-off frequency of 577 MHz) exists in the waveguide, the second mode is TM01 with a cut-off frequency of 753 MHz. A quarter wavelength monopole antenna was swept across the slit to locate min. and max. points in the standing wave pattern for 740 MHz frequency. At that frequency the required slit separation is 
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/2=32 cm.

The recorded mins and maxs are given in Table-II with different terminations.
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Fig1. Experimental set-up of VSWR measurements

Table II. VSWR and reflection coeff. for different terminations at single mode frequency

	Terminations
	Pmax

(dB)
	Pmin

(dB)
	Voltage Standing

Wave Ratio

VSWR=Vmax/Vmin
	Reflection Coefficient

ρ=(VSWR-1)/(VSWR+1)

	Metal Caps
	2.6
	-51
	478
	0.996

	Matched terminations
	-9.8
	-17.33
	2.38
	0.4

	Open-ended
	-13.8
	-15.3
	1.19
	0.09
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