Antenna Array Experiments:
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Fig. 1: Experimental set-up

Fig. 1 shows the frequency responses between transmitter (an array antenna consisting of three monopole probe antennas with 5 cm separation) and the receiver. H1,H2, and H3 are the frequency responses between single antenna pairs. The complex sum calculated in Matlab is shown as a green solid line in the figure. The experimental response was obtained by using a power divider that divided the input signal into four outputs. Three of them were connected to the antenna array while the 4th port was terminated with a matched connector. The ends of the test duct system was terminated with matched caps. The experimental array antenna response is shown as a dashed red line. It’s very close to the complex sum obtained in Matlab with single antenna pairs which shows that: a) the reflections between power divider and the probes are not significant. b) the system is a “linear” system.
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Fig. 1: Frequency responses with a 5 cm separation between antennas (matched terminations).

Table I. Coherence Bandwidth comparison

	
	Coherence BW (50 % correlation)

	H1
	5.36 MHz

	H2
	5.7 MHz

	H3
	5.74 MHz

	H1+H2+H3

(complex sum)
	8.92 MHz

	H1+H2+H3

(experimental)
	8.5 MHz


Table I shows the coherence bandwidths of different channels. The antenna array improves the coherence BW by approx. 60 %.  (note: the coherence BW was calculated from auto-correlation of channel freq. response.)
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Fig. 2: Frequency responses with a 5 cm separation between antennas (metal-caps at both ends).
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Fig 4: Comparison of complex sum of individual channel responses with the experimental array antenna channel response


Table II. Coherence Bandwidth comparison

	
	Coherence BW (50 % correlation)

	H1
	2.8 MHz

	H2
	2.9 MHz

	H3
	1.7 MHz

	H1+H2+H3

(complex sum)
	4.6 MHz

	H1+H2+H3

(experimental)
	3.8 MHz


In the metal termination case, although antenna array improved the channel response, it couldn’t remove deep nulls in the band.
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