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Maritime radar spectra

At the 1st meeting of the JRG, maritime radar spectrum data was presented from current versions of shipborne radar equipment. Using the input documents to the meeting a preliminary document was produced (see JRG-22) that started to make the case for exclusion of maritime mobile radars from a more a stringent roll-off i.e. the current discussion of a design objective.

This document contains further maritime radar spectra of shipborne radar equipment.

The radars, which operate at both S band and X band, satisfy the performance requirements of IMO.  All of the radars are up-mast units in which the magnetron transmitter is connected to the antenna via a circulator and rotating joint without any additional length of coax or waveguide.

The transmission spectra are illustrated in Figure 1 to Figure 4 and were measured by QinetiQ, Funtington, using the direct method as described in ITU recommendation M.1177.  All of the radars were measured in short pulse mode and the transmitter powers and pulse characteristics are summarised in Table 1.  Also shown in Table 1 are the corresponding 40dB bandwidths calculated in accordance with Annex 8 of ITU recommendation SM.1541. Emission masks with both 20dB and 40dB per decade decay rates are shown in the figures.

	Radar
	Pulse Length
(ns)
	Rise Time
(ns)
	Calculated
40dB Bandwidth (MHz)

	ID
	Frequency
	Tx Power
	
	
	

	1
	X band
	10kW
	65.0
	19.0
	216.3

	2
	X band
	25kW
	58.4
	10.0
	314.5

	3
	S band
	30kW
	57.6
	14.4
	263.9

	4
	S band
	30kW
	40.0
	14.4
	316.7


Table 1   Pulse Characteristics

The S band radars (Figure 3 and Figure 4) employ the same type of magnetron, circulator and rotating joint but use different modulators.  It is not known whether the differences in the transmission spectra are the result of magnetron to magnetron variations, system to system variations (particularly in respect of the rotating joint) or the result of using different types of modulator.
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Figure 1   Radar 1 - 10kW X Band
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Figure 2   Radar 2 - 25kW X Band

[image: image3.emf]Transmission Spectrum, 30kW S Band Magnetron 1
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Figure 3   Radar 3 - 30kW S Band

[image: image4.emf]Transmission Spectrum, 30kW S Band Magnetron 2
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Figure 4   Radar 4 - 30kW S Band

A further set of data follows for maritime mobile radars. They are of S and X band radars and are illustrated in Figures 5 – 10.
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Figure 5 – X band 25 kW
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Figure 6 – X band 10 kW
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Figure 7 – X band 6 kW
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Figure 8 – X band 10 kW
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Figure 9 – S band 30 kW
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Figure 10 – X band 6 kW

