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1. INtroduction

Some spectrum data has been obtained on a small, fixed, frequency, X-band airborne radar magnetron.  The magnetron is an E2V type MG5499, which is equivalent to a type CV6199

2. measurements

The spectrum is shown below.
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The first figure shows the spectrum around the peak, with a non-standard resolution bandwidth of 10kHz, to show the 3dB width.  The second shows the spectrum out to (100MHz.  This was again measured in 10kHz bandwidth.  

The pulse width was 0.5(s, giving a nominal 3dB width of 1.7MHz for a rectangular pulse. The necessary bandwidth, 6.36/τ, would then be 12.7MHz  and the 40dB bandwidth ten times this, or 127MHz.  If we take account of the nominal rise time of 10ns, however, the necessary bandwidth would become 1.79/((τtr) or 25.3MHz and the 40dB bandwidth 6.3/((τtr) or 89MHz.  The 3dB bandwidth and the lower of the two possible values for the necessary (20dB) and 40dB bandwidths are shown, together with the shape of a 1/f2 roll-off below the -20dB bandwidth.

Although the -20dB bandwidth is not part of the emission limits it is shown for reference. 

3. discussion

Notable features are:

a) 
the asymmetry with the lower sidebands having lower levels close to the carrier but falling off more slowly, whilst the upper sidebands are at higher levels close-in, but fall off more steeply.

b)
The spectrum does not meet the narrower values of either the -20dB or -40dB bandwidths.

c)
It would, however, just about meet the wider limits!

Whilst these measurements are relatively crude, they are probably typical of much in-service equipment.  It is notable that another example of a CV6199 which was operating at low-power, and therefore faulty, but again probably characteristic of some examples which might be found in service, showed qualitatively similar spectra, with the high close-to carrier sidebands and steep roll-off above the carrier and the opposite below it, but with even higher sideband levels so it was more markedly non-compliant.

It is hypothesised that the most likely reason for the asymmetry in the spectrum is frequency chirp within the pulse, which is probably caused by the limitations in the power supply design.

3.1 Rate of Roll-Off

Unfortunately it was not been possible to measure the roll-off in the most interesting region, between -40dB and ‑60dB, however it will be noted that the lower side of these measurements suggests a roll-off at about -20dB/decade between, which, if, as it is reasonable to suppose, continues below the -40dB point, means that it would not be possible for this type of radar to meet any more stringent limits.

3.2 Equipment Characteristics

It should be noted that the constraints on mass and volume of airborne equipment mean that there is little which could be done to modify the modulator design to improve the spectral shape, even if techniques which could do this were available.
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