As agreed at the meeting with AR, I am sending a list of the information which would be helpful to have from the cartridge groups to make comparisons with our data.

Band 3 - Horizontal and vertical cuts of the horn/lens in the far field (or a given distance) for RF frequencies 86,94 and 115 GHz for cartridges #3 and 2 or NSI files of the data.
band 6 - John Effland has given me the data.
Band 7 - Horiz and vert, Far field cuts for LO frequencies 283,320 and 361 GHz for cartridges 1 and 3
Band 9 - I will get everything from Andrey while he is here
Re - using a warm receiver, I have checked with Effland and we do not have anything in house. We would need to borrow everything from IRAM again. Including mounts etc.
Pan is out but I believe we do not have anything which would work for band 3 in house either.
I have also checked band 7 PAI test report for cartridge #1 (in FE#1). They only measure the spillover (power coupled to a cold load of the correct size at a given distance from the receiver and compare it to a cold load directly in front of the receiver). Or they give near field patterns.
Our measurements (with horn pattern correction) were within 2% of theirs except at 283GHz where we were 5% lower on one polarization plus we had a 6% variation when we change the tilt angle, which they can not measure.
I am checking with NSI, about the effect of the horn still being tilted even after planarity is corrected. It would affect any forward gain calculations (which we do not do) but is a constant, small phase offset in the patterns which would give a z distance offset of a few 10's of microns. This distance is only accurate to a few mm anyway.
I have measured the phase stability with the scanner stationary it was varying by +/-3% over an hour. I also got Allan variance plots from this data (this is for two WCA's but NOT including the YIG oscillators - so probably is not applicable to the cartridge phase stability spec). See figures below
I measured one scan with planarity correction on and one scan with it off. The beam center moved by 0.125 degrees in azimuth and 0.036 degrees in elevation (as would be expected from the tilt of the NSI scanner when not corrected (the measured slopes are 0.11 degrees in az and 0.33 degrees in el, and the beams looked unchanged in width.
I ran two z scans over the band 9 area measuring with the laser scanner. Plot below gives the delta z between the two scans, which was 0.118 mm compared to the 0.114mm set. The error is well within the measurement accuracy.

I ran ten scans and measured how closely the scanner returns to its original position with the laser scanner, 20 microns in x, 0 in y and 40 microns in z. As the laser scanner was not fully aligned this is probably the repeatability of the laser measurement. I did run 20 scans over the weekend and the measured beam centers varied by +/-0.02 degrees in elevation and +/-0.01 degrees in azimuth. With no long term drift seen. Flexing the cable by a large amount ( not very quantitative) gave about 20 degrees of phase shift which returned to 0 when let go. (before the screws were tightened this gave several 100 degrees of movement).
I have gone to 4 positions in the NSI scanner range repeatedly and measured the position every time, again they are constant within the repeatability of the laser scanner (x- 6 microns, y- 45 microns, z- 8 microns)

I am writing up a test procedure document for all the tests on the NSI for acceptance.
I am now going on to the software points from the meeting
Plots show phase versus time and Allan variances of the phase and amplitude measured with the scanner stationary.
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[image: image2.emf]Phase Allan variance
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[image: image3.emf]Amplitude Allan variance
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