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1.0 Introduction

This document reports on the latest measurements of band 3 and 6 beam pointing
following the alignment of the NSI scanner to the FESS/cryostat, and tightening of the
loose mounting screws [RD1].

1.1 Reference Documents

The following documents contain additional information and are referenced in this

document. The latest version should be used.

Reference | Document Title Date Document ID

[RD1] Alignment of NSI scanner to 2007-11-02 | FEND-40.09.07.00-071-A-
FESS/cryostat REP

[RD2] Front end sub-system for the 12 ALMA-40.00.00.00-001-

m antenna array technical
specifications

Al16-SPE

2.0 Measurements

After the FARO optical interferometer was used to align the NSI beam scanner to the
FESS/cryostat system, and all the NSI scanner screws which were found to be loose were
tightened, beam scans of bands 3 and 6 were made. Figure 1 and figure 2 show the beam
center of the band 3 receiver, with the warm optics installed and aligned, measured for tilt
table angles of zero and 90 degrees. Figure 3 and figure 4 give the beam center for the
band 6 receiver.

As can be seen there is very good reproducibility of the beam pointing angle, even after
changing the elevation tilt angle. There is a slight movement in absolute pointing with tilt
angle but there are no longer any changes of beam pointing with time.

The band 3 measurements had a low signal to noise (SNR) ratio of 30 dB due to the
unlocked YIG oscillator frequency changes, whereas the band 6 measurements had a
SNR of 80 dB. This was attained by replacing the Y1G oscillator with a synthesizer. The
band 3 measurements will be repeated using the same system. This may explain the very
slight, long term drift in the elevation beam pointing seen in figures 1 and 2.

These measurements were made with the 45 degree tilt angle planarity corrections
measured before the NSI scanner was aligned. Presently new planarity data is being taken
to check if there were any changes due to the alignment procedure for the x and y axes.
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Table 1 gives the measured and required beam pointing angles in degrees for the two

bands.

Table 1 required and measured beam pointing angles in degrees

Tilt O degrees Band 3 Band 6

Required Measured Required Measured
Elevation +1.81 +1.96 -1.69 -1.41
Azimuth +0.32 +0.13 +1.69 +1.86
Tilt 90 degrees | Band 3 Band 6

Required Measured Required Measured
Elevation +1.81 +1.96 -1.69 -1.35
Azimuth +0.32 +0.12 +1.69 +1.91

Note that the difference in the measured to required angles is less than the 6 milli radians
permitted, and the change with tilt angle is also within the allowance given in the front
end specifications [RD2].

3.0 Conclusions

The beam pointing repeatability changes reported previously were caused by the test
system and not by any movement of the cartridges internal to the cryostat.



ALMA Project Doc#: FEND-40.09.07.00-074-A-REP

Date:  2007-11-05
Status: Draft

B Latest beam scans of (Draft)
XU YN bands 3and 6

Page: 60f9

Beam Center Coordinates, Band 3
Scans 54-71, Tilt Angle Zero Degrees

Began: 10-31-07,1:00 PM
Ended: 11-01-07,9:00 AM
Azimuth (Average): 0.1318 degrees
Elevation (Average): 1.9590 degrees
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Figure 1 Band 3 beam pointing angles (azimuth and elevation) tilt angle 0 degrees.
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Beam Center Coordinates, Band 3
Scans 44-53, Tilt Angle 90 Degrees

Began: 10-30-07, 4:30 PM
Ended: 10-31-07,9:00 AM
Azimuth (Average): 0.1177 degrees
Elevation (Average): 1.9579 degrees
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Figure 2 Band 3 beam pointing angles (azimuth and elevation) tilt angle 90 degrees.
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Beam Center Coordinates, Band 6
Scans 19-33, Tilt Angle Zero Degrees

Began: 110207, 4:00 PM
Ended: 11-03-07,4:00 PM

Azimuth (Average): 1.8627 degrees
Elevation (Average): -1.4808 degrees
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Figure 3 Band 6 beam pointing angles (azimuth and elevation) Tilt angle zero.
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Beam Center Coordinates, Band 6
Scans 34-58, Tilt Angle 90 Degrees

Began: 110307, 4:30 PM
Ended: 11-05-07,5:00 PM
Azimuth (Average): 1.9067 degrees
Elevation (Average): -1.3536 degrees
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Figure 4 Band 6 beam pointing angles (azimuth and elevation) Tilt angle 90 degrees.



