
VLBA TEST MEMO 66FIXING THE 0:7Æ VLBA POINTING WOBBLEWalter BriskenNational Radio Astronomy ObservatoryAugust 28, 20011 Fine Enoder OperationPeriodi pointing errors in the VLBA telesopes have been observed with pn3db pointing tests (see VLBAtest memo 65). Those ouring with a period of 1:4Æ or 0:7Æ are thought to result from misalibration ofthe �ne enoders. The �ne enoders on the azimuth and elevation axes of the VLBA telesope eah measuretwo quantities that are used to determine the diretion that the telesope is pointing:X256 = os 256 �Y256 = sin 256 �;where theta is the angle being measured. The information from these numbers an only determine the anglemodulo 1:406Æ; the oarse enoder is used to resolve this ambiguity. The angle is reovered by taking thear-tangent of Y256=X256.A periodi wobble at half the angular sale of the enoder, 0:7Æ, will arise if the peak-to-peak amplitudesof X256 and Y256 are not idential. Eah signal passes through about 7 op-amps and more than 10 metersof able en route to the digitizer. While the enoders may have been properly tuned prior to installation,ombinations of aging omponents and di�erenes in omponents on the onverter/proessor board are mostertainly responsible for unequal amplitudes at the present date. A 1% di�erene in gain will produe awobble with peak-to-peak amplitude of 8 ar-seonds, a signature very easily deteted with a pn3db pointingtest.2 MeasurementsThe amplitudes of the X256 and Y256 signals an be measured at test points on the indutosyn on-verter/proessor board, loated within the NPL enoder box inside the pedestal room. Using a peak-holdingpreision voltmeter, the maximum and minimum values of eah signal are reorded over several 1:4Æ yleswhile the telesope is slowly slewing. It is interesting to note that the peak-to-peak values hange withenoder angle, however the di�erene between the amplitude of X256 and Y256 remains very nearly onstant.The hanging amplitude with enoder angle may be indiative of other pointing problems. It is also ob-served that the signals have a small o�set from 0 volts. An o�set of the magnitude observed should produea notieable periodi wobble with a 1:4Æ period, but this is not observed. It is believed that the eletronisare robust against this o�set.3 Tuning the EnodersOn the indutosyn preamp board, loated within the enoder enlosure, there is a resistor for eah of X256and Y256 that ontrols the �ne gain tuning. The shemati for this board states, \R5 & R18 are seleted tomath gain to within .02%". It is likely that these resistors were seleted based on voltage measurementsmade on this board, not at the onverter/proessor board, meaning that the downstream eletronis wereleft out of the alibration. In any ase, one of these two resistors an be hanged to equalize the amplitudesof X256 and Y256. Installation a preision trim pot instead of a �xed-value resistor will make future tuningeasier. 1



4 An Example : Los AlamosPaul Johnson tuned the elevation axis at Los Alamos. Before the tuning, the peak-to-peak amplitudes ofX256 and Y256 were measured four times. The amplitudes were measured again after the tuning. Thesenumbers appear in Table 1. It is enouraging that their ratio is onstant to the preision of the meter overa two week period, indiating that tuning may not be required often.A pn3db test showed that Los Alamos had a 0:7Æ pointing wobble with roughly 8 ar-seond peak-to-peakamplitude (see Fig. 2). The measurements made on the enoder onverter/proessor board also indiatedan 8 ar-seond wobble. The predited wobble is shown in Fig. 1. After equalizing the X256 and Y256 gains,a seond pn3db test was performed, showing no sign of the periodi wobble (see Fig. 3).Date P-P X256 P-P Y256 Ratio(Volts) (Volts)07/17/2001 7.9902 8.0656 1.0094407/20/2001 7.5482 7.6188 1.0093507/20/2001 7.9198 7.9935 1.0093108/01/2001 7.896 7.974 1.0098808/01/2001 8.249 8.252 1.00036Table 1: Peak-to-peak amplitudes for Los Alamos elevation enoder measured at four times. The twomeasurements on 07/20/2001 were made at di�erent elevations. The last measurement was made after the�x.

Figure 1: Predited wobble pattern at Los Alamos for the measurements in Table 1.
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Figure 2: May 11, 2001 pn3db test on Los Alamos. Note 0:7Æ wobble in delination.3



Figure 3: Aug 2, 2001 pn3db test on Los Alamos. The wobble is gone.4


