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Context

e Duringinitial Long Baseline Campaign (2014), the antenna position solutions
derived by TelCal varied significantly with time and/or weather conditions
(several mm on distant pads).

* Robert Lucas explored the full wet path option of tc_antpos applied to the raw
datastream (i.e. no phase correction) to determine the geometric antenna
positions most consistent with the measured delays across the sky, independent

of the current wet path.

* When the antenna positionsdetermined in this manner were applied to the
SDP81 Science Verification data, it eliminated the need for a single phase-only
self-calibration correction per execution to reach the best image quality.

* Therefore, the plan goinginto the 2015 LBC was to use the "uncorrected, full wet
path" option, but also gather additional (daily) weather data on the dry term.
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TelCal results for DA50 (P413) - Oct 1-15, 2015
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Weather station network (Oct. 2015 - Jan. 2016)

7 stations, each consists of:
* Vaisala PTU300 (T, P, RH)
* Vaisala WMT52 (wind speed and direction)

uid___ A002_Xabd867_Xef4 (2015-10-17 01:53:18 UT)
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Median pressure differenceogfter height correction (mb)

wind symbols in knots 2015-10-22 UT 17:00-17:15

Weather station network
(as of October 2015)
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Median pressure differenceogfter height correction (mb)

wind symbols in knots 2015-10-22 UT 05:00-05:15

Weather station network
(as of October 2015)
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Meteo201_minus_MeteoCentral_PRESSURE (mb, corrected for Ah)

AP vs. wind direction
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Once upon a night when PWV was steadily dropping

Zenith PWV (mm)

APEX PWV (2015-10-22) All-sky delay solutions from 2015-10-22 01:21:07 to 2015-10-22 14:10:40 UT
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We see a trend of 17 mm/mb, but dry air should be only 2.3mm/mb!
Applyingthis correction on other nights simply moves the solutions (does not reduce scatter
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Position RMS vs. distance from center of array

19 datasets from 2015-11-02 to 2015-11-14 (s

Averaging overthe October datasets, we
made aninitial positionupdate on Oct 24,
followed by 19 all-sky runsin early

November. Still see a large dispersionin Z.

Linear fit~ 0.2 mm / km

Effect of baseline error goes as

the errortimes sin(separation angle)

to the phase reference quasar, so keeping
thisangle < 3 degis critical, toreduce
the effect by a factor of 20.
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| n a d e q u a te m O d e ‘ o ALMA O, sounder uid__A002_XaB8a4a0_Xe5a, 2015-08-23 05:40:48 UT
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allows one to specify these values
(ICT-6267). Not yet attempted....
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4-day movie at: http://www.cv.nrao.edu/~thunter/alma/o2sounder.html



Future directions

* Sort out WVR coupling efficiencies and re-run tc_antpos on LBC data

* Use temperature lapse rate and water vapor scale height measured

by the Oxygen sounder when running tc_antpos (new parameters
available since ICT-6267)

* Do these improvements reduce the scatter? If true, then inaccurate
modeling of water may be a cause of inconsistent positions

* Populate more of the outermost pads at once, particularly on the W-
oranch, to be able to solve for positions with shorter baselines. Might
oring systematic error further above the natural scatter.

* Insert mini all-sky runs into science executions?




