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Magdalena Ridge Observatory

E.K. Block , C.A. Jurgenson

The Magdalena Ridge Abstract Results of Phase | and Phase Il Slide Tests
The Magdalena Ridge Observatory Interferometer is being constructed atop the Magdalena Ridge at an altitude of 3,320 meters. The beam combiner down-select process for the near-infrared science
Observato ry Interferometer instrument is dependent upon whether or not “fast switchyard” slides can be implemented. The fast switchyard slides must be able to re-direct a given unit telescope beam either into or out of the beam OPD Results for Phase | & I
(M ROI) combiner optical path every few minutes with high repeatability. To test slide performance, the pitch, yaw, and optical path difference (OPD) errors as a function of slide travel have been measured in both .
directions. Phase one tests were developed in order to determine the long-term stability over the course of 24 hours, while phase two tests determined system stability under operating conditions. By Results of Slide 3 are presented below:
knowing the repeatability of each slide hysteresis can be accounted for at every position by predetermined adjustments made by the mirror mount actuators on the slide. The final results of both tests will p N
categorize the performance of the fast switchyard slides for selection within the science beam combiner. Initial test results are reported herein. Distance and Temperature Vs. Time
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It was found that the slides wandered significantly, even on short timescales, when not turned on.

Figure 2. A 2D schematic of the MROI beam train (not to scale). This design minimizes the o

polarization effects on the beams as well as the total number of reflections. This ensures the
best throughput with minimal wavefront distortions.
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Phase Il tests determined beam drift in pitch, yaw, and OPD under operating conditions. Larger drift
values in this case can be attributed to imperfections in slide mechanism and optical table.

In the figure, light exits the 1.4 meter unit telescope and immediately enters the
beam relay pipes which are under vacuum. Following the beam relay is the delay line
area. This is where the light paths from all telescopes are matched to within the
coherence length of the light being measured. Upon exiting the delay lines, the beams
leave the vacuum and get compressed from 95 mm to 13 mm. They are then
transported to the switchyards whose function is to direct light of a given bandpass to
the appropriate beam-combining table. The beam combining area will house four
different beam combiners to be used for optical science, infrared science, infrared
fringe tracking, and as of yet undetermined visiting instruments.

Phase Il test procedures consisted of taking a series of exposures and metrology readings at known
position increments of the slide travel while moving the slide in one direction (e.g. front to back) and then
repeating the process for motion in the opposite direction (e.g. back to front).
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Figure 8. A photograph the experimental set-up for Phase | and Phase Il slide tests. On the left is the Pitch
and Yaw set-up and on the right it the OPD set-up with the metrology system that is on loan from IOTA.

Figure 6. Experimental set-up for Phase | and Phase Il OPD Tests consisting of a metrology system (laser
and detector), two corner cube reflectors (CCRs), a beam splitter, and a fast switchyard slide.
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