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ABSTRACT

The Multiple Mirror Telescope (MMT) adaptive optics system (MMT-AO) has been operated in a campaign
mode for the last two years. In total seven runs, each lasting about two weeks, have been carried out. During these
observational runs a large amount of data have been collected. These data allow us to draw some preliminary
conclusions about the overall system performances. In this paper we discuss in detail the achieved performances
of the MMT-AO system which is equipped with the first adaptive secondary ever developed. The performances
are examined both in terms of number of corrected modes and control bandwidth achieved. We also discuss
our attempts to improve the system calibration. This is done by modulating the internal slope offsets while the
system is operating in closed loop on the sky.
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1. INTRODUCTION

The Multiple Mirror Telescope (MMT) adaptive optics system (MMT-AO) has been operated in a campaign
mode for the last two years. In total seven runs, each lasting about two weeks, have been carried out. During these
observational runs a large amount of engineering data have been collected. These data allow us to characterize
the performance of the entire system and the various sub-systems. One of the key components is the adaptive
secondary. This is the first ever developed and used on the sky. The characterization of the MMT adaptive
secondary was started several years ago and many results have already been published. In particular: for a
description of the unit and a discussion of the electro-mechanical aspects readers should refer to Ref. 1 (and
references therein), for the details about the more recent developments and the integration in the MMT-AO we
point to Ref. 2, 3.

Here we will be concerned with some aspects of the operation of the adaptive optics system that are peculiar
to the use of the adaptive secondary as well as some quantification of the performances achieved. Other two
papers presented at this conference discuss the project status and future developments4 and science results.5

In Sec. 2 we give a general description of the main AO components and describe a basic model for it. In Sec. 3
we describe how the optical interaction matrix of the system was measured in the lab and how from this matrix
the various reconstruction matrices are computed. In Sec. 4 we introduce a technique that was used to check
the current calibration of the AO system. This technique which we call loosely ”reconstructor on the sky” allows
us to determine if there is any difference between the optical interaction matrix that describes the system at the
telescope and the one measured in the lab more than two years ago. Using this technique we can also determine
the effect of the seeing variability on the total system gain and therefore on the closed loop bandwidth. Finally, in
Sec. 5 we report on the effect of relatively high (6− 80Hz) vibrations of the front end structure of the telescope
that prevents achieving with long exposures the strehls (see Ref. 3, 5) obtained with short exposures (few ms).
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