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Figure 5. Left: Dependency of the final Strehl ratio on natural seeing and reference star magnitude. The plot is based
on observations with 30 ms single frame exposure time in the SDSS z’ filter and 1% image selection rate. All Strehl ratios
were measured on stars with less than 2′′ separation from the reference star.
Right: Achievable magnitude differences for a 5σ peak detection of a fainter companion to the reference star. All curves
refer to a 5% selection rate from 10000 images with 30 ms single frame exposure time, equivalent to an effective integration
time of 15 s. The I-band magnitude of all three reference stars was ≈10mag.

3. SYSTEM PERFORMANCE

First light at the Calar Alto 2.2-m telescope was obtained on July 6, 2006. From a total of 5 nights during the
first observing run, only half a night was lost due to bad weather, and the remaining time provided photometric
sky conditions with V-band seeing values as low as 0.′′6.

Known bright double stars were chosen as first light targets and observed in the SDSS z’ band with resulting
Strehl ratios of ≈20% (see Figure 2). Operating the instrument, and especially acquiring targets, proved to be
much easier than anticipated. Though the pointing accuracy of the telescope is in general not better than 10′′,
the availability of the camera’s real time display allows short acquisition times of typically 1–2min per target.

AstraLux observations of globular cluster centres enabled the characterisation of the image quality over the
full field of view. Choosing different stars with a wide range of magnitudes as the Lucky Imaging reference
allowed to estimate brightness limits for the reference selection and to measure the dependency of the Strehl
ratio on the reference magnitude. Among the globular clusters M3, M13, and M15, the latter has been observed
most extensively with AstraLux. Figure 3 shows a comparison of a Lucky Imaging result to the corresponding
seeing limited image.

Astronomical observations with AstraLux started right during the very first night at the telescope, leading
to two refereed publications so far.20, 21 Completed and ongoing observing programs cover a wide range of target
types, e.g. young stars in nearby moving groups, low-mass binaries, T Tauri binaries, transition disk objects,
minor planets, and microquasars.

3.1 Isoplanatic Angle and Coherence Time

In the following, the isoplanatic angle θe is defined as the angular separation from the reference star, where the
observed Strehl ratio drops to the fraction 1/e of the reference star’s Strehl ratio. The observations of centres
of the globular clusters M13 and M15 allowed measurements of the Strehl ratio for a large number of stars, well
distributed over the field of view. Figure 4 shows the normalised Strehl ratios, i.e. the measured Strehl ratios
divided by the reference Strehl, for three different M15 and one M13 observation. The images used for this plot
are based on a 1% selection from 10000 frames in the SDSS z′ band. M15 was observed with three different
single frame exposure times, without a significant impact on the normalised Strehl ratios. The absolute Strehl
ratio slightly decreases with increasing exposure time, though, dropping from ≈22% at 15ms to 18% at 60ms.
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