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Abstract. The Magellan Adaptive Optics (MagAO) system saw first light in November 2012 at
Las Campanas Observatory (LCO) on the 6.5m Clay telescope. Here we present an introduction
to MagAO’s visible wavelength diffraction limited imager, VisAO. VisAO delivers Strehl ratios
greater than 30% from 0.62 microns (r’) through 1 micron, where Strehl is even higher, and
achieved resolutions as small as 20 milli-arcseconds. We took advantage of the excellent perfor-
mance of MagAO/VisAO to conduct high contrast observations of an exoplanet in the optical.
With VisAO, we are, for the first time, able to begin characterizing exoplanet atmospheres in
the optical from the ground.
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1. Introduction
During first light commissioning of MagAO (Close et al. 2012) and its VisAO science

camera (Males et al. 2012; Kopon et al. 2012) we observed the known exoplanet host
star β Pictoris (Lagrange et al. 2009). MagAO consists of a 585 actuator adaptive sec-
ondary mirror and 28x28 pyramid wavefront sensor (PWFS). VisAO is a CCD camera
co-mounted with the PWFS, with a specialized compliment of filters, a wollaston prism,
and an occulting mask coronagraph. We obtained over 2 hours of open-shutter at 0.986μm
on β Pic, using the VisAO CCD and the occulting mask to prevent bleeding.

2. Results
We show the point spread function (PSF) measured during this observation in Figure

1. MagAO/VisAO delivered a Strehl ratio of 40% to the VisAO CCD in typical seeing
conditions at LCO. One can also observe the effect of the coronagraphic occulting mask
in Figure 1. With such good Strehl ratios, MagAO/VisAO is capable of high contrasts.
We reduced the β Pic observations with the KLIP principle component analysis (PCA)
algorithm (Soummer et al. 2012). The 5σ detection threshold at 0.5′′, shown in Figure 2, is
∼3×10−5 . The details of our detection of the ∼10MJ exoplanet β Pictoris b are provided
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Figure 1. MagAO/VisAO 1μm PSFs. At left we show the off-coronagraph PSF, which has a
Strehl ratio of 40%. At right we show a 2 hour exposure, behind the occulting mask.
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Figure 2. MagAO/VisAO 1μm 5σ Contrast Limits. In this plot we show the contribution of
readout noise (RON) and PSF halo photon noise to the detection limit of this observation. The
detection limit due to RON is not flat due to the occulting mask. We also show the 5σ profile
achieved with principle component analysis (PCA) using the KLIP algorithm.

in Males et al. (2013). We also observed this exoplanet with MagAO’s IR camera, Clio
— see Morzinski et al. (2013) in these proceedings.
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