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The MagAO-X PDR design is based on our experiences with 5 years of high-contrast AO at Magellan and
lessons learned from the current generation of EXAO systems (like SECxAQ)

1. MINIMIZE FLEXURE and NCP VIBRATIONS: The design almost eliminates issues with NCP vibrations
through use of a stiff floating optical table. It is gravity invariant. Our LOWFS should track and
mitigate any NCP vibrations that are missed by the PWFS.

2. MINIMIZE NCP WAVEFRONT ERRORS: The design limits NCP errors by building the PWFS feed deep
into the heart of the instrument. Also post-coronagraphic errors can be sensed with our flexible
LOWES concept which is common path with almost all the powered optics.

3. MINIMIZE OPTICAL AND CHROMATIC ERRORS: All reflective (silver) optics design with very tight
polishing specs. Use an advanced triplet ADC design without on-axis ghosts.

4. MINIMIZE MISALIGNMENT ERRORS: Use all 2inch (or smaller) stainless steel mounts on Stainless
table to minimize temperature effects (which are small at Magellan). Automatic pupil sensing and
correction. Automatic re-alignment of masks and wheaels.

5. MINIMIZE DUST CONTAMINATION: Use completely sealed instrument that doesn’t need to be
opened during regular observations

6. MINIMIZE INSTALLATION AND CALIBRATION COMPLEXITY: Must be able to work with either the f/11
facility secondary or the MagAO /16 ASM. Must be able to have internal interaction matrices that
can be made in daytime at scope (internal, deployable fiber source).

7. ALLOW DIFFERENT CORONAGRAPHS AND LOWEFSs TO BE TESTED: we have 2 focal plane wheels and
2 pupil plane wheels allowing a wide range of coronagraphs to be remotely deployed (From Simple
VAPPs to PIAACMCs system:s).

8. ALLOW DIFFERENT SCIENCE CAMERAS AND SPECTROGRAPHS: while the initial science camerais a
pair of EMCCD SDI cameras there is room (post coronagraph) to deploy fiber fed spectrographs like
RHEA or MKIDs cameras.

9. SHIPPING SHOULD BE ROUTINE: The instrument must be safe and easy to pack and unpack.
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Conceptual design of f/11 MagAO-X optics with Coronagraph

MagAO-X Summary:
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MagAO-X Preliminary Design
2.1 Overall Optical Mechanical Design
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