Gemini Planet Imager: Building and Characterizing a Membrane Mirror

Mario Alberto Delgadillo-Lariz

Lawrence Livermore National Laboratory

Mentor: Kevin Baker

Advisor: Scot Olivier

Home Institution: Cabrillo College

Currently, over 200 extrasolar planets have been detected using Doppler techniques. The next step in the study and discovery of extrasolar planets is direct-imaging detection of the planets themselves. The Gemini Planet Imager (GPI), currently in the process of transitioning from the Conceptual Design Phase to the Testing and Implementation Phase, is equipped with high-order adaptive optics and an advanced coronagraph system. This system is capable of achieving extreme contrast levels which will allow direct detection of warm, self-luminous Jovian planets. A key component of the GPI that is under design at Lawrence Livermore National Lab (LLNL) is the adaptive optics (AO) subsystem. This AO system will pair a high-stroke membrane mirror with a high-actuator-count MEMS deformable mirror (DM) in a “woofer/tweeter” configuration. The aim of this project was to build and characterize a 32-actuator high-stroke membrane mirror for the AO subsystem testbed. The membrane mirror was characterized through carrier frequency interferometry. Through this characterization it was determined that the mirror performed better than expected with approximately three full waves of actuation per actuator. This work will advance the development and implementation of GPI and its cutting-edge work.

