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Pl PRESS RELEASE
Largest Telescope in the World Driven by 2000+ Pl Actuators

PI wins actuator contract from ESO for ELT telescope.

September 2017, Auburn, MA — High atop the Cerro Armazones in the harsh but extremely dry environment of the
Chilean Atacama Desert, more than 2000 custom hybrid actuators will adjust 798 quarter ton segments in the
primary mirror of the Extremely Large Telescope (ELT). As a leader in precision motion control solutions, Pl (Physik
Instrumente) designed a new type of actuator that would meet the extreme requirements and win the European
South Observatory (ESO) contract.

Hybrid Actuator Concept Solves the Nanometer Precision - High Load - Low Heat Conundrum

PI’s ultra-precision actuator was developed to meet requirements such as: tracing performance better than 2nm
RMS, force variation ON to 900N, 15mm travel, minimized heat dissipation. Several concepts were simulated and
tested before a winner was picked. The best results were achieved with a hybrid design based on the combination of
piezo actuator, brushless motor, linear encoder and a hybrid controller to drive both the brushless motor and piezo
actuator simultaneously based on the position feedback of an optical position sensor providing sub-nanometer
resolution. Three actuators are required per segment.

Why is this Precision Required?

In order to perform similar to one 39m mirror (it is not feasible to make a single mirror of that size), all segments
have to be aligned to each other to within nanometers all the time. The exact position of the mirror segments is
influenced by several factors such as wind load, distortions, and vibration from the telescope structure, temperature
fluctuations and varying gravity effects during tracking motions of the telescope. Smallest alignment errors between
the mirror segments will degrade the optical performance of the telescope.
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How Large is Extremely Large?

Touted as the largest telescope in the world, the 39 meter diameter ELT individual hexagonal mirrors measure 1.4
meters across and weigh about 500lbs each. The large aperture directly determines the light-collecting area, which in
turn defines the exposure time. More area means that for a given amount of exposure time, the telescope can detect
more distant (fainter) stars and look deeper into the universe.

With its total surface area of close to 1000 square meters, the ELT is supposed to collect around 100 million times
more light than the human eye and boasts about 250 times the light gathering area of the Hubble Space Telescope.

The ELT is scheduled to see its first light in 2024.

Background Information — Actuator Concepts
http://www.pi-usa.us/blog/hybrid-ultra-high-precision-positioning-actuators/

Standard and Custom

Pl has in-house engineered solutions with over 4 decades of experience working with customers to provide products
that meet application demands, and can quickly modify existing product designs or provide a fully customized OEM
part to fit the exact requirements of the application.
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About PI

Pl is a leading manufacturer of air bearing stages, piezoelectric solutions, precision motion control equipment, and
hexapod parallel-kinematics for semiconductor applications, photonics, bio-nano-technology and medical
engineering. Pl has been developing and manufacturing standard & custom precision products with piezoceramic and
electromagnetic drives for 4 decades. The company has been I1SO 9001 certified since 1994 and provides innovative,
high-quality solutions for OEM and research. The Pl group employs more than 1,000 people worldwide in 15
subsidiaries and R&D / engineering centers on 3 continents.

> READ the Pl Tech Blog
> WATCH PI Videos on YouTube
> FOLLOW Pl on Twitter
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