
Finding the ideal ground-based telescope location

NSF’s NOIRLab
US Extremely Large Telescope Program



Finding the ideal ground-based telescope location

Dual-Hemisphere System
The Giant Magellan Telescope and the Thirty Meter Telescope are members of a new class 
of next-generation optical-infrared telescopes that will lead to revolutionary astronomical 
discoveries. With the Giant Magellan Telescope’s location in Las Campanas, Chile, and the 
Thirty Meter Telescope’s favored location near the summit of Maunakea, Hawai‘i, USA, the two 
telescopes will work as a dual-hemisphere system that will permit astronomers to study objects 
anywhere in the sky and provide greater diversity in research and observational opportunities. 

Selecting the Ideal Location
Many factors come into play when determining a location for future ground-based telescopes. 
Ideal locations have dry, stable climates and are located at coastal mountain ranges away from 
city lights. Dry areas with few clouds are optimal for observations as moisture from clouds can 
absorb light. In addition to the unobstructed views offered by a mountaintop location, high 
altitudes produce better image quality thanks to the low atmospheric turbulence produced by 
thin, dry, and steady air.

Giant Magellan Telescope’s Location: Las Campanas, Chile, was selected for the location of 
the Giant Magellan Telescope, based on the perfect conditions in the Atacama Desert (the 
world’s driest non-polar desert). The site offers over 300 nights per year of clear skies, an 
altitude of 2514 meters (over 8200 feet), and a distance of 160 kilometers (100 miles) from 
the lights of La Serena, the nearest city center. Since the mid-20th century, Chile has been 
the center of important astronomical discoveries. It will continue to be the world’s premier 
astronomy research center with the addition of the Giant Magellan Telescope. By 2030, Chile 
is expected to host nearly 70% of the world's astronomical infrastructure.

Thirty Meter Telescope’s Location: Five potential sites for the Thirty Meter Telescope were 
tested in 2003, comparing past and current site studies combined with satellite data of 
cloud cover and water vapor. In 2009 Maunakea was selected as the preferred location for 
the Thirty Meter Telescope based on its stable and dry climate, high-altitude site location of 
4050 meters (over 13,200 feet), and clear skies, providing the best conditions for operating 
adaptive optics systems. Maunakea is sacred to many Native Hawaiians, and it is one of 
the most scientifically productive sites for astronomy in the world with the presence of the 
Maunakea Observatories. 

The US Extremely Large Telescope Program will provide all-sky coverage for all kinds of 
astronomical research. The southern skies include the closest star to our Sun (Proxima Centauri), 
the nearest supermassive black hole (Sagittarius A), and our closest galaxy neighbors, the Large 
and Small Magellanic Clouds. The northern skies include the nearest giant spiral galaxies like 
the Andromeda Galaxy and Messier 81 and rich clusters of galaxies in Virgo and Coma. Space 
observatories like the Hubble Space Telescope and the James Webb Space Telescope will also 
make new discoveries that the Giant Magellan Telescope and Thirty Meter Telescope will be ready 
to follow up. The east-west separation of Chile and Hawai‘i will permit observations that monitor 
moving objects or observe time-critical phenomena over a longer period of time than would be 
possible at a single site.  

Vocabulary
Atmospheric Turbulence — Motions of airflow in the atmosphere limiting the telescope resolution 
Seeing — Atmospheric conditions on a given night. When the atmosphere is unsteady, producing 
blurred images, the seeing is said to be poor.
Adaptive Optics — A technology used to improve seeing by a system of wavefront sensors, 
deformable mirrors controlled by computers, and potentially laser(s) 

About the Images
Front: Artists' renderings of the Giant Magellan Telescope (left) and the Thirty Meter Telescope (right).  
Credit: US-ELTP/NOIRLab/NSF/AURA. 

Back: (left) A map representing the all-sky coverage provided by the Giant Magellan Telescope in the south 
and the Thirty Meter telescope in the north. This includes ~50% sky overlap enabling complementary 
observations. (center) Site location for the Giant Magellan Telescope at Las Campanas Peak, Chile. (right) 
The Thirty Meter Telescope preferred site location below the summit of Maunakea, Hawai‘i.  Credits (left  
to right): NOIRLab; GMTO Corporation; NASA, ESA, CSA, and STScI.
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