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On April 26, 2016, a spectacular light show lit up the night skies above Chile’s Atacama Desert. Astronomers fired four powerful lasers attached to the Paranal Observatory’s Very Large Telescope. The concentrated beams of light made sodium atoms in our atmosphere—a protective layer of gases surrounding a planet—glow so that they resembled stars. The fake stars, dubbed “guide stars,” help the telescope create sharp images so astronomers can get a better look at the cosmos.
Blurry Vision
If you’ve ever observed stars at night, you would have noticed that they twinkle. That’s because the light from stars becomes distorted as it travels through the turbulent (irregularly moving) layers of air that make up Earth’s atmosphere. This distortion makes stars viewed through telescopes on the ground appear blurry, so it’s hard for astronomers to get a clear view.

To fix the problem, scientists have launched telescopes, like the Hubble Space Telescope, into space. They orbit—or circle—Earth, beyond the disturbances caused by our planet’s atmosphere. But scientists also came up with a way to observe stars without leaving Earth’s surface using a technique called adaptive optics. It requires building ground-based telescopes designed to measure and correct light distortions. For that, guide stars are needed.
Guiding Glow
Astronomers can compare guide stars’ known brightness to that of nearby stars to see how their light changes as it travels from space to Earth. A computer monitors these changes and sends the information to a telescope’s mirrors. The mirrors, which focus light, adjust to cancel out atmospheric disturbances, giving astronomers sharper images of distant worlds.

The Four Laser Guide Star Facility (4LGSF) shines four 22-watt laser beams into the sky to create artificial guide stars by making sodium atoms in the upper atmosphere glow so that they look just like real stars. The artificial stars allow the adaptive optics systems to compensate for the blurring caused by the Earth’s atmosphere and so that the telescope can create sharp images. Using more than one laser allows the turbulence in the atmosphere to be mapped in far greater detail to significantly improve the image quality over a larger field of view.

The Very Large Telescope’s new system creates the most powerful laser guide stars to date. Having four of these 30 centimeter-wide beams will allow astronomers to view a bigger chunk of the sky. “Using more than one laser allows the turbulence in the atmosphere to be mapped in far greater detail to significantly improve the image quality over a larger field of view,” representatives from the European Southern Observatory, which operates the Very Large Telescope, stated in a press release.
The Four Laser Guide Star Facility is an example of how ESO enables European industry to lead complex research and development projects. The fibre laser used by the 4LGSF is also one of the most successful transfers of ESO technology to industry.
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