
Astronomers Use Laser Technology for Clearer Universe Views

Description

A recent image from the European Southern Observatory’s Very Large Telescope Interferometer shows four
bright laser beams piercing the night sky. This striking visual is linked to a significant advancement in how
scientists study the universe. These lasers are essential for tackling one of astronomy’s oldest problems: the
disrupting effects of Earth’s turbulent atmosphere.

At first sight, the scene may resemble something from a science fiction film. However, these lasers create
what astronomers call artificial guide stars high above the Earth. The lasers excite sodium atoms about 90
kilometers up, producing bright reference points that telescopes can follow. As light from far-off celestial
objects shifts while passing through the atmosphere, these stars help scientists measure this distortion
accurately.

Advanced adaptive optics systems come into play next. By using complex algorithms and extremely fast
mirrors, telescopes adjust their optics hundreds of times every second. This process cancels out the
atmospheric blur, yielding images that rival those captured by space-based telescopes, all while remaining
on the ground.

The Very Large Telescope Interferometer is situated in Chile’s Atacama Desert, known for its exceptionally
clear skies, making it ideal for advanced research. This system combines four telescopes into one powerful
instrument, significantly enhancing observational precision since adding the Four Laser Guide Star Facility in
2016.

With this technology, astronomers can study distant celestial structures, such as the Tarantula Nebula, in
unprecedented detail. By correcting atmospheric interference, they can uncover finer information about
stars, planets, and galaxies, leading to a deeper understanding of the universe's evolution.

Vocabulary List:

1. interferometer //ˌɪntərfəˈrɑmɪtər// (noun): tool that measures small changes in light or waves
2. adaptive //əˈdæptɪv// (adjective): able to change to new conditions quickly
3. excite //ɪkˈsaɪt// (verb): make atoms or particles move to higher energy
4. distortion //dɪˈstɔrʃən// (noun): change that makes an image unclear or wrong
5. unprecedented //ʌnˈprɛsɪdəntɪd// (adjective): never seen or done in recorded history
6. precision //prɪˈsɪʒən// (noun): great exactness and accuracy in measurement
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Comprehension Questions

Multiple Choice

1. What do the lasers created by the Very Large Telescope Interferometer excite? 
    Option: Oxygen atoms
    Option: Sodium atoms
    Option: Hydrogen atoms
    Option: Nitrogen atoms

2. Where is the Very Large Telescope Interferometer located? 
    Option: Atacama Desert
    Option: Sahara Desert
    Option: Amazon Rainforest
    Option: Rocky Mountains

3. What year was the Four Laser Guide Star Facility added? 
    Option: 2014
    Option: 2015
    Option: 2016
    Option: 2017

4. What problem are the lasers designed to tackle? 
    Option: Light pollution
    Option: Atmospheric blur
    Option: Thermal interference
    Option: Magnetic fields

5. What is the maximum height at which sodium atoms are excited by the lasers? 
    Option: 50 kilometers
    Option: 70 kilometers
    Option: 90 kilometers
    Option: 110 kilometers

6. What do astronomers call the bright reference points created by the lasers? 
    Option: Artificial guide stars
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    Option: Real stars
    Option: Satellite markers
    Option: Cosmic indicators

True-False

7. The lasers used by the Very Large Telescope Interferometer create real stars in the atmosphere. 

8. Advanced adaptive optics systems help telescopes adjust their optics hundreds of times every minute. 

9. The Very Large Telescope Interferometer is located in Chile. 

10. The telescopes of the Very Large Telescope Interferometer operate independently of each other. 

11. The Tarantula Nebula can be studied in more detail thanks to the atmospheric correction technology. 

12. The Very Large Telescope can achieve observational precision similar to space-based telescopes. 

Gap-Fill

13. Lasers create artificial guide stars high above the Earth at a height of 

kilometers. 

14. The Very Large Telescope Interferometer helps measure distortions caused by the 

 atmosphere. 

15. Advanced adaptive optics systems adjust telescopes' optics  times every 

second. 

16. The Four Laser Guide Star Facility was added in the year . 

17. The location of the Very Large Telescope Interferometer is in Chile's Atacama . 

18. The technology helps astronomers study distant celestial  in unprecedented 
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detail. 

Answer
Multiple Choice: 1. Sodium atoms 2. Atacama Desert 3. 2016 4. Atmospheric blur 5. 90 kilometers 6. 
Artificial guide stars
True-False: 7. False 8. False 9. True 10. False 11. True 12. True
Gap-Fill: 13. 90 14. turbulent 15. hundreds 16. 2016 17. Desert 18. structures
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