
Engineers Create 500-Watt Laser Rover for Moon Crater Exploration

Description

A European concept aims to use a laser beam to operate a rover in the Moon’s permanently shadowed
areas. These regions are thought to contain water ice, a key resource for future space exploration.

The plan, developed under the European Space Agency (ESA) technology programmes, allows a robotic
rover to work in total darkness. Instead of relying solely on onboard batteries, energy could be transmitted
over distances of up to 15 kilometres, enabling the rover to move continuously even where sunlight does
not reach.

In recent years, interest in these shadowed regions has increased. Multiple missions have found hydrogen, a
strong sign of ice. Data from NASA’s Lunar Reconnaissance Orbiter, along with other missions, suggest that
this ice may have remained stable for billions of years.

Water ice could be vital for providing drinking water, producing oxygen, and even creating fuel. However,
exploring these cold and dark areas poses significant challenges.

Traditional power systems often use nuclear-based generators, which can ensure a stable energy supply but
come with drawbacks such as cost and engineering complexity. In contrast, the proposed laser system
reduces heat management issues and minimizes thermal impact on ice.

The project, called PHILIP (powering rovers by high intensity laser induction on planets), involves placing a
lander in a sunlit zone near de Gerlache and Shackleton craters. This lander would aim a 500-watt infrared
laser at a 250 kg rover, allowing it to convert the laser energy into electricity. Testing has already occurred
in conditions similar to those on the Moon, and if successful, the project could lead to exploring previously
inaccessible parts of the lunar surface.

Vocabulary List:

1. shadowed //ˈʃædoʊd// (adjective): covered in darkness with very little light
2. rover //ˈroʊvər// (noun): a small vehicle that moves over a planet
3. transmitted //trænsˈmɪtɪd// (verb): sent from one place to another
4. infrared //ˌɪnfrəˈrɛd// (adjective): light we cannot see that produces heat
5. convert //kənˈvɝt// (verb): change something into a different form
6. inaccessible //ˌɪnækˈsɛsəbəl// (adjective): not able to be reached or used

Comprehension Questions
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Multiple Choice

1. What is the primary resource thought to be found in the Moon's permanently shadowed areas? 
    Option: Hydrogen
    Option: Water ice
    Option: Helium
    Option: Solar power

2. How far can energy be transmitted to power the rover? 
    Option: 5 kilometers
    Option: 10 kilometers
    Option: 15 kilometers
    Option: 20 kilometers

3. What does the project called PHILIP stand for? 
    Option: Powering Horizons in Laser-Induced Paths
    Option: Powering Rovers by High Intensity Laser Induction on Planets
    Option: Powering Rovers by High Intensity Laser Interaction and Production
    Option: Powering Rovers with Helium Induction for Light Exploration

4. What type of laser is used in the PHILIP project? 
    Option: Green laser
    Option: 500-watt infrared laser
    Option: Blue laser
    Option: Coherent laser

5. What is one potential benefit of water ice found on the Moon? 
    Option: It can be used as a building material
    Option: It can provide drinking water
    Option: It can generate energy
    Option: It can be used for agriculture

6. Which two craters is the lander planned to be near? 
    Option: Tycho and Copernicus
    Option: Clavius and Aristarchus
    Option: Gerlache and Shackleton
    Option: Kepler and Plato
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True-False

7. The laser system proposed for the rover aims to reduce heat management issues. 

8. The European Space Agency is developing the PHILIP project. 

9. Traditional power systems for rovers mainly rely on solar panels. 

10. The rover can operate in areas where sunlight does reach. 

11. Exploring the Moon's permanently shadowed areas is without challenges. 

12. Testing for the PHILIP project has already taken place in conditions similar to those on Mars. 

Gap-Fill

13. The regions in the Moon's shadow are believed to contain  ice. 

14. The proposed system could allow the rover to move continuously even in total 

conditions. 

15. The energy can be transmitted over distances of up to  kilometers. 

16. Hydrogen is a strong sign of  on the Moon. 

17. The project involves placing a lander in a sunlit zone near de Gerlache and 

craters. 

18. If successful, the PHILIP project could lead to exploring previously  parts of the 

lunar surface. 

Answer
Multiple Choice: 1. Water ice 2. 15 kilometers 3. Powering Rovers by High Intensity Laser Induction on 
Planets 4. 500-watt infrared laser 5. It can provide drinking water 6. Gerlache and Shackleton
True-False: 7. True 8. True 9. False 10. False 11. False 12. False
Gap-Fill: 13. water
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14. darkness 15. 15 16. ice 17. Shackleton 18. inaccessible

Vocabulary quizzes

Multiple Choice  ( Select the Correct answer for each question. ) 

1. What does the term 'turnaround' commonly refer to in a business context? 
    Option: A significant improvement
    Option: A type of financial loss
    Option: A method of production
    Option: A marketing strategy

2. What is a 'milestone' in project management? 
    Option: A monetary reward
    Option: A significant stage or event
    Option: A final report
    Option: An employee evaluation

3. What does it mean to 'streamline' a process? 
    Option: To make it more complex
    Option: To reduce waste and improve efficiency
    Option: To increase costs
    Option: To hire more employees

4. What is usually the purpose of a 'demonstration'? 
    Option: To confuse the audience
    Option: To showcase how something works
    Option: To sell products
    Option: To collect data

5. What type of waves does 'infrared' refer to? 
    Option: Visible light waves
    Option: Sound waves
    Option: Electromagnetic waves
    Option: Radio waves

6. What does 'inaccessible' mean? 
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    Option: Easily reachable
    Option: Difficult or impossible to reach
    Option: Accessible to everyone
    Option: Available for purchase

7. What does it mean to have 'stumbled' upon something? 
    Option: To search meticulously
    Option: To encounter unexpectedly
    Option: To avoid completely
    Option: To disregard

8. What is typically the goal of an 'expedition'? 
    Option: To stay indoors
    Option: To explore unknown areas
    Option: To document history
    Option: To participate in sports

9. What is the primary role of 'astronauts'? 
    Option: To conduct undersea research
    Option: To work in laboratories
    Option: To travel and work in space
    Option: To teach science

10. What is meant by 'docking' in space missions? 
    Option: Landing on a planet
    Option: Connecting two spacecraft
    Option: Firing rockets
    Option: Returning to Earth

Gap-Fill  ( Fill in the blanks with the correct word from the vocabulary list. ) 

11. The company decided to  its operations to improve productivity. 

12. To gather more information, the researchers conducted a  of the local 

population. 

13. During the storm, many sought  in the local community center. 

14. The submarines used  technology to detect objects underwater. 
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15. The shipwreck was found  beneath the surface of the ocean. 

16. If not properly maintained, the building gradually  over time. 

17. The scientist explained that the discovery of penicillin was an  breakthrough. 

18. She felt  by her older brother’s achievements. 

19. Reaching the summit was a significant  in the climbers' journey. 

20. The thermal camera detects  radiation to measure heat from objects. 

Matching Sentences  ( Match each definition to the correct word from the vocabulary list. ) 

21. The company achieved a remarkable turnaround after implementing new strategies.

22. The software was modified to include new features based on user feedback.

23. The rugged terrain made the hiking expedition more challenging.

24. The commander gave clear instructions before the mission began.

25. The Mars rover successfully transmitted data back to Earth.

26. The solar eclipse was a breathtaking event that drew many spectators.

27. The scientists explored the seabed to learn more about marine life.

28. The demonstration showcased the robot's ability to perform complex tasks.

29. The expedition aimed to uncover new species in the untouched rainforest.

30. The astronauts trained rigorously for their mission to the International Space Station.

Answer
Multiple Choice: 1. A significant improvement 2. A significant stage or event 3. To reduce waste and 
improve efficiency 4. To showcase how something works 5. Electromagnetic waves 6. Difficult or impossible 
to reach 7. To encounter unexpectedly 8. To explore unknown areas 9. To travel and work in space
10. Connecting two spacecraft
Gap-Fill: 11. streamline 12. survey 13. refuge 14. sonar 15. submerged 16. deteriorates 17. accidental
18. shadowed
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19. milestone 20. infrared
Matching sentence: 1. turnaround 2. modified 3. terrain 4. commander 5. rover 6. eclipse 7. seabed
8. demonstration 9. expedition 10. astronauts
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