NASA probe on Chandrayaan finds water on Moon’s surface

It is a giant leap for India’s space programme and the biggest scientific discovery of the 21st Century. India’s maiden moon mission, Chandrayaan-1 has found water, a discovery that scientists say will upend thinking about space and boost research. And, of course, it has helped shake off the failure tag from the Rs 386-crore Chandrayaan-I project that was aborted in August 2009.
 
The historic development took place just prior to the termination of the mission on August 30, 2009. Although water was spotted by the Moon Mineralogy Mapper (M3), a NASA probe and one of the 11 payloads on the spacecraft, glory shone on ISRO for the discovery that was made after nearly five decades of lunar exploration by western nations.
 
Water molecules and hydroxyl—a charged molecule consisting of one oxygen atom and one hydrogen atom—were discovered across the Moon’s surface. The M3 had covered 97% of the Moon before Chandrayaan-1 was terminated. Brown University scientists say while the abundance is not exactly known, ‘‘as much as 1,000 water molecule parts per million could be in the lunar soil: harvesting one tonne of the top layer of the Moon’s surface would yield 32 ounces of water’’. 
    
NASA’s Moon Mineralogy Mapper on board Chandrayaan detected water from electromagnetic radiation emanating from different minerals on and just below lunar surface 

This discovery enhances the chances of humans to live on moon, They could split water into oxygen (for breathing) and hydrogen (for rocket fuel). The US, Russia and China are exploring the possibility of building human habitats on the Moon after 2020. 

The M3 team found water molecules and hydroxyl at diverse areas of the sunlit region of the Moon’s surface as well as at the Moon’s higher latitudes where it seemed more definitive in presence. The M3 discovery has been confirmed by data from two NASA spacecrafts—the Visual and Infrared Mapping Spectrometer (VIMS) on the Cassini spacecraft and High-Resolution Infrared Imaging Spectrometer on the EPOXI spacecraft.

Water exists on many bodies in our solar system, both planets and their numerous moons. But finding it on our own moon is breathtaking, both, from a practical and theoretical point of view. It adds to our knowledge of how cosmic processes work. The mere existence of water does not lead to any strong possibility of life existing on Moon, although more study will be needed to see if in the past, some simple life-like forms could have evolved. With almost no atmosphere, constant exposure to high energy solar winds, extreme temperatures, and repeatedly a victim of cosmic hit-and-run, the likelihood is remote.

There are two theories on presence of water on moon. One is that comets and meteorites brought it there. About 3.9 billion years ago, the Earth and Moon both suffered a long period of heavy bombardment from meteorites and comets, giving the Moon its characteristic pock-marked features. The comets might have left water on the surface. The bulk would have been lost by now but some still remains. 

The other theory is that it is created on the surface by the impact of solar winds. The sun sends out a stream of hydrogen ions or protons, which hit the moon’s surface at a speed of about 100,000 kilometres per second. The surface is made of rocks and dust roughly containing 40% oxygen. The high-speed collisions free up the oxygen, some of which joins up with hydrogen. This oxygen-hydrogen pair can attract another hydrogen ion to form water. 

Images from Chandrayaan show that although the water is present mostly at the poles, it is also thinly spread over the surface till about 10 degrees south and north, using earth-like parameters. It appears that the water evaporates as the sun heats up the Moon’s surface in the day-time (one moon-day is about three weeks) and condenses back in the night. In some of the polar craters, where sunlight has not reached for the past 2-3 billion years, the water will exist as ice, since the temperatures are approximately minus 240 degrees Celsius.
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