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* Akash contains four Rajendra radars and four launchers are interlinked together and controlled by 
the group control centre. Each launcher, equipped with three missiles and one radar, can track 16 
targets. So in total, the radar can track 64 targets and simultaneously launch 12 Akash missiles. 

5. Who manufactures Akash? The missile system is designed and developed by DRDO. But Bharat 
Dynamics (BDL) manufacturer the missiles, while Bharat Electronics produces its hi-tech ‘Rajendra 
phased array radar’. 
https://economictimes.indiatimes.com/news/defence/akash‐missile‐all‐about‐indias‐first‐home‐made‐
supersonic‐missile/articleshow/72119996.cms 
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US government clears sale of $1  
billion worth of Naval guns to India 

The MK-45 Gun System will provide the capability to conduct anti-surface warfare  
and anti-air defense missions while enhancing interoperability with US and other  

allied forces, the Defense Security Cooperation Agency said in a statement 
By Yashwant Raj 

Washington: The United States on Wednesday cleared the sale of 13 MK 45 anti-surface and anti-
air naval gun systems, along with ammunition and related add-ons, to India for an estimated cost of 
$1.02 billion. 

“This proposed sale will support the foreign policy and national security of the United States by 
improving the security of a strategic regional partner,” the Defense Security Cooperation Agency, a 
pat of the US department of defense, said in a statement on Wednesday. 

US congress was notified of the proposed sale on Tuesday. 
“The proposed sale will improve India’s capability to meet current and future threats from enemy 

weapon systems,” the DSCA said further in the statement. 
The DSCA states that the MK-45 Gun System will provide the capability to conduct anti-surface 

warfare and anti-air defense missions while enhancing interoperability with US and other allied forces. 
“India will use the enhanced capability as a deterrent to regional threats and to strengthen its homeland 
defense,” the statement read. 

The gun systems are made by BAE Systems Land. No delivery dates have been made available yet. 
The gun systems are currently being used by the US navy and the navies of South Korea, Japan and 

Denmark, according to BAE website, which added that gun’s range more than 20 nautical miles (36 
km). 

India has stepped up defense purchases from the United States in recent years as part of a growing 
defense relationship that includes greater interoperability and joint exercises — the first tri-services 
exercises are currently under way in India. 

From zero in 2008, India-US defense trade went up to $15 billion in 2018, facilitated by the signing 
of key foundational agreements to enhance interoperability and changes in the US export regime, 
upgrading India to the status of NATO allies for the sale of sensitive defense equipment. 
https://www.hindustantimes.com/world-news/trump-administration-approves-sale-of-usd-1-billion-
worth-of-naval-guns-to-india/story-Yaa5s8SYuqKcJSNGpadTVK.html 
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NASA Scientists confirm water vapor on Europa 
By Lonnie Shekhtman 

Forty years ago, a Voyager spacecraft snapped the first closeup images of Europa, one of Jupiter’s 
79 moons. These revealed brownish cracks slicing the moon’s icy surface, which give Europa the look 
of a veiny eyeball. Missions to the outer solar system in the decades since have amassed enough 
additional information about Europa to make it a high-priority target of investigation in NASA’s 
search for life. 

What makes this moon so alluring is the possibility that it may possess all of the ingredients 
necessary for life. Scientists have evidence that one of these ingredients, liquid water, is present under 
the icy surface and may sometimes erupt into space in huge geysers. But no one has been able to 
confirm the presence of water in these plumes by directly measuring the water molecule itself. Now, 
an international research team led out of NASA’s Goddard Space Flight Center in Greenbelt, 
Maryland, has detected the water vapor for the first time above Europa’s surface. The team measured 
the vapor by peering at Europa through one of the world’s biggest telescopes in Hawaii. 

Confirming that water vapor is present above Europa helps scientists better understand the inner 
workings of the moon. For example, it helps support an idea, of which scientists are confident, that 
there’s a liquid water ocean, possibly twice as big as Earth’s, sloshing beneath this moon’s miles-thick 
ice shell. Another source of water for the plumes, some scientists suspect, could be shallow reservoirs 
of melted water ice not far below Europa’s surface. It’s also possible that Jupiter’s strong radiation 
field is stripping water particles from Europa’s ice shell, though the recent investigation argued against 
this mechanism as the source of the observed water. 

“Essential chemical elements (carbon, hydrogen, oxygen, nitrogen, phosphorus, and sulfur) and 
sources of energy, two of three requirements for life, are found all over the solar system. But the third 
— liquid water — is somewhat hard to find beyond Earth,” said Lucas Paganini, a NASA planetary 
scientist who led the water detection investigation. “While scientists have not yet detected liquid water 
directly, we’ve found the next best thing: water in vapor form.” 

Paganini and his team reported in the journal Nature Astronomy on November 18 that they detected 
enough water releasing from Europa (5,202 pounds, or 2,360 kilograms, per second) to fill an 
Olympic-size swimming pool within minutes. Yet, the scientists also found that the water appears 
infrequently, at least in amounts large enough to detect from Earth, said Paganini: “For me, the 
interesting thing about this work is not only the first direct detection of water above Europa, but also 
the lack thereof within the limits of our detection method.” 

Indeed, Paganini’s team detected the faint yet distinct signal of water vapor just once throughout 17 
nights of observations between 2016 and 2017. Looking at the moon from the W. M. Keck 
Observatory atop the dormant Mauna Kea volcano in Hawaii, the scientists saw water molecules at 
Europa’s leading hemisphere, or the side of the moon that’s always facing in the direction of the 
moon’s orbit around Jupiter. (Europa, like Earth’s moon, is gravitationally locked to its host planet, so 
the leading hemisphere always faces the direction of the orbit, while the trailing hemisphere always 
faces in the opposite direction.) 

They used a spectrograph at the Keck Observatory that measures the chemical composition of 
planetary atmospheres through the infrared light they emit or absorb. Molecules such as water emit 
specific frequencies of infrared light as they interact with solar radiation.  
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Mounting Evidence for Water 
Before the recent water vapor detection, there have been many tantalizing findings on Europa. The 

first came from NASA’s Galileo spacecraft, which measured perturbations in Jupiter’s magnetic field 
near Europa while orbiting the gas giant planet between 1995 and 2003. The measurements suggested 
to scientists that electrically conductive fluid, likely a salty ocean beneath Europa’s ice layer, was 
causing the magnetic disturbances. When researchers analyzed the magnetic disturbances more closely 
in 2018, they found evidence of possible plumes. 

In the meantime, scientists announced in 2013 that they had used NASA’s Hubble Space 
Telescope to detect the chemical elements hydrogen (H) and oxygen (O) — components of water 
(H2O) — in plume-like configurations in Europa’s atmosphere. And a few years later, other scientists 
used Hubble to gather more evidence of possible plume eruptions when they snapped photos of finger-
like projections that appeared in silhouette as the moon passed in front of Jupiter. 

“This first direct identification of water vapor on Europa is a critical confirmation of our original 
detections of atomic species, and it highlights the apparent sparsity of large plumes on this icy world” 
said Lorenz Roth, an astronomer and physicist from KTH Royal Institute of Technology in Stockholm 
who led the 2013 Hubble study and was a co-author of this recent investigation. 

Roth’s research, along with other previous Europa findings, have only measured components of 
water above the surface. The trouble is that detecting water vapor at other worlds is challenging. 
Existing spacecraft have limited capabilities to detect it, and scientists using ground-based telescopes 
to look for water in deep space have to account for the distorting effect of water in Earth’s atmosphere. 
To minimize this effect, Paganini’s team used complex mathematical and computer modeling to 
simulate the conditions of Earth’s atmosphere so they could differentiate Earth’s atmospheric water 
from Europa’s in data returned by the Keck spectrograph. 

“We performed diligent safety checks to remove possible contaminants in ground-based 
observations,” said Avi Mandell, a Goddard planetary scientist on Paganini’s team. “But, eventually, 
we’ll have to get closer to Europa to see what’s really going on.” 

Scientists will soon be able get close enough to Europa to settle their lingering questions about the 
inner and outer workings of this possibly habitable world. The forthcoming Europa Clipper mission, 
expected to launch in the mid-2020s, will round out half a century of scientific discovery that started 
with a modest photo of a mysterious, veiny eyeball. 

When it arrives at Europa, the Clipper orbiter will conduct a detailed survey of Europa’s surface, 
deep interior, thin atmosphere, subsurface ocean, and potentially even smaller active vents. Clipper 
will try to take images of any plumes and sample the molecules it finds in the atmosphere with its 
mass spectrometers. It will also seek out a fruitful site from which a future Europa lander could collect 
a sample. These efforts should further unlock the secrets of Europa and its potential for life. 

Other Goddard researchers on Paganini’s team included Geronimo Villanueva, Michael Mumma, 
and Terry Hurford. Kurt Retherford, from Southwest Research Institute, also contributed to the 
research. 
https://www.nasa.gov/feature/goddard/2019/nasa-scientists-confirm-water-vapor-on-europa 

 
 

 
 
 
 
 




