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Another success for naval LCA

A naval prototype of the indigenous Light Combat Aircraft Tejas has for the first time successfully
landed on the Shore Based Test Facility (SBTF) in Goa on Thursday. After a series of such trials,
the Naval LCA is expected to begin touch and go landings on the Navy’s sole carrier INS
Vikramaditya by year-end.
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Reusable Launch Vehicle
Department of Space

Reusable Launch Vehicle

Posted On: 02 AUG 2018 3:09PM by PIB Delhi

On May 23, 2016, India became the fifth nation to successfully conduct the flight demonstration of
a scaled down version of a winged-body reusable launch vehicle, thereby validating the critical
technologies such as autonomous navigation, guidance & control, reusable thermal protection
system and re-entry mission management. This flight represented the first baby step towards the
realisation of a future fully reusable Two Stage To Orbit (TSTO) space transportation system.

A fully reusable Two Stage To Orbit (TSTO) Launch Vehicle, that can launch payloads to Low
Earth Orbit with 15 times reusability, is expected to reduce the launch cost by approximately 50 -
60% when compared to that of an expendable launch vehicle.

This information was provided by the Union Minister of State (Independent Charge) Development
of North-Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances & Pensions, Atomic
Energy and Space, DrJitendra Singh in written reply to a question in Rajya Sabha today.

 

******

BB/NK/PK
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Ballistic Missile Interceptor AAD Successfully Flight Tested
Ministry of Defence

Ballistic Missile Interceptor AAD Successfully Flight Tested

Posted On: 02 AUG 2018 7:35PM by PIB Delhi

DRDO conducted the successful test of the Ballistic Missile Interceptor Advanced Area Defence
(AAD) at 1130 hrs today from Abdul Kalam Island, Odisha. The endo-atmospheric missile, capable
of intercepting incoming targets at an altitude of 15 to 25 kms was launched against multiple
simulated targets of 1500 km class ballistic missile. One target among simultaneously incoming
multiple targets was selected on real time, the weapon system radars tracked the target and the
missile locked on to it and intercepted the target with a high degree of accuracy. The complete
event including the engagement and interception was tracked by a number of electro-optical
tracking systems, radars and telemetry stations. All the mission objectives were successfully met.

Chief of the Air Staff, Air Chief Marshal BS Dhanoa, witnessed the flight test along with other
senior officials.

The Raksha Mantri Smt Nirmala Sitharaman congratulated DRDO on the successful flight test for
further boosting the defence capabilities of the country.

NAo/Nampi/MKT
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TRAI calls for zero telecom equipment imports by 2022

Suggesting that India aim at net zero imports of telecommunications equipment by 2022, the
Telecom Regulatory Authority of India (TRAI) on Friday recommended the setting up of a Rs.
1,000 crore fund for promoting research and innovation in the sector.

The recommendations, TRAI said, aimed at enabling Indian telecom equipment manufacturing
sector to transition from an import-dependent sector to a global hub of indigenous manufacturing.

“India should aim to achieve the objective of ‘net zero imports of telecommunication equipment by
2022. For this purpose, Telecom Equipment Manufacturing Council (TEMC), should identify and
recommend specific areas of priorities,” TRAI said.

The import of telecom instruments was far greater than the export of such items, TRAI said.

As per available data, the export of telecom instruments stood at $1,201.7 million in 2017-18 while
imports totalled $21,847.92 million.

The regulator has suggested that the progress of indigenous telecommunication equipment
manufacturing be monitored by Department of Telecommunications (DoT).

Security concerns

To address security concerns, TRAI had suggested that the telecom service providers be
incentivised for deploying indigenous telecom products “beyond the quantities to be mandated”
under the preferential market access policy.

On setting up the fund, TRAI said, “For promoting research, innovation, standardisation, design,
testing, certification and manufacturing indigenous telecom equipment, Telecom Research and
Development Fund (TRDF), with initial corpus of Rs. 1,000 crore, should be created.”
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Demystifying Science - August 5, 2018

FOXP2 is one of the most famous genes to be discovered because of its role in language. It is
highly expressed during brain development and regulates some muscle movements, aiding in
language production. Though found in all animals, a slight change in the composition of the gene
in humans makes it possible for us to have speech. Those with a malfunctioning FOXP2 have
been found to have severe speech defects. FOXP2 has also been shown to regulate language-like
behaviours in mice and songbirds. Over the years, its presence has also been used to bolster the
theory of natural selection: how a gene that helps a species continues to linger over generations.
However a recent study contests this. An analysis of genetic data from a diverse sample of
modern people and Neanderthals saw no evidence for recent, human-specific selection of FOXP2
and revises the history of how we think humans acquired language. The findings have been
published in the journal, Cell. — Science Daily

Sign up to receive our newsletter in your inbox every day!
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Can boost heart and bone health

Samples were referred to the International Blood Group Reference Laboratory (IBGRL), Bristol,
U.K., for serological test.
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Mcr-1 gene seen in K. pneumoniae bacteria

First reported in 2015, the gene had spread to all continents by 2017, says Kashi Nath Prasad
(left).  

Increased prevalence of mcr-1 gene that confers multidrug-resistance has now been reported in
Klebsiella pneumoniae bacteria, increasing the fear of infection by pan drug-resistant bugs. This
gene endows resistance against last hope antibiotic — colistin. A study published in Antimicrobial
Agents and Chemotherapy found that about 10% of the K. pneumoniae bacteria studied were
resistant to colistin.

During January–February 2016, a total of 200 K. pneumoniae isolates from pus, blood, sputum,
and urine were studied. Of this, 21 were resistant to colistin, and further screening revealed that
four harboured mcr-1 gene.

“This gene was first reported in December 2015 in E. coli isolated from chicken in China, and by
2017 it had spread to all continents and [is] seen in bacteria isolated from humans, chicken and
environment,” says Prof. Kashi Nath Prasad from the Department of Microbiology at Sanjay
Gandhi Postgraduate Institute of Medical Sciences, Lucknow, and the corresponding author of the
work. “Evidence suggests that the overuse of colistin in farm animals has given rise to the
emergence of mcr-1 gene. Since this gene is present on a mobile genetic element (plasmid) of
bacteria such as E. coli and K. pneumoniae, the frequency of transmission to other bacteria is
likely to be very high.”

Molecular studies revealed that one particular isolate carried mcr-1 gene and blaNDM-1 gene.
“The blaNDM-1 encodes for a protein that gives resistance to all beta-lactam antibiotics. This
shows that the particular isolate was resistant to carbapenems, third-generation cephalosporins,
aminoglycosides and fluoroquinolones (ciprofloxacin, levofloxacin) making the treatment very
difficult,” says Sanjay Singh, research scholar at the institute and first author of the work.

Evolved gene

Interestingly, mcr-1 gene was seen in the chromosomal DNA of the bacteria. “The mcr-1 gene is
usually found in the plasmid (small DNA in the cytoplasm) and the resistance gene is transmitted
among different species. But now we have found this gene in the chromosome showing that it has
evolved and stabilised. Whole genome sequence studies are needed to understand the exact
location of this gene to decode how they are transmitted from one bacterial species to another,”
adds Mr Singh. “The presence of the gene in the chromosome also means that Indian population
may be harbouring mcr-1 gene for a longer period of time and it remained undetected.”

Further studies by the group also found that mcr-1 gene was more prevalent in K. pneumoniae
than E. coli, which is in stark contrast to findings from other countries. While less than 1% of the E.
coli studied was resistant to colistin, it was about 10% in the case of K. pneumoniae. More studies
are needed to understand this contrasting behaviour. The team is also looking for this gene in
other bacteria causing human infection and its mode of dissemination.

“As such K. pneumoniae is considered more notorious and difficult to treat bacterium; hence
emergence of mcr-1 gene in this bacterium is a major health-care threat. Adequate measures like
total ban on colistin use in veterinary practices as growth promoter and its judicious use in human
medicine may prevent the emergence and dissemination of this resistance gene among the
bacteria. Preservation of the efficacy of colistin is the need of the hour to treat patients who are
infected and likely to be infected by multidrug resistant bacteria,” adds Dr. Prasad in an email to
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LAUNCH OF INDIA’S SECOND MOON MISSION
POSTPONED
Relevant for: Science & Technology | Topic: Space Technology & related matters

A file photo of the Chandrayaan- 1.ISRO  

The launch of India’s second mission to the moon, Chandrayaan-2, may be delayed till January
2019, according to a top official.

The ambitious mission was supposed to be launched in April, and was later fixed for October.
The postponement comes in the wake of the Indian Space Research Organisation (ISRO) facing
quick setbacks.

Previous setbacks

Earlier this year, the ISRO had launched GSAT-6A, a military communication satellite, but lost
communication with it. Following this, the ISRO also recalled the launch of GSAT-11 from
Kourou, French Guiana, for additional technical checks. Last September, the PSLV- C39
mission, carrying the IRNSS-1H navigation satellite, failed after the heat shield refused to open
and release the satellite.

The ISRO is treading a cautious path after these two setbacks as Chandrayaan-2 is one of the
crucial launches for the space agency, particularly after Chandrayaan-1 and Mangalyaan (Mars
Orbiter Mission).

It is also ISRO’s first mission to land on any celestial body. “We don’t want to take any risk,” said
the official, requesting anonymity.

Chandrayaan-2 will be ISRO’s first time attempt to land a rover, on the Moon. The rover, costing
nearly Rs. 800 crore , will be made to land near the yet-unexplored south pole of the moon.

Repeated attempts to solicit a response from ISRO Chairman K. Sivan were not successful.
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KEY GENES TO IMPEDE HIV
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Researchers have discovered two genes that are associated with the restriction of HIV by type 1
interferon, a protein that inhibits virus replication. The findings could offer a way to manipulate
these antiviral genes as part of a potential treatment for chronic HIV infection, the researchers
say. Interferon, sometimes given as a drug to patients with HIV, stimulates the production of
hundreds of genes that help control viral infections. Although clinicians know that interferon can
help reduce HIV replication and proliferation, the exact mechanisms behind this effect —
including which genes it may activate — remain mostly unknown. Sequencing the RNA from
CD4+ T cells in 19 HIV-infected people before and after injection of interferon alpha 2b revealed
that the injection reduced HIV RNA while boosting mRNA expression for 99 genes within the
CD4+ T cells. Among those genes, 13 showed an increase in expression that corresponded with
the magnitude of HIV RNA decline, suggesting that they could have been responsible in some
way for suppressing HIV in the cells. The report has been published in Science Advances.

Hormone needed for pregnant women

Samples were referred to the International Blood Group Reference Laboratory (IBGRL), Bristol,
U.K., for serological test.
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SCIENTISTS SHOULD COME UP WITH PATH-
BREAKING INNOVATIONS: VICE PRESIDENT
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

Vice President's Secretariat

Scientists should come up with path-breaking innovations:
Vice President

Stepping up investments in R&D is need of the hour;

Inaugurates CSIR IICT Platinum Jubilee Celebrations

Posted On: 05 AUG 2018 8:15PM by PIB Delhi

The Vice President of India, Shri M. Venkaiah Naidu has said that scientific institutions to nurture
talent and foster path-breaking innovations to transform the socio-economic landscape of the
country. He was addressing the gathering after inaugurating the Platinum Jubilee Celebrations
of CSIR-IICT (Indian Institute of Chemical Technology, in Hyderabad today. The Union Minister
for Science & Technology, Earth Sciences and Environment, Forest & Climate Change, Dr.
Harsh Vardhan, the Governor of Telangana, Shri E.S.L. Narasimhan, the Deputy Chief Ministers
of Telangana, Shri Kadiyam Srihari and Shri Mohammad Mahmood Ali and other dignitaries
were present on the occasion.

The Vice President said though we are progressing on various fronts, incremental progress was
not enough. He further said that Scientific organizations have to set ambitious goals and
strategically position themselves to become leading institutions in the world. The government
must facilitate this quest for excellence by providing funds, freedom and flexibility and the private
sector also needs to come forward to liberally support research, he added.

The Vice President emphasized the need to hugely step up investments in R & D to promote the
culture of innovation and discovery. He further said that reducing procedural bottlenecks,
removing hierarchical barriers and resetting priorities is also crucial and the leadership in
scientific institutions should encourage bright young scientists to come up with new and
unconventional ideas and projects. “Opportunities must be provided for undertaking path-
breaking research that answers one or more of current societal challenges”, he added.

Referring to UN’s 17 sustainable development goals which include ending poverty in all its
forms, promoting sustainable agriculture and good health, the Vice President cautioned that all
these ambitious goals cannot be achieved if we adopt “business-as-usual approach”. He further
said that there is no dearth of talent in India and stressed on the need to create the right
ecosystem for innovation to thrive. India, with 65 per cent of the population below the age of 35
years must equip the young people with scientific and technological knowledge and skills, he
added.

The Vice President said that science is the key lever for sustainable development and a
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country’s prosperity and security are directly dependent on its scientific and technological
progress. He further said that historically India has been a lighthouse of knowledge. Our
Ayurveda system of medicine can be traced back to 5,000 B C, Indus Valley Civilization had
irrigation and sewerage systems as far back as 2,500 BC, he added.

Referring to the contributions made by great Indian scientists like Aryabhatta, Varahamira,
Charaka, Sushruta, Rishi Kanad and sage Patanjali, the Vice President said that there were
innumerable legendary scientists of ancient India, who have enriched the world’s scientific
treasure. We need to take pride in their achievements and share the knowledge we had
inherited from them with the entire world, he added.

The Vice President said that the spirit of enquiry and the scientific temper, the spirit of asking
relevant questions and seeking practical answers must become an integral part of our school
and college education systems. The quality of teaching and research in our Universities and
scientific institutions must be considerably improved, he added.

The Vice President said that Science has the greatest impact on people’s lives and institutions
and asked institutions like IICT to focus on research on key areas such as agriculture and
environment. An agriculture dependent country like India cannot progress unless the farmers’
lives are improved, he added.

Following is the text of Vice President's address:

"It is indeed a momentous occasion for CSIR IICT which is entering its platinum jubilee year
today after completing 74 years of service.

I would like to congratulate its past and present leadership, staff and students for contributing to
our country’s development over this period.

I am sure, the institute will continue this quest for excellence with greater vigour in the years
ahead.

Dear Sisters and brothers,

Science is the key lever for sustainable development. A country’s prosperity and security are
directly dependent on its scientific and technological progress.

Scientific innovations from penicillin to space technologies have changed the world forever.
Modern drugs, internet, e-commerce, digital learning, innovations in agriculture, bio-technology,
construction and infrastructure are some of the innovations that have had a profound
transformative impact on our lives. 

These innovations have by and large been led by the private sector However, Government has
a great responsibility. It has to create regulatory frameworks, create conducive conditions for
nurturing research and innovations.

CSIR, with its network of 38 state of the art laboratories specializing in chemistry, biology,
engineering, oceanography and materials, has been contributing immensely to Government of
India’s ambitious scientific agenda. I am glad that institutes like IICT are working in that
direction.

Historically, India has been a lighthouse of knowledge. Our Ayurveda system of medicine can be
traced back to 5000 BC, Indus Valley Civilization had irrigation and sewerage systems as far
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back as 2500 BC. By 200 BC, South India was making high quality wrought iron and, of course,
the invention of ‘zero’ and contributions to astronomy are well known.

Let us look at some of the invaluable contributions made by our ancestors. Aryabhatta’s
‘Aryabhattiyam’ is considered a seminal work; equally pioneering work is Panchasidhhantika of
Varahamihira. Of course, Charaka and Sushruta are known as Fathers of Surgery. Rishi Kanad
first spoke of “anu’’ (atom) as an indestructible particle of matter in Kanada Sutra, while Patanjali
is considered as Father of Yoga. There are innumerable legendary scientists of ancient India
who have enriched the world’s scientific treasure.

We need to take pride in their achievements and share the knowledge we have inherited from
them with the entire world.

India’s contribution to science in modern era is also quite significant. In early 20th century, Prof.
Satyendranath Bose’s ‘BOSON’, Prof. Subramanian Chandrasekhar’s ‘Chandrasekhar limit’, Sir
C.V. Raman’s ‘Raman effect’ and Prof. Jagadeesh Chandra Bose’s ‘wireless communication’
have earned global recognition. As a matter of fact, there is no dearth of talent in India. The only
thing required is to create the right ecosystem for innovation to thrive.

I am glad to know that CSIR is ranked 9th amongst a total of 1,207 government institutions
based on a composite indicator that combines research performance, innovations outputs and
societal impact as per latest Scimago rankings.

However, we need to hugely step up our investments in R & D to promote the culture of
innovation and discovery. Apart from government spend on research, the private sector needs to
come forward to liberally support research. The right ecosystem for research and innovation
needs to be created in all the scientific labs by reducing procedural bottlenecks, removing
hierarchical barriers and resetting priorities.

The leadership in scientific institutions should encourage bright young scientists to come up with
new and unconventional ideas and projects.  Opportunities must be provided for undertaking
path breaking research that answers one or more of current societal challenges.

As you all are aware, India along with 192 nations adopted UN’s 17 sustainable development
goals. These goals include ending poverty in all its forms, ending hunger and promoting
sustainable agriculture, good health, equitable quality education, gender equality, sustainable
management of water and sanitation for all.

All these ambitious goals cannot be achieved if we adopt the “business- as – usual approach”.

Scientific research and innovation can accelerate societal progress on multiple dimensions.
Institutions like CSIR have a major role to play in moving the country forward and transform its
socio-economic landscape.

Dear Sisters and Brothers,

We have nearly 800 universities and several important scientific institutions spread across the
country.

As part of encouraging innovation and improving the quality of life of people, the Government of
India has launched several initiatives. ‘Make in India’ envisages to make India a manufacturing
hub for the world and generate millions of jobs. ‘Swachh Bharat Abhiyan’ intends to create a
clean India of Mahatma Gandhi’s dreams and can substantially improve our health levels.
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Schemes like Jan Dhan Yojana, Digital India and Aadhar are aimed to make people partners in
the economic development of the country.

All these programmes rely on science and technology. The programmes can be enriched and
the outcomes can be more sustainable if they are constantly supported by Research and
Development(R&D) efforts.

The spirit of enquiry and the scientific temper, the spirit of asking relevant questions and seeking
practical answers must become an integral part of our school and college education systems.

India is a young nation today with about 65 per cent of the population below the age of 35 years.
We need to fully tap the potential of this huge human capital. We have to equip the young
people with scientific and technological knowledge and skills. The quality of teaching and
research in our Universities and scientific institutions must be considerably improved.

Government of India is promoting entrepreneurial spirit among its citizens through Start Up India
initiative. This scheme provides great opportunity for technology graduates to start new
companies. CSIR should take measures to ensure that Ph.D. scholars are properly trained and
guided to make use of these opportunities and turn into entrepreneurs. I am glad that many
laboratories of this organization are already hosting incubation centres and are promoting this
activity.

Sisters and brothers,

Though we are progressing on various fronts, incremental improvements are not enough.

We need to nurture our existing talent and foster creative disruption and path breaking
innovations.

Scientists and scientific organizations have to set ambitious goals and strategically position
themselves to become leading institutions in the world.  The government must facilitate this
quest for excellence by providing funds, freedom and flexibility.

Science, in my view, has the greatest impact on people’s lives and institutions like IICT should
focus on research on those areas that will impact large populations. For instance, I would like to
mention agriculture and environment in which you have already made significant contribution.

India is basically an agriculture economy and it cannot progress unless the farmers’ lives are
improved. Scientific institutions need to supplement the efforts of the government and I am glad
to note that CSIR has launched mission mode projects to improve income of farmers by
cultivation of phyto-pharmaceuticals and aromatic plants. I am informed that CSIR is also
planning another mission to make available new and improved crop protection chemicals. This
kind of focused approach to solve sector wise problems is commendable.

Global warming is affecting our lives with unusual patterns of temperature and rainfall. Pollution
is adversely impacting millions of lives directly.  Chemical technology institutes like IICT have to
take initiative in developing processes that greatly reduce pollution and mitigate global warming.

I understand CSIR has already started two mission projects in this area and developing new
catalysts and sustainable processes for chemical and pharmaceutical industries. I am also
happy to note that CSIR is working on cleaner and eco- friendly fire crackers to reduce air
pollution.
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I am aware that the core strength of CSIR-IICT lies in organic chemistry and it has continued to
excel in this field for over seven decades.

The research efforts during these years have resulted in the development of several innovative
processes for a variety of products necessary for human welfare such as drugs, agrochemicals,
food, organic intermediates, adhesives etc.

I am pleased that today CSIR-IICT is widely acknowledged as a valued technology partner and
a competent solution provider to the industry in Pharma & generics, agrochemicals & green
pesticides, food & nutrition, energy & environment, polymers & functional materials, industrial
catalysts & fine chemical sectors.

I find it very apt, therefore, that the Institute is organizing an International Conference titled
"Sustainable Chemistry for Health, Environment and Materials" (SuCHEM-2018) during 6th to
8th August to commemorate the beginning of Platinum Jubilee year.

I have visited CSIR-IICT on quite a few occasions in the past and I still cherish the interactions
that I had with the scientific fraternity.  I strongly believe that the Institute will emerge as one of
the best globally acknowledged research institute in its field.

I congratulate Dr. S Chandrasekhar, the Director, Staff and Students of CSIR-IICT, on the
occasion of the foundation day as well as a day when the Institute is entering its Platinum
Jubilee Year.  The curtain raising function on this occasion should be the beginning of a new
glorious chapter in the annals of this illustrious institution.

As the ancient Indian sages have said in Ishavasya Upanishad, “Let us unravel truths hidden in
a golden bowl for the greater good of humanity and for illuminating our paths with
righteousness.” Let the scientific truths you discover make our country and our world a better
place to live in.

JAI HIND!"

***

AKT/BK/RK
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INDIGENOUS MANUFACTURING OF DEFENCE
EQUIPMENTS
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

Ministry of Defence

Indigenous Manufacturing of Defence Equipments

Posted On: 06 AUG 2018 4:00PM by PIB Delhi

(1) Capital procurement of defence equipment is undertaken from various domestic as well as
foreign vendors as per extant Defence Procurement Procedure (DPP), based on threat
perception, operational challenges and technological changes and to keep the Army in a state of
readiness to meet the entire spectrum of security challenges.

Based on the data provided by CGDA, the Capital expenditure on purchase of defence
items by the three services in the last three years, from Indian vendors and Foreign
vendors are as given below :-

1.

Capital Procurement

(Rs in Crore)

Year
Procurement
from Indian
vendors

Percentage
(%)

Procurement
from Foreign
vendors

Percentage
(%)

Total
Procurement

2015-16 39149 62.80 23192 37.20 62341

2016-17 41872 60.55 27278 39.45 69150

2017-18 43697 60.08 29035 39.92 72732

 

DPP focuses on institutionalising, streamlining, and simplifying defence procurement procedure
to give a boost to ‘Make in India’ initiative of the Government of India, by promoting indigenous
design, development and manufacturing of defence equipment, platforms, systems and sub-
systems. The key objectives of the ‘Make in India’ initiative of the Government are being realised
through several policy measures which include: -

A separate procedure for ‘Make-II’ sub-category has been notified wherein a number of
industry friendly provisions such as relaxation of eligibility criterion, minimal documentation,
provision for considering ‘suo-moto’ proposals suggested by industry/individual etc., have
been introduced.

●

The Standard Operating Procedure (SOP) for consideration of ‘suo-moto’ proposals under
‘Make-II’ sub/category of Capital Acquisition has been promulgated.

●

A Defence Investor Cell has been created in the Ministry to provide all necessary
information including addressing queries related to investment opportunities, procedures
and regulatory requirements for investment in the sector.

●
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The process for export clearance has been streamlined and made transparent & online.●

The strengthening of defence-industrial base of the country is a continuous process and is
undertaken by the Government periodically based on the requirements, viability, availability
of resources etc. Recently, it has been decided to establish two defence industrial corridors
to serve as an engine of economic development and growth of defence industrial base in
the country. While one corridor spans Chennai, Hosur, Coimbatore, Salem and
Tiruchirappalli in Tamil Nadu, the other extends across Aligarh, Agra, Jhansi, Kanpur,
Chitrakoot and Lucknow in Uttar Pradesh (UP).

●

An innovation ecosystem for Defence titled Innovations for Defence Excellence (iDEX) has
been launched on 12th April 2018 by the Hon'ble PM during Def-expo 2018. iDEX is aimed
at creation of an ecosystem to foster innovation and technology development in Defence
and Aerospace by engaging Industries including MSMEs, Start-ups, Individual Innovators,
R&D institutes and Academia and provide them grants / funding and other support to
carryout R&D which has potential for future adoption for Indian defence and aerospace
needs.

●

Offset guidelines have been made flexible by allowing change of Indian Offset Partners
(IOPs) and offset components, even in signed contracts. Foreign Original Equipment
Manufacturers (OEMs) are now not required to indicate the details of IOPs and products at
the time of signing of contracts. ‘Services’ as an avenue of offset have been re-instated.

●

To promote the participation of private sector, Outsourcing and Vendor Development
Guidelines for DPSUs and OFB have been issued. The guidelines mandate each DPSU
and OFB to have a short-term and long-term outsourcing and vendor development plan to
gradually increase the outsourcing from private sector.

●

Defence Procurement Procedure (DPP) was revised in 2016. Specific provisions have been
introduced for stimulating growth of the domestic defence industry.

●

A new category of procurement ‘Buy {Indian-IDDM (Indigenously Designed, Developed and
Manufactured)}’ has been introduced in DPP-2016 to promote indigenous design and
development of defence equipment. This Category has been accorded top most priority for
procurement of capital equipment. Besides this, preference is being given to ‘Buy (Indian)’
and ‘Buy and Make (Indian)’ categories of capital acquisition over ‘Buy (Global)’ & ‘Buy &
Make (Global)’ categories.

●

Government has notified the ‘Strategic Partnership (SP)’ Model which envisages
establishment of long-term strategic partnerships with Indian entities through a transparent
and competitive process, wherein they would tie up with global Original Equipment
Manufacturers (OEMs) to seek technology transfers to set up domestic manufacturing
infrastructure and supply chains.

●

The ‘Make’ Procedure has been simplified with provisions for funding of 90% of
development cost by the Government to Indian industry and reserving projects not
exceeding development cost of Rs. 10 Crore (Government funded) and Rs. 3 Crore
(Industry funded) for MSMEs.

●

Foreign Direct Investment (FDI) Policy has been revised and under the revised policy, FDI is
allowed under automatic route upto 49% and beyond 49% through Government route
wherever it is likely to result in access to modern technology or for other reasons to be
recorded.

●

The Defence Products List for the purpose of issuing Industrial Licenses (ILs) under IDR Act
has been revised and most of the components, parts, sub-systems, testing equipment and
production equipment have been removed from the list, so as to reduce the entry barriers
for the industry, particularly small & medium segment. The initial validity of the Industrial

●
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License granted under the IDR Act has been increased from 03 years to 15 years with a
provision to further extend it by 03 years on a case-to-case basis.
Government has set up the Technology Development Fund (TDF) to encourage
participation of public/ private industries especially MSMEs, through provision of grants, so
as to create an eco-system for enhancing cutting-edge technology capability for defence
applications.

●

 

This information was given by Raksha Rajya Mantri Dr. Subhash Bhamre in a written reply to
Shri Akhilesh Prasad Singh in Rajya Sabha today.

NAo/Nampi/Rajib/HS
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Source : www.pib.nic.in Date : 2018-08-07

NEW DEFENCE PRODUCTION POLICY
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

Ministry of Defence

New Defence Production Policy

Posted On: 06 AUG 2018 3:55PM by PIB Delhi

In the Budget Speech 2018, Government has announced that it will bring out an
industry friendly Defence Production Policy 2018 to promote domestic production by
public sector, private sector and micro, small and medium enterprises (MSMEs).
Consequent to this, a draft Defence Production Policy 2018 has been prepared which
provides a focused, structured and significant thrust to development of defence
design and production capabilities in the country. The draft policy has been shared
with all concerned stakeholders for their views before notification.

The salient features of the Draft Policy which is already placed in public domain for
consultation with stakeholders is as follows:

Creation of a dynamic, robust and competitive defence and aerospace industry as
an important part of the ‘Make in India’ initiative.

●

Creation of a tiered defence industrial ecosystem in the country.●

Reducing current dependence on imports and strive to achieve self-reliance in
development and manufacture of weapon systems / platforms.

●

 

The Policy mandates for Transfer of Technology or enhanced Foreign Direct
Investment (FDI) for domestic production in the event of non-availability of
manufacturing capabilities in the country.

 

The policy envisages that Ordnance Factory Board (OFB) should focus on system
integration, design and development, and actively engage domestic vendors in the
private sector for other assembly work.

 

This information was given by Raksha Rajya Mantri Dr. Subhash Bhamre in a written
reply to Shri Vivek K. Tankha in Rajya Sabha today.

NAo/Nampi/Rajib/HS
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Source : www.thehindu.com Date : 2018-08-08

NASA’S CURIOSITY ROVER COMPLETES SIX YEARS
ON MARS
Relevant for: Science & Technology | Topic: Space Technology & related matters

NASA's Curiosity Mars rover   | Photo Credit: REUTERS

NASA’s Curiosity rover — a mission that has spotted evidence of liquid water as well as
potential signs life and habitability on Mars — has completed six years on the red planet.

I touched down on #Mars six years ago. Celebrating my 6th landing anniversary with the
traditional gift of iron… oxide. (It puts the red in Red Planet.) https://t.co/AgssRU46yh
pic.twitter.com/IAMa5H4TUG

The Mars Science Laboratory mission’s Curiosity rover landed on the red planet’s Gale Crater
on August 6 2012, using a series of complicated landing manoeuvres never before attempted.
Curiosity’s mission is to determine whether the red planet ever was, or is, habitable to microbial
life.

The rover, which is about the size of a car, is equipped with 17 cameras and a robotic arm
containing a suite of specialised laboratory-like tools and instruments.

The specialised landing sequence, which employed a giant parachute, a jet-controlled descent
vehicle and a bungee-like apparatus called a “sky crane,” was devised because tested landing
techniques used during previous rover missions could not safely accommodate the much larger
and heavier rover.

The Curiosity rover is currently experiencing a global storm that has been raging in Mars for
weeks. In 2013, the Curiosity rover found that ancient Mars had the right chemistry to support
living microbes.

The rover discovered evidence of sulphur, nitrogen, oxygen, phosphorus and carbon — key
ingredients necessary for life — in the powder sample drilled from the “Sheepbed” mudstone in
Yellowknife Bay. The sample collected by the rover also revealed clay minerals and not too
much salt, which suggests fresh, possibly drinkable water once flowed there.

Shortly after, smooth and rounded rocks were found by Curiosity, indicating that a steady knee-
deep stream of water once flowed on the red planet. In 2014, the rover detected a background
level of atmospheric methane and observed a ten-fold increase in methane over a two-month
period. The finding generated a lot of interest as methane can be produced by living organisms
or by chemical reactions between rock and water, for example.

In 2015, organic molecules — the building blocks of life — were discovered on Mars after a long
search by the Sample Analysis at Mars instrument in a powdered rock sample from the
“Sheepbed” mudstone in “Yellowknife Bay.” The finding shows that raw ingredients existed for
life to get started there at one time.

Sign up to receive our newsletter in your inbox every day!

Please enter a valid email address.
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Source : www.thehindu.com Date : 2018-08-09

DECODING THE DNA BILL
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Representational image.  

The DNA Technology (Use and Application) Regulation Bill, 2018 has been introduced in India’s
Parliament this week, with a view to creating a national DNA database for use by the police in
solving crimes and identifying missing persons.

Although DNA can be an important tool here, in solving crimes, it is important that there are
safeguards to protect human rights and prevent miscarriages of justice. Further, creating large
databases is often not a cost-effective way to solve more crimes, and limited resources must be
targeted effectively.

The Forensic Genetics Policy Initiative published its report, “Establishing Best Practice for
Forensic DNA Databases”, last year after extensive consultation and a review of policies
worldwide. A comparison with the DNA Bill reveals a number of important issues.

First, using DNA effectively during criminal investigations requires proper crime scene
examination, trained and reliable policing, a trusted chain of custody of samples, reliable
analysis, and proper use of expert evidence in court. Without these prerequisites, a DNA
database will exacerbate rather than solve problems in the criminal justice system: for example,
by leading to miscarriages of justice through (false matches or misinterpretation or planting of
evidence, and diverting resources) from more important priorities.

The Home Ministry circulated a set of guidelines to States in July on how to search crime scenes
and collect, store and transport DNA samples in criminal cases. However, it is not yet clear
whether these guidelines will be effective. Because many errors occur before samples get to the
laboratory, the requirement for laboratory accreditation in the Bill should include quality
assurance for crime scene examination. Consideration should be given to an independent
forensic science regulator to ensure oversight of both laboratory quality assurance and crime
scene examination. There is also a need for elimination databases for police, crime scene
examiners and laboratory workers, whose DNA may contaminate the evidence they touch.

The Bill’s proposed DNA Regulatory Board is still too powerful and insufficiently transparent or
accountable. Conflicts-of-interest should be published for each board member when appointed
and updated on an ongoing basis and board proceedings should also be published. The Board’s
need to review the ethics of its own behaviour may conflict with its other roles: an independent
ethics board should be set up. to advise it, and the ethics board’s opinions should be published.
Provisions which give the government or the Bboard the power to amend aspects of the
safeguards in the Bill, and to avoid accountability in court, should be deleted.

The Board’s responsibilities for privacy protections need an independent regulator: the easiest
way to achieve this would be prior adoption of a privacy or data protection bill (which includes a
role for a data protection officer). This would allow individuals some recourse if their rights were
not protected. This is particularly important, especially following the Supreme Court’s Right to
Privacy judgment.

A number of other privacy protections are also missing from the Bill. These include the need to
restrict DNA profiling so that it uses only non-coding DNA, a commonly used international
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standard for one, which prevents the use of parts of the DNA which code for personal
characteristics, including medical conditions. Rightly, the Bill includes provisions for the
destruction of DNA samples and removal of innocent people’s DNA profiles from the database.
However, these provisions are currently inadequate because it is unclear how they will operate
in practice: currently, the removal of innocent people’s records is not automatic, and some
samples will be retained by the police. Any international sharing of DNA profiles should also be
covered by a privacy or data protection law, and meet international human rights standards.

Further, it is a best practice to separate the databases for missing persons and for criminals set
up by the Bill, so that people who volunteer their DNA to help find their missing relatives are not
treated as suspects for criminal offences. Provisions allowing the use of these databases for civil
cases, for example to test paternity, should be deleted from the Bill. To maintain trust in the
system, people should not be concerned that non-paternity might be revealed if they offer to
assist a criminal investigation, or are accused (perhaps falsely) of a crime. This does not prevent
DNA being used for such purposes, but this should be done case by case and not included in
the system for a criminal database. More detail is also needed to specify that volunteers must be
fully informed about future storage and uses of their genetic information before they give
consent.

The Bill allows two categories of persons to have their DNA collected without consent and their
DNA profiles added to the database. These are persons suspected of any offence, where an
order is made by a magistrate, and persons suspected of more serious offences, where an order
from a magistrate is not required. Who should be included in the database, and whether a court
should always have a say, is an important matter for national debate. However, there is no
attempt to assess the cost effectiveness of these provisions or to estimate the database’s likely
size.

The financial memorandum to the Bill estimates that there will be a one-off cost of 20 crore to
set up the database, with annual costs of 5 crore to maintain it. This is completely unrealistic: for
comparison, the U.K. National DNA database cost £3.7 million to run in 2015-16. International
evidence shows that the success of a DNA database is driven primarily by the number of crime
scene DNA profiles loaded on to it, not by the number of DNA profiles from individuals, so
proper crime scene analysis should be the top priority.

In short, important safeguards and a cost-benefit analysis are still lacking for this Bill. The Bill
needs further improvement, and full parliamentary scrutinyshould be utilised to achieve that end.

Helen Wallace is Director, GeneWatch UK
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Source : www.thehindu.com Date : 2018-08-09

FORTY-FIVE NEW EXOPLANETS DISCOVERED
Relevant for: Science & Technology | Topic: Space Technology & related matters

This undated artist's concept provided by NASA shows the Kepler spacecraft. Data pooled from
NASA’s Kepler and the ESA’s Gaia space telescopes have confirmed existence of these 44
exoplanets and described various details about them. File   | Photo Credit: AP

Scientists have discovered a trove of forty-four planets in solar systems beyond our own in one
go, dwarfing the usual number of confirmations from extrasolar surveys.

The findings will improve existing models of solar systems, and may help researchers
investigate exoplanet atmospheres.

Novel techniques developed to validate the find could accelerate the confirmation of more
extrasolar planet candidates.

Astronomers pooled data from NASA’s Kepler and the ESA’s Gaia space telescopes. They
confirmed existence of these 44 exoplanets and described various details about them.

A portion of the findings yield some surprising characteristcs.

“For example, four of the planets orbit their host stars in less than 24 hours,” said John
Livingston, a graduate student at the University of Tokyo in Japan.

“In other words, a year on each of those planets is shorter than a day here on Earth,” said
Livingston, lead author of the study.

These contribute to a small but growing list of “ultrashort-period” planets, suggesting that they
could be more common than previously believed.

What are exoplanets?

“Sixteen were in the same size class as Earth, one in particular turning out to be extremely small
- about the size of Venus - which was a nice affirmation, as it’s close to the limit of what is
possible to detect,” said Livingston.

Scientists hope to understand what kinds of planets might be out there, but can only draw valid
conclusions if there are enough planets for robust statistical analysis.

The addition of a large number of new planets, therefore, leads directly to a better theoretical
understanding of solar system formation, researchers said.

The planets also provide good targets for detailed individual studies to yield measurements of
planetary composition, interior structure and atmospheres - in particular, the 18 planets in
several multi-planet systems.

“The investigation of other solar systems can help us understand how planets and even our own
solar system formed. The study of other worlds has much to teach us about our own,” said
Livingston.
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Source : www.pib.nic.in Date : 2018-08-10

MORE THAN 200 FOREIGN CUSTOMER SATELLITES
LAUNCHED IN THE LAST FOUR YEARS: MOS DR
JITENDRA SINGH
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

More than 200 foreign customer satellites launched in the
last four years: MoS Dr Jitendra Singh

Posted On: 09 AUG 2018 4:23PM by PIB Delhi

The Indian Space Research Organisation (ISRO) has been launching national satellites meant
for meeting the earth observation, communication and navigational requirements of the country
to cater to various societal needs. The spare capacity available in these missions are being
utilized for launching satellites of other countries on commercial basis through Antrix corporation
limited, the commercial arm of ISRO. Over the years there has been increase in the number of
international satellites that have been launched as co-passengers to the national missions.  In
the last four years more than 200 foreign customer satellites have been launched. Considering
the future launch demand for increased number of nano and small satellites, there are plans to
increase the number of PSLV launches and also develop dedicated small launcher to cater to
this high market demand.

As on date, 237 foreign satellites belonging to international customers from 29 countries have
been successfully launched using PSLV.

Starting from 1993 till date, PSLV has completed 43 launches, of which 2 launches failed.
Overall success rate of PSLV has been 95%.

In September 2018, ISRO would launch a PSLV rocket solely for foreign satellites.

This information was provided by the Union Minister of State (Independent Charge)
Development of North-Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances &
Pensions, Atomic Energy and Space, Dr Jitendra Singh in reply to a question in Rajya Sabha
today.

****
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Source : www.thehindu.com Date : 2018-08-10

INDIAN TELESCOPE SPOTS DISTANT RADIO GALAXY
Relevant for: Science & Technology | Topic: Space Technology & related matters

A dish of the Giant Metrewave Radio Telescope in Pune.  

Astronomers have used an Indian telescope to discover the most distant radio galaxy ever
known, located at a distance of 12 billion light-years.

The galaxy, from a time when the universe was only 7% of its current age was found using the
Giant Metrewave Radio Telescope (GMRT) in Pune.

GMRT is an array of thirty fully steerable parabolic radio telescopes of 45-metre diameter. It is
operated by the National Centre for Radio Astrophysics.

The distance to this galaxy was determined using the Gemini North telescope in Hawaii and the
Large Binocular Telescope in Arizona.

The galaxy is perceived as it looked when the universe was only a billion years old, according to
the study appearing in the journal Monthly Notices of the Royal Astronomical Society.

This also means that the light from this galaxy is almost 12 billion years old.

“It is very surprising how these galaxies have built up their mass in such a short period of time,”
said Aayush Saxena from Leiden Observatory in the Netherlands.

“Bright radio galaxies harbour supermassive black holes. It is amazing to find such objects as
early in the history of the universe; the time for these supermassive black holes to form and
grow must have been very short,” said Huub Rottgering, also from Leiden Observatory.

Black hole at the centre

Radio galaxies are very rare objects in the universe. They are colossal galaxies with a
supermassive black hole in their centre that actively accretes gas and dust from its
surroundings.

This activity initiates the launch of high-energy jet streams, which are capable of accelerating
charged particles around the supermassive black hole to almost the speed of light.

The discovery of such galaxies at extremely large distances is important for our understanding
of the formation and evolution of galaxies, researchers said.
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Source : www.thehindu.com Date : 2018-08-11

NASA POISED TO BLAST OFF FIRST SPACECRAFT TO
EXPLORE SUN
Relevant for: Science & Technology | Topic: Space Technology & related matters

This handout photo released by NASA shows the United Launch Alliance Delta IV Heavy rocket
with the Parker Solar Probe onboard shortly after the Mobile Service Tower was rolled back on
August 10, 2018, Launch Complex 37 at Cape Canaveral Air Force Station in Florida.   | Photo
Credit: AFP

The launch of the first-ever spacecraft to the Sun, Parker Solar Probe, has been postponed to
Sunday morning. NASA wrote on its Twitter page that the launch was postponed from 3:33 am
ET to 4:38 am ET. It later updated that the launch was "scrubbed" and a second attempt will be
made on Sunday morning.

This morning’s launch of @NASASun’s #ParkerSolarProbe was scrubbed. Launch teams will
attempt to launch on Sunday morning. Get real-time updates: https://t.co/9uczz8fdI8
pic.twitter.com/6GyCioopfa

NASA’s car-sized, $1.5 billion Parker Solar Probe is scheduled to launch on a Delta IV Heavy
rocket from Cape Canaveral, Florida, during a 65-minute launch window that opened at 3.33 am
EDT (1.33 pm IST).

By coming closer to the Sun than any spacecraft in history, the unmanned probe’s main goal is
to unveil the secrets of the corona, the unusual atmosphere around the Sun. “We are going to
be in an area that is so exciting, where solar wind — we believe — will be accelerating,” said
NASA planetary science division director Jim Green.

LIVE NOW: Join us as we launch our first-ever mission to study the Sun up close! Our Parker
#SolarProbe will swoop within 4 million miles of the Sun's surface, facing heat & radiation like no
spacecraft before. Watch the countdown to the 3:53am ET liftoff: https://t.co/MNkanu1yVV

“Where we see huge magnetic fields that are passing by us, as coronal mass ejections make
their way out into the solar system.”

Not only is the corona about 300 times hotter than the Sun’s surface, but it also hurls powerful
plasma and energetic particles that can unleash geomagnetic space storms, wreaking havoc on
Earth by disrupting the power grid.

But these solar outbursts are poorly understood.

“The Parker Solar Probe will help us do a much better job of predicting when a disturbance in
the solar wind could hit Earth,” said Justin Kasper, a project scientist and professor at the
University of Michigan.

Knowing more about the solar wind and space storms will also help protect future deep space
explorers as they journey toward the Moon or Mars.

The probe is protected by an ultra-powerful heat shield that is just 4.5 inches (11.43 centimeters)
thick.
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The shield should enable the spacecraft to survive its close shave with the fiery star, coming
within 3.83 million miles (6.16 million kilometers) of the Sun’s surface.

The heat shield is built to withstand radiation equivalent to up to about 500 times the Sun’s
radiation on Earth.

Even in a region where temperatures can reach more than a million degrees Fahrenheit, the
sunlight is expected to heat the shield to just around 2,500 degrees Fahrenheit (1,371 degrees
Celsius).

Scorching, yes? But if all works as planned, the inside of the spacecraft should stay at just 85
degrees Fahrenheit.

The goal for the Parker Solar Probe is to make 24 passes through the corona during its seven-
year mission.

“The sun is full of mysteries,” said Nicky Fox, project scientist at the Johns Hopkins University
Applied Physics Lab.

“We are ready. We have the perfect payload. We know the questions we want to answer.”

The tools on board will measure the expanding corona and continually flowing atmosphere
known as the solar wind, which solar physicist Eugene Parker first described in 1958.

Parker, now 91, recalled that at first some people did not believe in his theory.

But then, the launch of NASA’s Mariner 2 spacecraft in 1962 — becoming the first robotic
spacecraft to make a successful planetary encounter — proved them wrong.

“It was just a matter of sitting out the deniers for four years until the Venus Mariner 2 spacecraft
showed that, by golly, there was a solar wind,” Mr. Parker said earlier this week.

Mr. Parker said he was “impressed” by the Parker Solar Probe, calling it “a very complex
machine.”

Scientists have wanted to build a spacecraft like this for more than 60 years, but only in recent
years did the heat shield technology advance enough to be capable of protecting sensitive
instruments, according to Fox.

Tools on board will measure high-energy particles associated with flares and coronal mass
ejections, as well as the changing magnetic field around the Sun.

“We will also be listening for plasma waves that we know flow around when particles move,” Fox
added.

“And last but not least, we have a white light imager that is taking images of the atmosphere
right in front of the Sun.”

When it nears the Sun, the probe will travel rapidly enough to go from New York to Tokyo in one
minute — some 430,000 miles per hour, making it the fastest human-made object.

Sign up to receive our newsletter in your inbox every day!
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NASA COUNTS DOWN TO LAUNCH OF FIRST
SPACECRAFT TO ‘TOUCH SUN’
Relevant for: Science & Technology | Topic: Space Technology & related matters

This image made available by NASA shows an artist's rendering of the Parker Solar Probe
approaching the Sun.   | Photo Credit: AP

NASA counted down on Friday to the launch of a $ 1.5 billion spacecraft that aims to plunge into
the Sun’s sizzling atmosphere and become humanity’s first mission to explore a star.

The car-sized Parker Solar Probe is scheduled to blast off on a Delta IV Heavy rocket from Cape
Canaveral, Florida early on Saturday.

The 65-minute launch window opens at 3:33 am (local time), and the weather forecast is 70
percent favorable for takeoff, NASA said.

The probe’s main goal is to unveil the secrets of the corona, the unusual atmosphere around
Sun.

Not only is the corona about 300 times hotter than the Sun’s surface, it also hurls powerful
plasma and energetic particles that can unleash geomagnetic space storms and disrupt Earth’s
power grid.

“The Parker Solar Probe will help us do a much better job of predicting when a disturbance in
the solar wind could hit Earth,” said Justin Kasper, one of the project scientists and a professor
at the University of Michigan.

The probe is protected by an ultra-powerful heat shield that is just 4.5 inches thick (11.43
centimeters).

The shield should enable the spacecraft to survive its close shave with the center of our solar
system, coming within 3.83 million miles (6.16 million km) of the Sun’s surface.

The heat shield is built to withstand radiation equivalent up to about 500 times the Sun’s
radiation here on Earth.

Even in a region where temperatures can reach more than a million degrees Fahrenheit, the
sunlight is expected to heat the shield to just around 2,500 degrees Fahrenheit (1,371 degrees
Celsius).

Scorching, yes? But if all works as planned, the inside of the spacecraft should stay a cooler 85
F (29 C).

The goal for the Parker Solar Probe is to make 24 passes through the corona during its seven-
year mission.

“The sun is full of mysteries,” said Nicky Fox, project scientist at the Johns Hopkins University
Applied Physics Lab.
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“We are ready. We have the perfect payload. We know the questions we want to answer.”

The tools on board will measure the expanding corona and continually flowing atmosphere
known as the solar wind, which solar physicist Eugene Parker first described back in 1958.

Parker, now 91, recalled that at first, some people did not believe in his theory.

But then, the launch of NASA’s Mariner 2 spacecraft in 1962 - becoming the first robotic
spacecraft to make a successful planetary encounter - proved them wrong.

“It was just a matter of sitting out the deniers for four years until the Venus Mariner 2 spacecraft
showed that, by golly, there was a solar wind,” Parker said earlier this week.

He added that he is “impressed” by the Parker Solar Probe, calling it “a very complex machine.”
Scientists have wanted to build a spacecraft like this for more than 60 years, but only in recent
years did the heat shield technology advance enough to be capable of protecting sensitive
instruments, according to Fox.

Tools on board will measure high energy particles associated with flares and coronal mass
ejections, as well as the changing magnetic field around the Sun.

“We will also be listening for plasma waves that we know flow around when particles move,” Fox
added.

“And last but not least, we have a white light imager that is taking images of the atmosphere
right in front of the Sun.” When it nears the Sun, the probe will travel rapidly enough to go from
New York to Tokyo in one minute - some 700,000 km per hour, making it the fastest human-
made object.
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Source : www.thehindu.com Date : 2018-08-12

COUNTING ON A NEW TEST
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

A newly discovered biomarker in human urine may help clinicians predict the success of
treatment for patients of Severe Alcoholic Hepatitis (SAH). This will help avert risks involved in
giving the standard steroid treatment to patients who are not likely to benefit from it.

SAH, which is caused due to chronic alcohol abuse, progresses fast and results in death in 60%
of cases. Unlike Hepatitis B and C, which are treatable with drugs, therapeutic options for SAH
patients are limited. Corticosteroid therapy is available but not all patients respond to it. Those
who do not respond to steroid therapy have a high risk of infections and may die within three
months. That’s why patients need to be classified clinically to predict their likely response to
steroid treatment.

The study

In the new study at the New Delhi-based Institute of Liver and Biliary Sciences (ILBS), scientists
collected baseline data about urine metabolome (the range of the metabolic products) in 140
patients with SAH using ultra-high-performance liquid chromatography and high-resolution mass
spectrometry.

They were put on steroid treatment and categorised as responders and non-responders based
on a parameter called the Lille score after one week of treatment. Further analysis identified
certain urine metabolites that were significantly higher in non-responders.

A total of 212 features were annotated and identified using various metabolomics and
biochemical databases for metabolite identification. The analysis helped zero in on nine urinary
metabolites prominent in non-responders. These significantly correlated with severity indices
(like MELD or Model of End stage Liver Diseases) and mortality.

Based on all this data and analysis, researchers have concluded that one particular urinary
metabolite — acetyl-L-carnitine — can be used as a biomarker to predict non-response. “Acetyl-
L-carnitine at a level of less than 2,500 nanogram per millilitre could reliably segregate survivors
from non-survivors,” said Jaswinder Singh Maras, who conducted the study.

“We also assessed if changes in urine metabolome in patients with SAH were linked to
alterations in liver gene expression. This highlighted that the change observed in the urine
metabolome corresponds to liver anomaly,” he added.

Window of opportunity

“Acetyl-L-carnitine is a noninvasive marker and its quantitation in the urine of SAH patients could
help clinicians categorise (baseline) patients who have high predisposition to non-response and
non-survival. This could provide a window of opportunity to clinicians to treat these patients
differently as compared to those who may respond to treatment,” said Dr. Shiv Kumar Sarin,
director of the ILBS.

Scientists at the ILBS now plan to customise a dipstick test which will be cost effective for
prediction of non-response to corticosteroid therapy and survival chances of patients.
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“This study is the first demonstration of the utility of urine to determine treatment responsiveness
in SAH. These findings could form the basis for the development of a cost-effective dipstick
screening test for restricting steroid use to patients with a good likelihood of responding. Such a
urine test for SAH could provide a practical point-of-care assessment that may delineate
metabolic changes, predict mortality, and potentially personalise treatment strategies,” according
to Dr. Shilpa Chokshi, Institute of Hepatology, Foundation for Liver Research, U.K.

However, she said, the findings needed to be confirmed and replicated with patients from
different centres worldwide. In addition to Dr. Sarin and Dr. Maras, the research team included
Dr. Sukanta Das, Dr. Shvetank Sharma, Dr. Saggere M. Shasthry (ILBS, New Delhi), Dr. Benoit
Colsch, Christophe Junot, (Department of Pharmacology and Immunoanalysis, CEA-Saclay,
University of Paris) and Richard Moreau (Center for Research on Inflammation, Paris). The
results of the study have been published in the journal Hepatology Communications. — India
Science Wire
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Source : www.thehindu.com Date : 2018-08-13

ISRO TO CELEBRATE SARABHAI CENTENARY,
LAUNCH TV CHANNEL
Relevant for: Science & Technology | Topic: Space Technology & related matters

The Indian Space Research Organisation will have a year-long Vikram Sarabhai centenary
celebration starting in August 2019 to honour visionary scientist and its legendary founding
father.

In a few months' time, it plans to roll out a dedicated ISRO TV channel showcasing space
applications, developments and science issues and targeted at youngsters and people in remote
areas in their language.

Sarabhai, the architect of the Indian space programme, the first ISRO chief and renowned
cosmic ray scientist, was born on August 12, 1919.

Its tributes to Sarabhai start with naming the first Indian Moon landing spacecraft of the
Chandrayaan-2 mission `Vikram'. The mission is planned for January 2019. “A chair each at
Sarabhai's alma maters Cambridge University and Gujarat University, and MIT would be set up
apart from giving awards, scholarships and fellowships in the country and abroad,” ISRO
Chairman K. Sivan told at the news conference on Sunday which marked the 99th birthday of
the legend. The events are being taken up with an initial outlay of 50 crore.

"We have planned a year-long centenary of the visionary architect of the space programme and
our first Chairman, Dr Sarabhai, during 2019-20. A series of activities will be organised
nationally and internationally to commemorate a great international scientist," Dr. Sivan said.

Earlier, former Chairman K. Kasturirangan unveiled a new bust of Sarabhai at the remodelled
atrium of ISRO headquarters, Antariksh Bhavan, amidst a gathering of heads and staff of ISRO
centres. Dr. Sivan said 100 lectures by science luminaries would be held across the country and
in association with global space networking body, the International Astronautical Federation.
Space clubs, knowledge centres, talk shows and awards are among the plans.

As it strengthens its public outreach, ISRO will shortly start allowing public to watch satellite
launches from the Sriharikota launch centre. "We are opening our space port to visitors just as
NASA does. We are preparing separate systems for visitor entries. Selected students of classes
8 to 10 will be the trained at ISRO for a month and taken to various laboratories and centres
across the country. Making of student satellites would be encouraged. We want to instil scientific
temper and interest in space developments in youngsters," Dr. Sivan said.

Six Startup incubation centres were being set up across the country to tap the best brains.
Technology cells would be started for industry and academia to improve the existing linkages.
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Source : www.thehindu.com Date : 2018-08-13

WORLD’S FIRST MISSION TO TOUCH THE SUN LIFTS
OFF: NASA
Relevant for: Science & Technology | Topic: Space Technology & related matters

This handout photo released by NASA shows the United Launch Alliance Delta IV Heavy rocket
with the Parker Solar Probe onboard shortly after the Mobile Service Tower was rolled back on
August 10, 2018, Launch Complex 37 at Cape Canaveral Air Force Station in Florida.   | Photo
Credit: AFP

NASA’s Parker Solar Probe, mankind’s first mission to ‘touch’ the Sun, has been launched today
on a seven-year long journey to unlock the mysteries of our star’s fiery outer atmosphere and its
effects on space weather.

Liftoff took place from Space Launch Complex 37 at Cape Canaveral Air Force Station in the US
early today.

3-2-1… and we have liftoff of Parker #SolarProbe atop @ULAlaunch’s #DeltaIV Heavy rocket.
Tune in as we broadcast our mission to “touch” the Sun: https://t.co/T3F4bqeATB
pic.twitter.com/Ah4023Vfvn

The launch of the United Launch Alliance Delta IV Heavy rocket carrying the spacecraft was
scrubbed yesterday due to a violation of a launch limit, resulting in a hold.

The car-sized spacecraft will travel directly into the Sun’s atmosphere, about four million miles
from its surface - and more than seven times closer than any spacecraft has come before,
thanks to its innovative Thermal Protection System. The USD 1.5 billion mission will perform the
closest-ever observations of a star when it travels through the Sun’s outer atmosphere, called
the corona.

It will make 24 passes through the corona during its seven-year mission. The mission will rely on
measurements and imaging to revolutionise our understanding of the corona and how processes
there ultimately affect near-Earth space.

The Parker Solar Probe carries a lineup of instruments to study the Sun both remotely and in
situ, or directly. Together, the data from these instruments should help scientists answer three
foundational questions about our star.

Parker Solar Probe will explore the corona, a region of the Sun only seen from Earth when the
Moon blocks out the Sun’s bright face during total solar eclipses. The corona holds the answers
to many of scientists’ outstanding questions about the Sun’s activity and processes.
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Source : www.thehindu.com Date : 2018-08-14

THE MISUNDERSTOOD KNIGHT?
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Arsenic is an acknowledged villain because of the way it has contaminated groundwater
reserves. Its reputation as a poison has a long history and stretches back to fourth century
treatises on medicine. This has often led inventive physicians to use the metal’s poisonous
nature to treat infections.

Its elusive nature has also complicated an understanding of the relationship between arsenic
and cancer. Beyond certain thresholds in drinking water, arsenic is strongly linked to various
cancers; however, at other doses, it has been linked to unusually low rates of breast cancer.

Arsenic trioxide (ATO) is an oxide of arsenic that was approved by the U.S. Food and Drug
Administration in 1995, and when used in combination with another drug called all-trans retinoic
acid (ATRA), it was effective against a kind of leukaemia called acute promyelocytic leukaemia
(APL). However, it wasn’t fully clear what cellular target(s) these drugs act on, how they interact
with each other, or whether they might be effective against other types of cancer.

Last week, U.S. researchers reported in Nature Communications that they had unearthed a vital
clue: Arsenic in combination with an existing leukaemia drug worked to destroy Pin1, a unique
enzyme that the same group of researchers had discovered more than 20 years ago. When
given in clinically safe doses, the drugs effectively inhibited numerous cancer-driving pathways
and eliminated cancer stem cells in cell and animal models as well as patient-derived tumour
models of triple-negative breast cancer, which has the worst prognosis of all breast cancer
subtypes.

Pin1 is known as a master regulator of cancer signalling networks that activates more than 40
cancer-driving proteins and inactivates more than 20 tumour suppressing proteins. The enzyme
was found to be over-activated in most human cancers and is especially active in cancer stem
cells — a subpopulation of cancer cells believed to drive tumour initiation, progression, and
metastasis, but not effectively targeted by current therapies.

The researchers found that mice that lack expression of Pin1 were highly resistant to developing
cancer even when their cells over-expressed oncogenes (cancer causing genes) or lacked
expression of tumour suppressors. Notably, these animals displayed no obvious defects for over
half of lifespan, suggesting that targeting this master switch of an enzyme may be safe.

Although the anti-cancer effects of ATO are potently amplified by ATRA co-treatment, ATRA has
a very short time span of effectiveness. This insight could help hitch ATO to existing therapies
particularly triple-negative breast cancer.
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Source : www.thehindu.com Date : 2018-08-16

WITH HUMAN SPACE FLIGHT, INDIA TO PUSH
FRONTIERS
Relevant for: Science & Technology | Topic: Space Technology & related matters

Gaganyaan, the human space flight Programme green-flagged and set for 2022 by Prime
Minister Narendra Modi, is highly doable, Chairman of the Indian Space Research Organisation
K. Sivan said here soon after it was announced on Wednesday.

V.R. Lalithambika, a specialist in advanced launcher technologies, will helm the project as
Director of the Human Space Flight Project.

The mission is estimated at Rs. 9000 crore. Most of the critical technologies and hardware
required for the project are ready or have been demonstrated by its centres. ISRO would now
stitch them up into a complete project and present a comprehensive project report to get a
formal approval of the government, Dr. Sivan said. “We have tested the necessary critical
technologies required for the Human Space Flight Programme (HSP) and are confident of
achieving it as stated by the Prime Minister,” he said.

“We will now speed up the paper work and submit a project report for formal approval. We may
immediately need around Rs. 2,000 crore for enhancing infrastructure and technologies at two
or three centres and we will be asking for this amount,” he told The Hindu .

When it achieves the mission, India would be the fourth nation to circle Earth after the Soviets,
the Americans and the Chinese. In 1984, India’s first astronaut Wing Commander (retd.) Rakesh
Sharma orbited Earth as part of a Soviet mission.
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Source : www.prsindia.org Date : 2018-08-16

THE DNA TECHNOLOGY (USE AND APPLICATION)
REGULATION BILL, 2018
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Security / Law / Strategic affairs

The DNA Technology (Use and
Application) Regulation Bill,
2018

The DNA Technology (Use and Application) Regulation Bill,
2018 was introduced in Lok Sabha by the Minister for Science
and Technology, Mr. Harsh Vardhan, on August 9, 2018.  The
Bill provides for regulation of use of DNA technology for
establishing the identity of certain persons. 

●

Use of DNA Data:  Under the Bill, DNA testing is allowed only
in respect of matters listed in the schedule to the Bill (such as,
for offences under the Indian Penal Code, 1860, for paternity
suits, or to identify abandoned children). 

●

Permission for use of DNA Data:  While preparing a DNA
profile, bodily substances of persons may be collected by the
investigating authorities.  Authorities are required to obtain
consent for collection in certain situations.  For arrested
persons, authorities are required to obtain consent if the
offence carries a punishment of up to seven years.  If the
offence carries more than seven years of imprisonment or
death, consent is not required.  Further, if the person is a
victim, or relative of a missing person, or a minor or disabled
person, the authority is required to obtain the consent of such
victim, or relative, or parent or guardian of the minor or disabled
person.  If consent is not given in either case, the authorities
can approach the Magistrate. 

●

DNA Data Bank:  The Bill provides for the establishment of a
National DNA Data Bank and regional DNA Data Banks, for
every state, or two or more states.  The National Data Bank will
store DNA profiles received from DNA laboratories and receive
DNA data from the regional Banks.  Every Data Bank will be
required to maintain indices for the following categories of data:
(i) a crime scene index, (ii) a suspects’ or undertrials’ index, (iii)
an offenders’ index, (iv) a missing persons’ index, and (v) an
unknown deceased persons’ index.

●

Protection of information:  Under the Bill, the Board is
required to ensure that all information relating to DNA profiles
with the Data Banks, laboratories and other persons are kept
confidential.  DNA data may only be used for identification of

●

Current Status: Pending
Ministry: Science and
Technology and Earth
Sciences

Stage Date
Introduction Aug 9, 2018
Com. Ref.
Com. Rep.
Lok Sabha Introduced
Rajya Sabha
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  Bill Text   (235 KB)
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  PRS Bill Summary   (660
KB)
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the person.  However, the Bill allows for access to information
in the Data Bank for the purpose of a one-time keyboard
search.  This search allows for information from a DNA sample
to be compared with information in the index without
information from the sample being included in the index.
Retention of DNA Data:  The Bill states that the criteria for
entry, retention or removal of the DNA profile will be specified
by regulations.  However, the Bill provides for removal of the
DNA Data of the following persons: (i) of a suspect if a police
report is filed or court order given, (ii) of an undertrial if a court
order is given, (iii) on request, of persons who are not a
suspect, offender or undertrial from the crime scene or missing
persons’ index.  Further, the Bill provides that information
contained in the crime scene index will be retained.

●

DNA Regulatory Board:  The Bill provides for the
establishment of a DNA Regulatory Board, which will supervise
the DNA Data Banks and DNA Laboratories.  The Secretary,
Department of Biotechnology, will be the ex officio Chairperson
of the Board.  The Board will comprise an additional 12
members including: (i) an eminent person with at least 25
years’ experience in biological sciences, as the Vice
Chairperson, and (ii) Director General of the National
Investigation Agency and the Director of the Central Bureau of
Investigation or their nominees (of at least the rank of Joint
Director).

●

Functions of the Board:  The functions of the Board include:
(i) advising governments on all issues related to establishing
DNA laboratories or Data Banks, (ii) granting accreditation to
DNA Laboratories, and (iii) developing training modules and
framing guidelines for training manpower to deal with DNA
related matters.

●

DNA Laboratories:  Any laboratory undertaking DNA testing is
required to obtain accreditation from the Board.  The Board
may revoke the accreditation for reasons including, failure to: (i)
undertake DNA testing, or (ii) comply with the conditions
attached to the accreditation.  If the accreditation is revoked, an
appeal will lie before the central government or any other
authority notified by the central government. 

●

Obligations of DNA Laboratories:  Under the Bill, every DNA
laboratory is required to perform various functions, including: (i)
following standards for quality assurance in collection, storing,
testing, and analysis of DNA samples, and (ii) depositing DNA
samples with the Data Bank.  After depositing the sample for
ongoing cases, the Laboratory is required to return the
biological sample to the investigating officer.  In all other cases,
the sample must be destroyed and intimated to the concerned
person.

●
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Offences:  The Bill specifies penalties for various offences,
including: (i) for disclosure of DNA information, or (ii) using
DNA sample without authorization.  For instance, disclosure of
DNA information will be punishable with imprisonment of up to
three years and fine of up to one lakh rupees.

●
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Source : www.thehindu.com Date : 2018-08-17

SCIENTISTS TO TEST LAND FOR LIGO
Relevant for: Science & Technology | Topic: Space Technology & related matters

The LIGO detectors discovered the first gravitational waves produced by two giant merging
blackholes in 2016.   | Photo Credit: REUTERS

The Environment Ministry has allowed scientists to test the suitability of land in Maharashtra’s
Hingoli district to host the India wing of the ambitious Laser Interferometer Gravitational Wave
Observatory (LIGO) project. This is a key step to establishing the one-of-its-kind astronomical
observatory.

The project involves constructing a network of L-shaped arms, each four kilometres long, which
can detect even the faintest ripples from cosmic explosions millions of light years away.

The discovery of gravitational waves earned three U.S. scientists the Nobel for physics in 2017.
The scientists were closely involved with LIGO. Hosting such a detector in India, scientists have
said, will improve the odds of detecting more such phenomena.

However the construction of such a large, sensitive device — there are only three of its kind in
the world — requires an extremely flat surface.

The LIGO-India consortium, made up of physicists from several institutes, had submitted a
proposal to “prospect” 121 hectares of forest land in Dudhala village, Hingoli.

Typically, mining companies prospect a region by sinking boreholes to get a sense of the
geology of the site and ascertain availability of required minerals and metals. In the case of the
LIGO project, it is to check if the land can be made perfectly level at a reasonable cost.

“We are in the process of acquiring the necessary land — some of it is private and some barren
forest land,” said Tarun Souradeep, spokesperson, LIGO-India and a professor at the Inter-
University Centre for Astronomy and Astrophysics. “We have to level the land and assess the
time and effort it will take for this.” The consortium is yet to formally declare the Dudhala site as
the host of the interferometers.

The prospecting permission, according to the minutes of the forest clearance committee meeting
of the Union Environment Ministry, was only for sinking boreholes in 0.375 hectares and
separate permission would be needed at a later stage for constructing the observatory.

Network of detectors

The LIGO project operates three gravitational-wave (GW) detectors. Two are at Hanford in the
State of Washington, north-western USA, and one is at Livingston in Louisiana, south-eastern
USA. Currently these observatories are being upgraded to their advanced configurations.

The proposed LIGO-India project aims to move one Advanced LIGO detector from Hanford to
India. The LIGO-India project is an international collaboration between the LIGO Laboratory and
three lead institutions in the LIGO-India consortium: Institute of Plasma Research, Gandhinagar;
IUCAA, Pune; and Raja Ramanna Centre for Advanced Technology, Indore. The LIGO lab
would provide the complete design and all the key detector components. Indian scientists would
provide the infrastructure to install the detector and it would be operated jointly by LIGO-India
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and the LIGO-Lab.

The project, piloted by the Department of Atomic Energy (DAE) and Department of Science and
Technology (DST), reportedly costs 1,200 crore and is expected to be ready by 2025.
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Source : www.thehindu.com Date : 2018-08-17

ALL YOU NEED TO KNOW ABOUT THE HUMAN SPACE
MISSION 'GAGANYAAN'
Relevant for: Science & Technology | Topic: Space Technology & related matters

Gaganyaan, the human space flight Programme green-flagged and set for 2022 by Prime
Minister Narendra Modi, is highly doable, Chairman of the Indian Space Research Organisation
K. Sivan said here soon after it was announced on Wednesday. Read the full story here
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Source : www.pib.nic.in Date : 2018-08-20

SUCCESSFUL FLIGHT TESTS OF SMART ANTI
AIRFIELD WEAPON
Relevant for: Science & Technology | Topic: Defence relatred developments

Ministry of Defence

Successful Flight Tests of Smart Anti Airfield Weapon

Posted On: 19 AUG 2018 7:53PM by PIB Delhi

Indigenously designed and developed guided bombs Smart Anti Airfield Weapon (SAAW) were
successfully flight tested from IAF aircraft at Chandan  range.  The weapon system was
integrated with live warhead and has destroyed the targets with high precision. The telemetry
and tracking systems captured all the mission events. This weapon is capable of destroying
variety of ground targets using precision navigation. A total of three tests with different release
conditions were conducted during 16 to 18 August 2018 and all the mission objectives have
been achieved.

 The weapon has undergone eight developmental trials till date and performance of system for
different ranges under multiple launch conditions has been demonstrated. Senior officials from
DRDO, HAL and Indian Air Force participated and witnessed the flight tests.

  Raksha  Mantri  Smt  Nirmala  Sitharaman  congratulated  the DRDO, IAF and HAL on the
successful flight tests for further boosting the defence capabilities of the country. 

 

NAo/Rajib
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Source : www.pib.nic.in Date : 2018-08-20

SUCCESSFUL FLIGHT TEST OF ATGM ‘HELINA’
Relevant for: Science & Technology | Topic: Defence relatred developments

Ministry of Defence

Successful Flight Test of ATGM ‘HELINA’

Posted On: 19 AUG 2018 7:52PM by PIB Delhi

Indigenously developed Helicopter launched Anti-Tank Guided Missile ‘HELINA’ has been
successfully flight tested from Army Helicopter at 1400hrs in the ranges of Pokhran, today. The
weapon system has been tested for its full range.The ‘HELINA’ weapon system released
smoothly from the launch platform has tracked the target all through its course and hit the target
with high precision. Allthe parameters have been monitored by the telemetry stations, tracking
systems and the Helicopters.

The Missile is guided by an Infrared Imaging Seeker (IIR) operating in the Lock on Before
Launch mode. It is one of the most advanced Anti-Tank Weapons in the world.Senior officials
from DRDO and Indian Army were present during the mission.

Raksha  Mantri  Smt  Nirmala  Sitharaman  congratulated  the DRDO  and  the Indian Army on
the successful flight test for further strengthening the defence capabilities of the country. 

NAo/Rajib
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Source : www.thehindu.com Date : 2018-08-20

INDIA BUILDING NEW FIGHTER JET
Relevant for: Science & Technology | Topic: Defence relatred developments

A file photo of LCA Tejas practising for an air show. The new jet and the LCA Mk-2 variant will
share the GE-414 engine.  

The Advanced Medium Combat Aircraft (AMCA), India’s next indigenous fighter, is expected to
make its first flight by 2032. Development work on the jet is under way.

“The AMCA will feature geometric stealth and will initially fly with two GE-414 engines. Once we
develop our own engine, it can be replaced with that. We expect the first flight in 2032,” a
defence source said.

“There are two major ways of making a military platform stealthier. One is geometric stealth and
other is material stealth. In geometric stealth, the shape of the aircraft is designed at such
angles so as to deflect away maximum radar waves thereby minimising its radar cross section.
In material stealth, radar-absorbing materials are used in making the aircraft which will absorb
the radio waves thus reducing the radar footprint. The AMCA will initially be based on geometric
stealth, we can look at material stealth at a later stage,” the source said.

The Indian Air Force has given land to the Defence Research and Development Organisation to
set up facilities for the project.

The plan is to build on the capabilities and expertise developed during the development of the
light combat aircraft (LCA) and produce a medium fifth generation fighter aircraft.

“Apart from the technologies developed from the LCA project, the new fighter programme is
important as technologies coming in through that will flow into the AMCA project,” another official
source said.

The aircraft will be powered by the same GE-414 engine on the LCA Mk-2 variant which is in the
design phase.

This is India’s only fifth generation aircraft programme following the decision not to go ahead
with the fifth generation project with Russia.
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Source : www.thehindu.com Date : 2018-08-21

CHANDRAYAAN-1 DATA CONFIRMS PRESENCE OF
ICE ON MOON: NASA
Relevant for: Science & Technology | Topic: Space Technology & related matters

A scale model of Chandrayaan-1 displayed at Anna Science Centre - Planetarium, in Tiruchi.
File   | Photo Credit: R. Ashok

Scientists have found frozen water deposits in the darkest and coldest parts of the Moon’s polar
regions using data from the Chandrayaan-1 spacecraft that was launched by India 10 years ago,
NASA said on Tuesday.

With enough ice sitting at the surface — within the top few millimetres — water would possibly
be accessible as a resource for future expeditions to explore and even stay on the Moon, and
potentially easier to access than the water detected beneath the Moon’s surface.

The ice deposits are patchily distributed and could possibly be ancient, according to the study
published in the journal PNAS.

At the southern pole, most of the ice is concentrated at lunar craters, while the northern pole’s
ice is more widely, but sparsely spread.

Scientists used data from NASA’s Moon Mineralogy Mapper (M3) instrument to identify three
specific signatures that definitively prove there is water ice at the surface of the Moon.

M3, aboard the Chandrayaan-1 spacecraft, launched in 2008 by the Indian Space Research
Organisation (ISRO), was uniquely equipped to confirm the presence of solid ice on the Moon.

It collected data that not only picked up the reflective properties we would expect from ice, but
was also able to directly measure the distinctive way its molecules absorb infrared light, so it can
differentiate between liquid water or vapour and solid ice.

Most of the new-found water ice lies in the shadows of craters near the poles, where the
warmest temperatures never reach above minus 156 degrees Celsius.

Due to the very small tilt of the Moon’s rotation axis, sunlight never reaches these regions.

Previous observations indirectly found possible signs of surface ice at the lunar south pole, but
these could have been explained by other phenomena, such as unusually reflective lunar soil.

Learning more about this ice, how it got there, and how it interacts with the larger lunar
environment will be a key mission focus for NASA and commercial partners, as humans
endeavour to return to and explore the Moon.
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Source : www.thehindu.com Date : 2018-08-23

ESA SATELLITE TO IMPROVE WEATHER FORECAST
LAUNCHED
Relevant for: Science & Technology | Topic: Space Technology & related matters

This still image from video obtained courtesy of Arianespace shows the launch of the "Aeolus"
satellite from French Guiana on Wednesday, August 22, 2018. Europe launched a rocket from
French Guiana to put a satellite into orbit which will track global winds, allowing for improved
weather forecasting, Arianespace said.   | Photo Credit: AFP

The European Space Agency (ESA) has successfully launched a satellite that will measure
winds around the globe and help improve weather forecasting.

The Earth Explorer Aeolus satellite was launched into polar orbit on a Vega rocket from
Europe’s Spaceport in Kourou, French Guiana, at 21:20 GMT on August 22 (2:50 a.m. Indian
Standard Time on August 23).

Using revolutionary laser technology, Aeolus will play a key role in our quest to better
understand the workings of our atmosphere, the space agency said.

Named after Aeolus, who in Greek mythology was appointed ‘keeper of the winds’, the mission
is the fifth in the family of ESA’s Earth Explorers, which address the most urgent Earth-science
questions of our time.

“Aeolus epitomises the essence of an Earth Explorer. It will fill a gap in our knowledge of how
the planet functions and demonstrate how cutting-edge technology can be used in space,” said
Jan Worner, ESA Director General.

“Aeolus carries the first instrument of its kind and uses a completely new approach to measuring
the wind from space,” said ESA’s Director of Earth Observation Programmes, Josef Aschbacher.

“Such pioneering technology has meant that it has been a demanding mission to develop, but
thanks to all the teams involved we are thrilled that this extraordinary satellite is now in orbit. We
look forward to it living up to expectations,” said Aschbacher.

Highlighted by the World Meteorological Organisation, the lack of direct global wind
measurements is one of the major deficits in the Global Observing System.

By filling this gap, Aeolus will give scientists the information they need to understand how wind,
pressure, temperature and humidity are interlinked.

This new mission will provide insight into how the wind influences the exchange of heat and
moisture between Earth’s surface and the atmosphere — important aspects for understanding
climate change.

Aeolus carries one of the most sophisticated instruments ever to be put into orbit. The first of its
kind, the Aladin instrument includes revolutionary laser technology to generate pulses of
ultraviolet light that are beamed down into the atmosphere to profile the world’s winds — a
completely new approach to measuring the wind from space.
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Although weather forecasts have advanced considerably in recent years, Aeolus will provide
global wind profiles to improve the accuracy even further. In addition, its data will be used in air-
quality models to improve forecasts of dust and other airborne particles that affect public health.

The satellite is being controlled from ESA’s European Space Operations Centre in Germany.
Controllers will spend the next few months carefully checking and calibrating the mission as part
of its commissioning phase.
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NASA SPACECRAFT APPROACHES ASTEROID
BENNU, SNAPS FIRST PIC
Relevant for: Science & Technology | Topic: Space Technology & related matters

This image taken from NASA on August 24, 2018, the asteroid Bennu is seen from an image
obtained from the OSIRIS-REx spacecraft   | Photo Credit: AFP

Two years after launching from Florida, a NASA spacecraft is closing in on an ancient asteroid,
Bennu, for a sample of space dust that could reveal clues to the start of life in the solar system.

The spacecraft, OSIRIS-REx — Origins, Spectral Interpretation, Resource Identification,
Security-Regolith Explorer — has even snapped its first, blurry picture of the cosmic body, which
is about the size of a small mountain, about 500 meters in diameter. The spacecraft is designed
to circle Bennu, and reach out with a robotic arm to "high-five" its surface, then return the
sample it collects to Earth in 2023.

The first images of Bennu were taken on August 17 at a distance of 2.3 million kilometers from
the $800 million spacecraft. "This is the closest we have even been to Bennu," said Dante
Lauretta, OSIRIS-REx principal investigator at the University of Arizona, Tucson. "This is
significant in that we are now in the vicinity of the asteroid, closer than we have ever been even
during the close approaches of the asteroid to the Earth."

Bennu was chosen from the some 500,000 asteroids in the solar system because it orbits close
to Earth's path around the sun, it is the right size for scientific study, and is one of the oldest
asteroids known to NASA. Astronomers say it poses a slight risk — a one in 2,700 chance — of
colliding with Earth in 2135.

It is also a carbon-rich asteroid, the kind of cosmic body that may have delivered life-giving
materials to Earth billions of years ago. The OSIRIS-REx mission is not the first to ever visit an
asteroid and attempt a sample return — Japan has done it before and Europe has managed to
land on a comet. But it is the first asteroid-sample-return mission for NASA, and it aims to bring
back the biggest sample ever, on the order of 60 grams.

In December, the spacecraft will begin a detailed survey of asteroid's surface, which NASA has
defined as "arrival" at the asteroid. Orbital insertion is expected on December 31. The sample,
however, will not be taken until July 2020.
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Source : www.thehindu.com Date : 2018-08-29

GOVT. SCRAPS SCIENTIFIC PANELS, FORMS COUNCIL
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

V.K. Saraswat  

The government has scrapped two Scientific Advisory Committees (SAC) for the Prime Minister
and the Cabinet, and replaced them with a nine member, Prime Minister’s Science, Technology
and Innovation Advisory Council (PM-STIAC).

According to a government note, the members of the panel are Dr V.K. Saraswat, former chief,
Defence Research and Development Organisation; A.S. Kiran Kumar, former Chairman, Indian
Space Research Organisation; Prof Ajay Kumar Sood, Professor, Indian Institute of Science,
Bengaluru; Maj Gen Madhuri Kanitkar, Dean, Armed Forces Medical College, Pune; Prof
Sanghamitra Bandopadhyay, Director, Indian Statistical Institute, Kolkata; Subhash Kak,
Professor, Oklahoma State University; Manjul Bhargava, Professor, Princeton University and the
lone member from industry Baba Kalyani, MD, Bharat Forge.

Unlike in the earlier SACs, secretaries of various scientific ministries such as education,
environment and health would be ‘special invitees’ to the council meetings. The PM-STIAC will
be chaired by the government’s Principal Scientific Advisor, Dr K. Vijay Raghavan.

“This is so that members are allowed free discussions outside the comfort zone of officials,” Dr.
Raghavan told The Hindu in a text message.

While industry representatives were present in greater numbers in the earlier SACs, a single,
industry member, particularly given the government’s call to industry to increase jobs via
entrepreneurship, is not an anomaly, Dr Vijay Raghavan said. There was a separate, dedicated
group—involving the Cabinet Secretary and the PSA to focus on driving innovation all the way to
commercialisation, he said.

The newly constituted body is expected to act as a high level advisory body to several ministries
and execute mission-oriented programmes. The office of the PSA was earlier led by R.
Chidambaram, who played a key role in shaping India’s nuclear programme.
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ISRO TO SEND FIRST INDIAN INTO SPACE BY 2022 AS
ANNOUNCED BY PM, SAYS DR JITENDRA SINGH
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

ISRO to send first Indian into Space by 2022 as announced
by PM, says Dr Jitendra Singh

Rs. 10,000 crore mission will be a turning point in India’s
space journey; most engineering components are ready:
ISRO Chairman

Chandrayaan-2 scheduled to be launched in January, 2019

Posted On: 28 AUG 2018 4:54PM by PIB Delhi

As announced by Prime Minister Shri Narendra Modi during his Independence Day address,
India’s first Indian human mission will be launched by Indian Space Research Organisation
(ISRO) by 2022. This was stated by the Union Minister of State (Independent Charge)
Development of North-Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances &
Pensions, Atomic Energy and Space, Dr Jitendra Singh while addressing a press conference
here today. The ISRO Chairman, Dr. K. Sivan said that ISRO has the capabilities to accomplish
this task by the given timeframe. He said that this is a huge responsibility and a challenging task
for ISRO, but it will succeed. The programme will make India the fourth nation in the world to
launch a Human Spaceflight Mission. So far, only the USA, Russia and China have launched
human spaceflight missions.

It may be recalled that the Prime Minister during his Independence Day address had announced
`Gaganyaan — India's maiden human spaceflight programme'. He had declared that 'a son or a
daughter of India will go to Space from Indian soil by an Indian vehicle by 2022 (75th year of
Indian independence) or sooner'. This is the most ambitious space programme undertaken by
ISRO till date and is essential as it will give a big boost to the Science and Technology
development within the country, said Dr Sivan. This will also inspire the youth of the country to
take up bigger challenges and enhance the prestige of the country.

ISRO has developed some critical technologies like re-entry mission capability, crew escape
system, crew module configuration, thermal protection system, deceleration and floatation
system, sub-systems of life support system etc. required for this programme. Some of these
technologies have been demonstrated successfully through the Space Capsule Recovery
Experiment (SRE-2007), Crew module Atmospheric Reentry Experiment (CARE-2014) and Pad
Abort Test (2018). These technologies will enable ISRO in accomplishing the programme
objectives in a short span of 4 years.
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GSLV Mk-III launch vehicle, which has the necessary payload capability for this mission, will be
used to launch Gaganyaan. Two unmanned Gaganyaan missions will be undertaken prior to
sending humans. The total programme is expected to be completed before 2022 with first
unmanned flight within 30 months. The mission will aim to send a three-member crew to space
for a period of five to seven days. The spacecraft will be placed in a low earth orbit of 300-
400km. The total programme cost is expected to be less than Rs. 10,000 crores.

Describing the mission as a complex one, ISRO Chairman said that it would truly be a national
endeavour with the participation of ISRO, academia, industry as well as other government and
private agencies as stakeholders. To accelerate the programme, ISRO may consider
collaborations with space agencies from friendly countries with advanced space programmes.

The Indian Space programme has evolved from its humble beginnings into a mature national
capability to utilize space technology for societal development. The seeds sown more than six
decades ago have fructified to yield indigenous capabilities to achieve independent access to
space, and a plethora of space-based services which are transforming India. This capability was
taken forward to undertake milestone missions in space science & exploration such as the
Chandrayaan-1, Mars Orbiter Mission and Astrosat, thereby enriching the global knowledge
base on the cosmos.

 Dr Jitendra Singh said that this will be the first human mission indigenously developed by ISRO,
though there have been Indian astronauts who have been to space earlier. This is going to be a
big achievement, he said. He said the Government’s emphasis has been for the application of
space technologies in various areas such as Agriculture, Railways, Human Resource
Development and Road, Transport & Highways, etc. for ease of living.

Giving details about the Gaganyan, Dr Sivan said that it will comprise of a crew module and
service module that constitute an orbital module. It weighs approximately 7 tonnes, and will be
carried by a rocket. The crew module’s size will be 3.7 mts x 7 mts. The crew will do
microgravity experiment during the mission. The crew will be selected by Indian Air Force (IAF)
and ISRO jointly after which they will undergo training for two-three years. While ISRO has
perfected the engineering aspects of the mission, Dr Sivan said, bioscience is a new field for
ISRO and requires collaboration and support from other organizations.

He enumerated the objectives of the Mission as:

Enhancement of science and technology levels in the countryI.
A national project involving several institutes, academia and industryII.
Improvement of industrial growthIII.
Inspiring youthIV.
Development of technology for social benefitsV.
Improving international collaborationVI.

During the conference, he also spoke about the forthcoming projects of ISRO, including
Chandrayaan-2, is scheduled to be launched in January, 2019.  The Mission will have an orbiter
weighing 2379 kg, lander named Vikram weighing 1471 kg and a rover weighing 27 kg.
Explaining the delay in launch of Chandrayaan-2, he said that the payload of the Mission has
increased to provide for another component of the lander at 30 km orbit, which required a GSLV
MkIII rocket for launch.

He said that ISRO aims to launch 19 missions upto March, 2019.  These missions include
launch of 4 satellites to accomplish the Digital India programme by providing higher bandwidth
for connectivity.
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Scientific Secretary, ISRO, Shri R. Umamaheswaran and other Senior Officers of the
Department of Space were also present during the press conference.

*****
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NASA SET TO LAUNCH SPACE LASER TO TRACK
EARTH’S MELTING ICE
Relevant for: Science & Technology | Topic: Space Technology & related matters

An iceberg floats in the sea near Qeqertarsuaq, Disko Island, Greenland.   | Photo Credit: AP

NASA is set to launch the most advanced laser instrument of its kind in to the space next month,
to measure the changes in the heights of Earth’s polar ice in unprecedented detail.

The Ice, Cloud and land Elevation Satellite-2 (ICESat-2) will measure the average annual
elevation change of land ice covering Greenland and Antarctica to within the width of a pencil,
capturing 60,000 measurements every second.

“The new observational technologies of ICESat-2 — a top recommendation of the scientific
community in NASA’s first Earth science decadal survey — will advance our knowledge of how
the ice sheets of Greenland and Antarctica contribute to sea level rise,” said Michael Freilich,
from NASA’s Science Mission Directorate in the US.

ICESat-2 — which is scheduled to be launched on September 12 — represents a major
technological leap in our ability to measure changes in ice height. Its Advanced Topographic
Laser Altimeter System (ATLAS) measures height by timing how long it takes individual light
photons to travel from the spacecraft to Earth and back.

“ATLAS required us to develop new technologies to get the measurements needed by scientists
to advance the research,” said Doug McLennan, ICESat-2 project manager at NASA’s Goddard
Space Flight Center. “That meant we had to engineer a satellite instrument that not only will
collect incredibly precise data, but also will collect more than 250 times as many height
measurements as its predecessor.”

ATLAS will fire 10,000 times each second, sending hundreds of trillions of photons to the ground
in six beams of green light. The roundtrip of individual laser photons from ICESat-2 to Earth’s
surface and back is timed to the billionth of a second to precisely measure elevation.

As it circles Earth from pole to pole, ICESat-2 will measure ice heights along the same path in
the polar regions four times a year, providing seasonal and annual monitoring of ice elevation
changes. Beyond the poles, ICESat-2 will measure the height of ocean and land surfaces,
including forests.

ATLAS is designed to measure both the tops of trees and the ground below, which — combined
with existing datasets on forest extent — will help researchers estimate the amount of carbon
stored in the world’s forests. Researchers also will investigate the height data collected on
ocean waves, reservoir levels, and urban areas.

“Because ICESat-2 will provide measurements of unprecedented precision with global coverage,
it will yield not only new insight into the polar regions, but also unanticipated findings across the
globe,” said Thorsten Markus, an ICESat-2 project scientist at Goddard.
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JUPITER’S GREAT RED SPOT REVEALS SIGNS OF
WATER: NASA
Relevant for: Science & Technology | Topic: Space Technology & related matters

Jupiter when it was at a distance of about 668 million kilometers from Earth.   | Photo Credit: AP

NASA scientists peering deep inside Jupiter’s Great Red Spot — a storm that has been raging
on the planet for over 350 years — have detected signs of water above the planet’s deepest
clouds.

The pressure of the water combined with their measurements of another oxygen-bearing gas,
carbon monoxide, imply that Jupiter has two to nine times more oxygen than the Sun,
researchers said. The findings, published in the Astronomical Journal, support theoretical and
computer-simulation models that have predicted abundant water on Jupiter.

The Great Red Spot is full of dense clouds, which makes it hard for electromagnetic energy to
escape and teach astronomers anything about the chemistry within. “It turns out they’re not so
thick that they block our ability to see deeply,” said Gordon L Bjoraker, an astrophysicist at
NASA’s Goddard Space Flight Center.

The data collected will supplement the information NASA’s Juno spacecraft is gathering as it
circles the planet from north to south once every 53 days. Among other things, Juno is looking
for water with its own infrared spectrometer and with a microwave radiometer that can probe
deeper than anyone has seen — to 100 bars, or 100 times the atmospheric pressure at Earth’s
surface. If Juno returns similar water findings, it could open a new window into solving the water
problem, said Goddard’s Amy Simon, a planetary atmospheres expert. “If it works, then maybe
we can apply it elsewhere, like Saturn, Uranus or Neptune, where we don’t have a Juno,” she
said.

Jupiter is thought to be the first planet to have formed by siphoning the elements left over from
the formation of the Sun as our star coalesced from an amorphous nebula into the fiery ball of
gases we see today. A widely accepted theory until several decades ago was that Jupiter was
identical in composition to the Sun; a ball of hydrogen with a hint of helium — all gas, no core.

But evidence is mounting that Jupiter has a core, possibly 10 times Earth’s mass. Spacecraft
that previously visited the planet found chemical evidence that it formed a core of rock and water
ice before it mixed with gases from the solar nebula to make its atmosphere. The way Jupiter’s
gravity tugs on Juno also supports this theory. There’s even lightning and thunder on the planet,
phenomena fuelled by moisture.

“Jupiter’s water abundance will tell us a lot about how the giant planet formed, but only if we can
figure out how much water there is in the entire planet,” said Steven M Levin, a Juno project
scientist at NASA’s Jet Propulsion Laboratory.
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THE SPITZER SPACE TELESCOPE IS 15. BUT THE
MYSTERIES OF SPACE REMAIN
Relevant for: Science & Technology | Topic: Space Technology & related matters

The fourth and final of NASA’s Great Observatories programme — the Spitzer Space telescope
— has just turned 15. Initially launched for a minimum two-and-a-half-year primary mission, this
telescope has far exceeded the amount of time anyone expected it to last. It still appears to be
going strong. The NASA Great Observatories programme comprises four large powerful
astronomical telescopes — the Hubble Space Telescope, the Compton Gamma Ray
Observatory (not operational anymore), the Chandra X-ray Observatory, and the Spitzer Space
Telescope. These four telescopes have played an important role in shaping our current
understanding of outer space, that great unknown, famously called the “final frontier” for
humanity. The 15th anniversary of the youngest of these telescopes is an important milestone
for human science, and should also be a sobering moment when we reflect on how far we’ve
come, how little we still know about the universe.

When it was launched, the most optimistic expectation from the Spitzer was for it to last five
years — the amount of time it took for the on board liquid helium supply (the cooling agent that
maintained the very low temperatures needed for most of the instruments to be used) to be
exhausted. The supply ran out in May 2009, marking the start of the Spitzer’s “warm mission”. In
spite of the fact that most of the on-board instruments are no longer usable, two of the infrared
array cameras are still functional and continue to send back usable data. The Spitzer has
allowed scientists to peer into those spaces that optical telescopes could not see, such as
centres of galaxies, extrasolar planets, giant molecular clouds, even organic molecules that,
according to NASA, “may hold the secret to life on other planets”. One of the unique things
about the Spritzer is that it is heliocentric (orbits the sun) rather than geocentric (orbits the
earth), which means that it is continuously trailing and drifting away from the earth.

Even as the Spritzer continues to cast light on some of the darker corners of the universe,
scientific debate here on earth around theories that emerge from its observations rage on. As we
discover more of the universe, the more evident it becomes that the existence of life is a unique.
In the observation of the unknown universe, humanity can perhaps begin to grasp how
precarious its perch is, how rare its existence.
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