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n 15 August 2021, we will com-
plete 74 years of our independ-
ence, and the entire country will 
start celebrating the platinum 

jubilee year. Our Honourable Prime Min-
ister Sri Narendra Modi ji gave the clarion 
call for celebrating Swatantrata Ka 
Amrit Mahotsav to evoke the spirit of 
patriotism in the present and future gen-
erations and draw their attention towards 
the vast contribution of Indian science and 
scientists in the Swatantrata Sangram. We 
at Vigyan Prasar, too, will be celebrating 
the Mahotsav in two phases, in collabora-
tion with Vijnana Bharati, the organisation 
working with the swadeshi spirit and a na-
tionwide network of dedicated volunteers. 
The first phase will be completed by 15 
August 2021, and the second will start after 
that and will go till next Independence Day. 

In the first phase, we initiated (i) the 
Saturday Lecture Series under the banner 
of Swatantrata Sangram and Vijnana from 
29 June 2021; (ii) Science Quiz Competi-
tion for the school students from class VI 
to XI on the web portal of Vidyarthi Vigyan 
Manthan (www.vvm.org.in); (iii) launch 
of dedicated web portal on Swatantrata Ka 
Amrit Mahotsav wherein most of the initi-
atives taken and various resource material 
like books, literature, posters, audio and 
video clips, blogs etc., will be available; (iv) 
posters on Indian scientists who worked 
during the pre-independence period and 
their contribution in igniting the spirit 
of swadeshi and nationalism in people; 
and (v) Swatantra Ka Vigyan Filmotsav, 
an activity planned during 13-15 August 
2021, where competition and screening of 
films on the cited subject will be covered. A 
curtain-raiser on 2 August 2021 will make 

Swatantrata Sangram  
and Vigyan 
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people aware of the year-long calendar of 
activities.  

The second phase will include (i) 
bringing out a certain number of doc-
umentaries depicting the heritage of 
indigenous science and technology of the 
past and Britishers’ influence through 
policies of suppression and ignorance 
and how Indian scientists responded to 
colonial science; (ii) through the BHASHA 
programme, various activities are to be 
organised in regional languages through 
different mediums like print, digital, social 
and electronic; (iii) organising a two-day 
national conference for science commu-
nicators; (iv) organising two-day national 
conference for academicians from school 
to higher education; (v) science exhibition 
with the help of posters, exhibits, demon-
strations, etc. in different parts of India 
through physical and digital platforms; 
and (vi) bringing out a certain number of 
publications as booklets, books and coffee 
table books.

Steeped into the spirit, VIPNET Curios-
ity will have cover stories in coming issues 
focussing on one scientific institution built 
by native Indians. The point to remember 
is, these native Indians, either scientists 
or philanthropists, have tried to ignite the 
sense of swa in the people of India and 
stood for self-respect and a nationalistic 
approach. 

We look forward to seeing the ac-
tive participation of VIPNETians in this 
Swatantrata Ka Amrit Mahotsav.

2 August 2021



n the occasion of the plat-
inum jubilee of India’s In-
dependence, let the facts be 
known to the people of the 

country that the struggle of independ-
ence was also there in the field of sci-
ence and scientific community, in addi-
tion to the political and social struggle. 
The present article will be the first one 
in the series which will continue for the 
entire year starting from August 2021 to 
August 2022. In the present article we 
would explore how India’s first scientif-
ic institution was established with the 
spirit of swa through the Indian Asso-
ciation for the Cultivation of Science at 
Calcutta (now Kolkata) as well as how 
this institute played a significant role in 
generating other institutes across India 
in early 20th century.

It is interesting to know that the 
British came to India as traders when 
the East India Company, under the 
guise of business relationships, start-
ed capturing various parts of India 
by adopting unethical techniques and 
methods. It is well known that after 
defeating the Nawab of Bengal in 1757, 
East India Company started establish-
ing itself as the ruler of the land. 

Britishers introduced science-based 
tools like mapping devices, compass, 
fire-glass, binoculars, and firearms, 
which initially impressed the Indians. 
But their ulterior motive of using scien-
tific tools to explore and loot the natural 
resources of India was realized gradu-
ally by some individuals. As the British 
were severely in need of a supporting 
workforce to meet their dark goals, 
they employed local people with sharp 
acumen and who had the best knowl-
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edge about the local geography and the 
respective field of science. However, 
they were given only secondary status. 

It is to be remembered that opening 
of new educational institutions in Cal-
cutta, Madras, and Bombay was in line 
to prepare a more skilled and learned 
workforce. The interesting fact is all 
such institutions were guarded by the 
Britishers as gatekeepers to ensure that 
the education percolated through such 
institutions are supportive towards their 
cause. However, the young scientists 
coming out of these institutions soon 
realized that they would never have 
an independent voice as the Britishers 
would always dominate them. More-
over, they also wanted to break the 
shackles of the myth that the Indians 
cannot think scientifically or logically 
and cannot do original research. This 
revolting message in the group of scien-
tists supported by few philanthropists 
from the Indian community started 
their ambitious experiment, though with 
limited resources.

One of the noteworthy incidents is 
how the once blue-eyed protégé of the 
British, Dr Mahendralal Sarkar, a well-
known allopathic doctor from Kolkata, 
became their antagonist! The story 
goes back to 1863 when he received his 
professional degree of MD from Calcutta 
Medical College. Soon, he became a very 

successful medical practitioner and was 
selected to be the secretary of the British 
Medical Association, Bengal Branch. By 
1867, he realized that specific treat-
ments are not successful through allop-
athy. Moreover, allopathy treatments 
with western medicine were a costly 
affair for ordinary Indians. In search 
of alternatives, he came across the 
well-known homoeopathy practitioner 
Dr Rajendralal Dutt from Calcutta and 
got attracted towards homoeopathy. 
Mahendralal used all the scientific 
principles to study and practice homoe-
opathy and started treating patients. His 
support for homoeopathy made the Brit-
ishers quite bitter as support to homoe-
opathy was like supporting Germany! 
Mahendralal was immediately removed 
from the secretary position; his research 
publications were rejected by many 
journals and his practice was restricted 
in many ways. Many Indians realized 
such unlawful acts and discrimination 
and they started nurturing the idea of 
having an independent establishment 
that would support science and culti-
vate the true spirit of science among the 
researchers and enthusiasts. Therefore, 
with the help of Indian philanthropists, 
nationalists and Indian supporters, the 
Indian Association for the Cultiva-
tion of Science (IACS) was inaugu-
rated on 15 January 1876 at Calcutta 
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with a modest collection of Rs. 61,000. 
The uniqueness of this institution was 
the vision of its national objectives in 
science and autonomy from the Gov-
ernment. During his campaign in 1875, 
Mahendralal stated, “the objective of the 
Association is to enable natives of India 
to cultivate science in all of its depart-
ments with a view to its advancement  
by original research, and (as it will  
necessarily follow) with a view to its  
varied applications to the arts and com-
forts of life.ˮ

The IACS started with the seven 
frontline areas of work, viz., Physics, 
Chemistry, Astronomy, Systematic bota-
ny, Systematic zoology, Physiology, and 
Geology. Dr Mahendralal Sarkar, Father 
Eugène Lafont, Tara Prasanna Roy, Nil-
ratan Sircar, Chunilal Bose, J.C. Bose, 
Ashutosh Mukherjee and P.N. Bose 
were some of the Indian scientists who 
delivered lectures at the IACS. The most 
significant contribution of IACS was the 
development of the idea of nationalism 
in the cultivation of science. It is well 
known that the first Nobel in science 
in Asia for Sir C.V. Raman in 1930 is 
credited to the IACS. 

It is worth to note the interesting 
association of Sir C.V. Raman and his 
work at IACS. In 1907, Raman, after 
successfully completing Indian Finance 
Services got his first appointment in 

Sir C.V. Raman and some of the scholars at IACS
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At its inception, the IACS was headed by a President, with the 
Honorary Secretary responsible for the day-to-day running of the 
Society. Until 1911, the office of the President was de facto held by 
the Lieutenant-Governor of Bengal, when the Lieutenant-Governor 
(Governor from 1912) became the co-patron of the Society along-
side the Viceroy of India, whose office-holders were automatically 
Patrons of the Society until 1947. Following India’s independence 
in 1947, the administration of IACS was reconstituted, with the 
designation of “Honorary Director” substituted for “Honorary Secre-
tary.“The Director’s prefix of “Honorary” was dropped in 1953.

Presidents of the IACS (1876-present)
Sir Richard Temple, 1st Baronet FRS (1876–1877)
The Hon. Sir Ashley Eden FASB (1877–1882)
Sir Augustus Rivers Thompson (1882–1887)
Sir Steuart Bayley (1887–1890)
Sir Charles Alfred Elliott FASB (1890–1895)
Sir Alexander Mackenzie (1895–1898)
Sir John Woodburn (1898-1903)
Sir Andrew Henderson Leith Fraser FASB (1903-1909)
Sir Edward Norman Baker (1909-1911)
Raja Pyare Mohan Mukherjee FASB (1911–1922) 
Hon. Justice Sir Ashutosh Mukherjee FASB, FRSE, FRAS,  
MRIA (1922–1924) 
Sir Rajendra Nath Mookerjee FASB (1924-1934) 
Sir Nilratan Sircar (1934-1942) 
Prof. Rai Bahadur Sir Upendranath Brahmachari FNI, FASB (1942–1946) 
Prof. Meghnad Saha FNI, FASB, FRS (1946–1951) 
Prof. Sir Jnan Chandra Ghosh FNI (1951–1954) 
Hon. Justice Charu Chandra Biswas (1954–1957) 
Hon. Chief Justice Phani Bhusan Chakravartti (1957–1958) 
Prof. Satyendra Nath Bose FNI, FRS (1958–1962) 
Hon. Justice Rama Prasad Mookerjee (1962–1965) 
Prof. Jnanendra Nath Mukherjee FNI, FCS (1965-1968) 
Prof. Basanti Dulal Nagchaudhuri FNA (first term, 1968–1970) 
Prof. Sushil Kumar Mukherjee FNA (first term, 1970–1973) 
Prof. Sukumar Chandra Sirkar FNA (1973–1974) 
Prof. Basanti Dulal Nagchaudhuri FNA (second term, 1974–1977) 
Prof. Bimal Kumar Bachhawat FNA (1977–1983) 
Prof. Sushil Kumar Mukherjee FNA (second term, 1983–1997) 
Prof. Arun Kumar Sharma FNA, FASc (1997–2000) 
Prof. M. M. Chakraborty (2000–2003) 
Prof. Ashesh Prosad Mitra FNA, FASc, FRS (2003-2007) 
Prof. Shri Krishna Joshi FNA, FASc (2007–2014) 
Prof. Man Mohan Sharma FNA, FASc, FRS, FREng (2014–2021) 
Prof. Srivari Chandrasekhar, FNA, FASc (2021–present)

Honorary Secretaries of the IACS (1876-1947)
Dr Mahendralal Sarkar (Founder-Secretary, 1876–1904) 
Dr Amritalal Sarkar (1904–1919) 
Prof. Sir C. V. Raman (1919–1933) 
Prof. K. S. Krishnan (1933-June 1934) 
Prof. Sisir Kumar Mitra (June 1934–November 1935) 
Prof. Jnanendra Nath Mukherjee FNI, FCS (November 1935-April 1944) 
Prof. Meghnad Saha FNI, FASB, FRS (April 1944–1945) 
Prof. Priyadaranjan Ray FNI (1945–1947)

Honorary Directors of the IACS (1947-1953)
Prof. Priyadaranjan Ray FNI (1947-1953) 

Directors of the IACS (1953-present)
Prof. Meghnad Saha FNI, FASB, FRS (1953–1956) 
Prof. Priyadaranjan Ray FNI (officiating, 1956–1958) 
Prof. Sukumar Chandra Sirkar FNI (acting, 1958–1959) 
Prof. Kedareswar Banerjee FNI (1959-1965) 
Prof. Bishwambhar Nath Srivastava FNI (acting, 1965–1968) 
Prof. Debidas Basu (1968-1980) 
G. S. Banerjee IAS (acting, September 1980-March 1981) 
Prof. Sadhan Basu FNA, FASc (March 1981–August 1982)
G. S. Banerjee IAS (acting, July–December 1982) 
Prof. Asok Kumar Barua FASc (December 1982–1989) 
Prof. Usha Ranjan Ghatak FNA, FASc (1989-1993) 
Prof. Dipankar Chakravorty FNA, FASc (1993-1999) 
Prof. Debashis Mukherjee FNA, FASc (1999-2008) 
Prof. Kankan Bhattacharyya FNA, FASc (2008-2013) 
Prof. Subhas Chandra Roy (acting, February–September 2013) 
Prof. Deb Shankar Ray FNA, FASc (acting, September 2013-April 2015) 
Prof. Santanu Bhattacharya FNA, FASc (April 2015–April 2021) 
Prof. Tapas Chakraborty, FASc (Additional Charge, April 2021-present)

Nobel Laureate
Sir C.V. Raman, FRS, Former Faculty of IACS

Bharat Ratna (Highest Civil Honour in India)
Sir C.V. Raman, FRS, Former Faculty of IACS
Prof. C.N.R. Rao, 0p3FRS, Former Chairman of Review Committee of 
IACS

Padma Vibhushan (Civil Honour in India)
Prof. C.N.R. Rao, former Chairman of the Review Committee of IACS  
and IACS Fellow
M.M. Sharma, former Chairman of the IACS Governing Council and  
IACS Fellow

Padma Bhusan (Civil Honour in India)
K.S. Krishnan, alumnus, former faculty of IACS

Shanti Swarup Bhatnagar (SSB) Prize
K.S. Krishnan, alumnus, former faculty of IACS
S. Basu, received in 1965, former faculty of IACS
C.N.R. Rao, former Chairman of the Review Committee of IACS and  
IACS Fellow
U.R. Ghatak, former Director and faculty of IACS
Animesh Chakravorty, former faculty of IACS
Mihir Chowdhury, former faculty of IACS
D. Mukherjee, former student, faculty and Director of IACS
Kankan Bhattacharyya, former student, faculty and Director of IACS
Akhil R. Chakravarty, former Student of IACS
D.S. Ray, former student and faculty of IACS
Sourav Pal, former student of IACS
Santanu Bhattacharya, former Director of IACS
Samaresh Bhattacharya, former Student of IACS
Krishnendu Sengupta, present faculty member, IACS
Pradyut Ghosh, present faculty member, IACS
P.S. Mukherjee, former Student of IACS
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Calcutta as an Assistant Accountant 
General. On the way to his office, he 
saw the board of IACS and one day he 
dropped into the office and realized that 
it would be the best place for him to 
carry out independent research. He took 
permission from the founder secretary 
Dr Amritlal Sarkar. He came across 
many luminaries in the field of science 
like Prof. Ashutosh Mukharjee then the 
Vice Chancellor of Calcutta University. 
He published many research papers 
and one of them on ‘Newton’s Ring 
in Polarized Light’ was published in 
Nature in 1907. His work inspired IACS 
to start the research journal Bulletin of 
Indian Association for the Cultivation 
of Science in 1909. Very soon, his part-
time research became a full-time work 
and he left the government job when he 
was at his highest peak of Accountant 
General in 1911. He was offered the full-
time Palit Professorship at University of 
Calcutta at an almost half the salary of 
what he would have received otherwise 
in his government job. He was by then 
widely known, and his hosts were J.J. 
Thomson and Lord Rutherford. On one 

of the occasions, when he was elected as 
the fellow of Royal Society in 1924, Prof. 
Ashutosh Mukharjee asked about his 
future plan; with confidence he men-
tioned, “Nobel Prize, of course”!

In 1926, Raman started a new journal 
named Indian Journal of Physics; he was 
the first editor of this journal. His re-
search work at IACS was termed as New 
Radiations which was later known 
as Raman Effect. All his research, 
including the fabrication of his indig-
enous Raman Spectrograph, was well 
within the campus of IACS. And hence 
IACS stands very high for its contribution 
where India holds the pride of produc-
ing the world-class scientists and Nobel 
Laureate. 

During that period the role of IACS 
was limited to Bengal; however, it led 
to the emergence of various institutions 
across various princely states. One of 
the members and a hard-core geologist, 
Pramatha Nath Bose, established the 
Indian Industrial Association in 
1891. Therein, members experiment-
ed with the indigenous raw material. 
Later on, Bose informed Sir Jamsetji 

Dr Arvind C Ranade is Scientist F  
at Vigyan Prasar.  

Email: rac@vigyanprasar.gov.in

Nusserwanji Tata on the iron depos-
its of the area and the Tata Steel mill 
established at Jamshedpur. Later on, in 
1904, Jogendranath Ghose established 
the Association for the Advance-
ment of Scientific and Industrial 
Education (AASIE). This association 
played an important role in sending 
Indian students abroad in the Swadeshi 
movement. 

The IACS was adopted by the Gov-
ernment of India after independence 
and now it is presently an autonomous 
organization under the Department of 
Science and Technology. Today, IACS 
stands first in the list of publications in 
Chemistry in India. We should be proud 
of such an institution which played sig-
nificant role in establishing the essence 
of ‘swa’ during the pre-independence 
India and even now plays an important 
role in nurturing and cultivating the 
spirit of science in general and swadeshi 
feeling in particular.



Meenakshi Yadav 

The Heart of the Nation: Delhi
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elhi is a city which has been 
home to prominent civiliza-
tions, dynasties, and rulers. It 
has several unique sites that 

are nowhere to be found in the conti-
nent. Along with its heritage and tradi-
tional values it offers a modern lifestyle.

Capital state of India and Union Territory
It is the Centre of the National Capital 
Region (NCR) with bordering states 
of Haryana and Uttar Pradesh. NCR 
includes, among other districts, Delhi, 
Ghaziabad, Faridabad, Gurugram, Noi-
da, and Meerut.

Diplomatic and Administrative Hub of 
the Country
It is the home of the Indian Parliament 
and government officials. It is one of 
the world’s largest city, both in terms of 
population and extent. Many offices of 
national and international business are 
in the heart of Delhi. Some of the most 
popular landmarks of the city are Rash-
trapati Bhawan, Rajghat, India Gate etc.

India’s Capital
Delhi has been India’s Capital since 1911. 
We find reference of a prosperous city 
called Indraprastha in the Mahabharata.

Land of Festival and Celebrations
Delhi’s most popular festivals are 
Diwali, Dussera, Lohri, Holi, Kite flying 
festival, Basant Panchami, Mahashiv-
aratri, Baisakhi, and a lot more. Some 
national festivals are also celebrated. 
Independence Day and Republic Day 
are celebrated with festivities, parade at 
the Rajpath, cultural events by different 
states, school children etc. Beating the 

Retreat is another ceremony that at-
tracts viewers from all over the country.

Phool walon ki sair is the festival 
of flowers in Delhi. It is observed in 
Mehrauli in the month of September 
and October. Musical shows, Shehnai, 
Ghazalas, Kathak Dances and Quawali 
performances are the main attractions 
of the festival. Qutub Festival of Delhi 
is organized in the month of Novem-
ber-December which signifies the his-
torical importance of Qutub Minar and 
its architecture and also preserves the 
classical Indian art and tradition. 

 
Masterpiece Craftsmanship
Craftsmanship has always been the 

specialty of Delhi. The intricate carving, 
architectural design of painting, pottery 
design, wooden carvings, sculpting, kite 
making, and polishing work is extremely 
famous.  Zari-Zardozi embroidery on 
clothes, Meenakari, Gold and Silver 
Jewellery are popular around the world.

Art Centres in Delhi
Dilli Haat, shops at Hauz Khas, pavil-
ions at Pragati Maidan and popular 
markets like Karol Bagh, Sarojini Nagar, 
Lajpat Nagar are the places shoppers 
visit for  glimpses of Indian handworks 
and looms.

 
Pragati Maidan
The National gallery of Modern Art, The 
National Museum, The National Science 
Centre, the Lalit Kala Academy, Sanskrit 
Kendra etc. are the main arts and crafts 
centres in Delhi. 

Music and Dance
Delhi is an absolute must-visit for music 
and dance connoisseurs. Different forms 
of dances originated at different parts 
of India like classical and contempo-
rary, western, folk and others are well Qutub Minar
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performed in Delhi’s famous dance in-
stitutes. Cultural centres host renowned 
national and international artists at its 
annual festivals and concerts.

Delhi’s Economy
The IT sector, handloom, electronic in-
dustry, small and medium manufactur-
ing units contribute to Delhi’s economy.

Cosmopolitan city 
Delhi is a cosmopolitan city where 
people from every corner of the country 
and world come for various reasons.  
Delhi is also an educational hub.. 

Sports and recreation
Delhi has well-developed sporting facili-
ties, including stadiums that were built 

when Delhi hosted the Asian Games in 
1982 and later during the 2010 Com-
monwealth Games. Sports complexes 
are located in the city, among the major 
outdoor natural recreation areas are the 
Delhi ridge and the Yamuna riverfront.

 
Food
Delhi food culture is a mix of all states’ 
food and  tradition and culture. The 
narrow streets of old Delhi are famous 
for its mouth-watering ‘chaat’ and 
sweets. International cuisines includ-
ing Italian, Chinese, Thai, American, 
French, Japanese, and middle Eastern 
food are served at restaurants run by 
celebrity chefs. Equally popular are 
the Dhabas that please foodies without 
burning a hole in the pocket!

Dr Meenakshi Yadav is the Principal of Delhi 
National Public School, Delhi.  

Email: ymeenakshi1979@gmail.com
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Language
More than 80% of the Delhi’s popula-
tion speaks Hindi, the remaining speak 
Punjabi, Bangla, Urdu and others. 

Tradition and Heritage
Delhi has seen influx of various com-
munities who brought in new traditions 
and rituals with them and resulted in 
a truly cosmopolitan and vivid cultural 
tradition.

There are 1200 heritage buildings 
and 175 monuments as national  
heritage sites. Delhi takes the pride 
of owing the three-world heritage 
sites–The Red Fort, Qutub Minar and 
Humayun’s Tomb.

Delhi has the 12th largest metro rail 
network in the word. 

The capital of India, New Delhi is 
often said to be Dil Walon Ki Dilli. Delhi 
is loved by the tourists as well as its 
inhabitants. Delhi is the seat of three 
arms of the Government of India–Leg-
islative, Executive and the Judiciary. It 
brings out many mysterious reasons to 
explore the city!

Yamuna Sports Complex

Red Fort

Humayan’s Tomb

fo|ky;  
ls czãkaM 
dh vksj



The sky map is prepared as per the coordinates of Nagpur (21.09°N, 79.09°E). It includes  
constellations and the brighter stars. For viewers south of Nagpur, constellations of the southern 
sky will appear higher up in the sky, and those of the northern sky will appear nearer the northern 
horizon. Similarly, for viewers north of Nagpur, constellations of northern sky will appear higher 
up in the sky, and those of the southern sky will appear nearer the southern horizon.  

AUGUST 2 
SATURN AT OPPOSITION  
Saturn will be at its closest 
approach to Earth, and it will be 
brighter than any other time of 
the year. This is the best time to 
view Saturn and its moons that 
will be visible all night long.

AUGUST 12, 13 
PERSEIDS METEOR 
SHOWER  
Perseids is one of the best 
meteor showers producing up 
to 60 meteors per hour at its 
peak. It is produced by the comet 
Swift-Tuttle and runs annually 
from 17 July to 24 August. The 
best viewing will be from a dark 
location after midnight. Meteors 
will radiate from the constellation 
Perseus but can appear 
anywhere in the sky.

AUGUST 19 
JUPITER AT OPPOSITION  
Jupiter will be at its closest 
approach to Earth, and its face 
will be brighter than any other 
time of the year. This is the 
best time to view Jupiter and 
its moons that will be visible all 
night long.

AUGUST 22  
BLUE MOON  
Since this is the third of four full 
moons in a season, it is known as 
a blue moon. This rare calendar 
event only happens once every 
few years, giving rise to the 
term "once in a blue moon". 
Usually, there are only three full 
moons in each season of the 
year. But since full moons occur 
every 29.53 days, occasionally 
a season will contain four full 
moons.

Astronomical  
Events of  

AUGUST 2021

Vipin Singh Rawat

THE MAP CAN BE USED AT 10 PM ON 1 AUGUST, AT 9 PM ON 15 
AUGUST AND AT 8 PM ON 31 AUGUST.

Sky Map
 FOR AUGUST 2021

The author is Technical Assistant  
at Vigyan Prasar. 

 Email: vipin@vigyanprasar.gov.in
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Nidhi Shrivastava

Felicitation of VIPNET Platinum  
Category Clubs

10 August 2021

round twenty-three years back 
in 1998, Vigyan Prasar initiat-
ed Vigyan Prasarʼs Network of 

Science Clubs (VIPNET) with the objec-
tive of generating scientific awareness 
by encouraging the science club's move-
ment in India. These science clubs are 
actually the extended arms of Vigyan 
Prasar, which disseminates scientific in-
formation to the masses. VIPNET clubs 
are doing these activities as a voluntary 
service to the society. The presence of 
these Clubs helps Vigyan Prasar focus 
on several local challenges and provide 
better learning opportunities. 

To recognize the efforts of our  

Science Clubs, Vigyan Prasar intro-
duced the club categorization system 
in the year 2015. The registered clubs 
are categorized into five groups: White, 
Bronze, Silver, Gold, and Platinum. To 
start with, each club is granted white 
club membership. Regular reports 
are requested from them. However, 
the promotion and demotion of each 
club are carried out by Vigyan Prasar 
through an annual evaluation. A club 
that sends its report annually is eligible 
for the Bronze category, whereas the 
club that sends reports twice a year is 
eligible for the Silver category. Similar-
ly, clubs that send reports quarterly are 

eligible for the Gold category, and one 
that submits reports every month gets a 
chance to be in the Platinum category. 

A year of dedication and determina-
tion of upgraded club coordinators is 
honoured by Vigyan Prasar with appro-
priate incentives such as activity kits; 
CDs and publications of Vigyan Prasar; 
Club ID-embossed pens; calculators; 
pen-drives; whiteboard; opportunity to 
participate in national-level workshops; 
support to organize a state-level work-
shop or teaching aids based on their 
category. In 2019 few revisions were 
made with which Platinum clubs were 
entitled to opt for support to conduct a 
state-level workshop or avail teaching 
aid(s) worth Rs. 50,000. The qualified 
club holders received aids such as lap-
tops, projectors, telescopes, 3D printers, 
and so on as per their proposal. The re-
sources were distributed to the respec-
tive platinum Club holders in a small 
felicitation event organised on 13 July 
2021, at Vigyan Prasar, Noida Campus, 
following COVID-19 protocols.

Vigyan Prasar congratulates all the Science clubs for their outstanding contribution to the society.  
We seek their support in future endeavours of VIPNET to take this mission closer to its goal.

Dr Nidhi Shrivastava is  
Project Scientist at Vigyan Prasar.  
Email: nidhineha002@gmail.com
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Sun…. Gnomon…. Shadow…. And Action 
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ooking up to the sky has been 
a practice for the seekers of 
the knowledge. Sky has been 
such a mysterious place to 

explore that centuries have passed and 
countless millennia to come too shall 
pass but the infinite opportunities that 
the sky presents to explore and expand 
the horizons of thoughts shall remain 
shining for ever as a cherished dream to 
live up to. One such beautiful yet deep 
interpretation is of the path of Sun as 
seen from the Earth. With each passing 
day the rising and setting points for the 
Sun change slightly. Notably, the Sun 
only rises due east and sets due west on 
two days of the year: the vernal (spring) 
equinox and the autumnal (fall) equi-
nox. On other days, the Sun rises either 
north or south of “due eastˮ and sets 
north or south of “due westˮ. Exhibiting 
a to-and-fro motion, at the summer sol-
stice (June 20/21), the Sun rises going 
as far to the northeast, and sets as far 
to the northwest. Every day after that, 

the Sun rises a tiny bit further south. 
This apparent southward movement of 
the Sun is popularly known as ‛Dakshi-
nayanʼ in the Indian astronomical cul-
ture. During this course of southward 
motion, at the fall equinox (September 
22/23), the Sun rises due east and sets 
due west. It continues on its apparent 
southward journey at sunrise until, at 
the winter solstice (December 21/22), 
when the Sun rises as far to the south 
as it ever does, and sets as far to the 
southwest. After this day onwards, the 
Sun makes an apparent turn at the rise 
and starts shifting towards north at rise. 
This apparent northward movement of 
the Sun is popularly known as ‛Ut-
tarayanʼ. In the same course of north-
ward movement comes spring equinox 
(April 20/21), then again the Sun rises 
due east and sets due west. 

Technically, one more query drops 
down from this entire observation 
that, why does the location of sunrise 
(azimuth of the sunrise position) change 

over the course of the year? The reason 
lies in the tilt of Earth's axis of rotation 
with respect to the orbital plane by an 
angle of 23.5 degrees. Hence, at some 
time in the orbit of Earth, the north 
pole is tilted towards the Sun, and at 
other points it is tilted away. In the first 
case when North pole is tilted towards 
the Sun, the Sun is north of the equa-
tor, while in the second case the Sun is 
south of the equator. The Sun can rise 
exactly due east if it were to be directly 
above the equator which corresponds to 
the equinoxes. When it is north of the 
equator, then it will rise at an azimuth 
north of exact east and vice-versa. The 
Sun, at its highest point of the day, will 
move from 23.5 degrees south of the 
celestial equator to 23.5 degrees north of 
the equator (Uttarayan), and back again 
(Dakshinayan) in a year. Also notable is 
a fact, that when your hemisphere is tilt-
ed towards the Sun, the Sun's maximum 
position will rise closer to the zenith, 
while when your hemisphere is tiled 
away, the Sun's maximum position will 
depart farther from it. The Sun is almost 
never exactly overhead at noon, but 
usually transits a bit lower in altitude, a 
bit to the north or a bit to the south

This astronomical motion can be 
observed in the form of a Zero Shadow 
Day (ZSD). It is a day when the sun will 
be exactly at the zenith position and 
does not cast a shadow of an object at 
noon. ZSD happens twice a year from 
Vernal Equinox to Autumnal Equinox, 
observed on different dates between dif-
ferent places that lie between the +23.5 
and -23.5 degrees of latitude Tropic 
of Cancer and Tropic of Capricorn. 
Astronomically speaking as an inference Results for Observation & Activity with Non-Zero Shadow Day sites on 4, 5, 13 May
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from the discourse above, this phenom-
enon occurs when the Sunʼs declination 
becomes equal to the latitude of the 
location. Hence, on a ZSD, when the sun 
crosses the local meridian, the sunʼs rays 
fall exactly vertically overhead relative 
to the ground and one cannot observe 
any shadow at that place. One ZSD falls 
during the Uttarayan and the other 
during Dakshinayan. But for people re-
siding exactly on tropics, it occurs only 
once. This phenomenon of Zero Shadow 
lasts only for a second, but the effect can 
be seen approximately for a minute.

On the trending lines of astronom-
ical observations, a lot of activities can 
be planned studying the shadow of an 
object in the presence of the Sun. Our 
VIPNET Clubs collaborated at different 
places with students, teachers and car-
ried out the experiment of studying the 
finding the true north, shadow profile, 
finding out the solar elevation (altitude) 
at different time periods, finding the lo-
cal noon and circumference of the Earth 
on the trending lines of the famous 
Eratosthenes Experiment. The exper-
iment was successfully done by teams 
for ZSD at Bagalkot (Karnataka) on 4 
May by Amogh Deshpande; Vijayapu-
ra (Karnataka) on 5 May by Abhishek 
Tadalgi; and Pune (Maharashtra) on 
13 May by Tushar Purohit from IUCAA 
Pune. The observations and calculations 
done by the teams mentioned were suc-
cessfully supported by teams at Raigarh 
(Chhattisgarh) by Arindam Pramanik; 
Kurukshetra (Haryana) by Sanjeev 
Kumar Sharma; Maligaon Guwahati 
(Assam) by Rajib Ranjan Dhar; Far-
rukhabad-at-Fatehgarh (Uttar Pradesh) 
by Amritanshu Vajpayee; and Delhi 
by Kovidh Nougain (helping in tabu-
lations). Being situated far north from 
the Tropic of Cancer, these supporting 
places did not have Zero Shadow but 
minimum shadow was observed and ac-
cordingly calculations, though restrict-
ed, were done. VIPNET Club members in 
the teams at other places too tried and 

were partially successful in observing 
the event. The activities are not yet over 
and shall continue during the Dakshi-
nayan as well. 

As the entire exercise was done 
during the period of COVID-19 restric-
tions, the participants used minimum 
resources available at their respective 
places, preferably at home. They used 
plain white paper, pencil (as gnomon), 
compass, set squares, and levelling 
board. The length and diameter of the 
pencil were measured. A set of concen-
tric circles were drawn on a plane white 
paper and it was attached to a board. 
A pencil was then attached as a refer-

ence object at the exact centre point of 
the concentric circles perpendicular to 
the board. The experimental setup was 
then placed in sunlight in an open space 
with due care taken that the board on 
which the set up was kept was exactly 
horizontal. An (X) mark was marked at 
regular intervals when the shadow of tip 
of the pencil exactly coincided with the 
concentric circles. Doing the marking 
was continued for a period of at least 
an hour prior to the local noon time 

WITNESSING SUN HALO
G. Kannabiran

Members of the Galileo Science Club (VP-TN0014) 
Tamil Nadu recently witnessed an optical 

phenomenon-Sun Halo or a rainbow-coloured ring 
around the Sun across Udumalpet, Tiruppur District 
on 2 July 2021, which brightened up the day. It was 
first seen around 11 am and lasted for over an hour.
What is a Sun halo?
Sun halo, also known as ‘22 degree halo’, is an optical 
phenomenon that occurs due to sunlight refracting 
through millions of hexagonal ice crystals suspended in 
the atmosphere. It takes the form of a ring with a radius 
of approximately 22 degrees around the Sun or the Moon.

Where the halos are formed?
Circular halos are produced by cirrus clouds, which are thin, detached, and hair-like. These clouds 
are formed very high up in the atmosphere, at a height of over 20,000 feet.

What causes a Sun halo to appear?
The halo phenomena happen when the light is reflected and refracted by ice crystals and may  
split into colours because of dispersion, according to the UK-based Atmospheric Optics, a  
knowledge-sharing website. It further explained that the crystals behave like prisms and mirrors, 
refracting and reflecting light between their faces, sending shafts of light in particular directions. 

Moonlight isn’t very bright; so, lunar halos are mostly colourless, but you might notice more red 
on the inside and more blue on the outside of the halo. These colours are more noticeable in halos 
around the Sun. If you do see a halo around the moon or sun, notice that the inner edge is sharp, 
while the outer edge is more diffuse. Also, notice that the sky surrounding the halo is darker than 
the rest of the sky.

How can one view a halo?
Just like a rainbow, a halo is visible when viewed from the right angle-sometimes appearing just 
white but often with colours of the spectrum also clearly present. They are the collective glints of 
millions of crystals that happen to have the right orientation and angular position to direct their 
refracted light into your eye. Take care when photographing solar halos. Pointing a camera directly 
at the unobscured Sun it is not advised. Never look directly at the Sun, even when it is visible 
through clouds.

The author is Coordinator of Ignited Minds 
VIPNET Club, VP-UP0103.  

Email: ignitedminds001@gmail.com

The author is Coordinator of Galileo Science Club (VP-TN0014). Email: kannatnsfudt@gmail.com
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he one of the main objec-
tive “Disaster, protection & 
Recoveryˮ of National Mission 
for Clean Ganga is to devise 

suitable means to protect and fortify 
the Ganga river basin against natural 
disasters in order to reduce the damage 
to the basin (with its component ecosys-
tems) and to enable its early recovery 
after such disasters. 

Disasters are broadly categorized 
as natural or manmade. Manmade 
disasters can be entirely unpredictable 
in nature. On the other hand, natural 
disasters (such as floods, droughts, heat 
waves, earthquakes, tsunamis, cloud 
burst and cyclones) occur due to natural 
processes beyond human control. Un-
like manmade disasters, most natural 
disasters tend to follow certain patterns 

of occurrence. It is, therefore, possible 
to anticipate the occurrences and/or 
damage potentials of such disasters, 
and strengthen the basin against their 
impacts on the basin. The height-
ened need for such measures arises in 
modern times because anthropogenic 
factors have tended to accentuate the 
frequencies and/or magnitudes of 
disaster impacts to such an extent that 
natural disasters may no longer be en-
tirely natural. The resilience of a basin's 
ecosystems to survive and overcome the 
impacts of disasters gets severely tested 
in such cases, threatening the healthy 
functioning of the ecosystems. Man-
made exacerbation of natural hazards 
thus adds urgency to protect Ganga 
river basin from potentially debilitating 
effects of natural disasters.

Major Disasters of concern for Ganga 
river basin
Natural disasters that impact humans 
are also potential disasters or hazards 
for ecosystems since human beings 
themselves are evolutionary compo-
nents of the ecosystems. There may also 
be some natural catastrophes that affect 
the functioning of ecosystems but have 
few immediate impacts on human com-
munities; conventionally, such events 
may not even be considered as disasters, 
but they too are important for the basin. 
In India, the commonly recognized nat-
ural disasters of human concern are
• Hydrological: Floods, Flash Floods.

• Meteorological: Droughts, Extreme Tem  

 perature events (Heat Waves and Cold   

 Waves), Snowstorms, Storms and Cyclones,  

 Hailstorms, Forest Fires and Wildfires.

• Geological: Earthquakes, Landslides and  

 Mudflows, Tsunamis, Snowstorms, 

 Avalanches.

• Biological: Epidemics, Pandemic like COV 

 ID-19, Pest Attacks

India ranked only second to China in 
the number of disasters among various 
countries of the region. And within 
India itself, some of the most disas-
ter-prone areas lie within the Ganga 
river basin. However, at least one more 
event should be considered an impor-
tant natural disaster for the basin's eco-
systems- that of Alien Species Invasions. 

Extreme Floods
Within India, much of the Ganga river 
basin is flood-prone, especially along 
the Himalayan range. The main causes 
of floods in Ganga basin as“heavy 
rainfall, inadequate capacity of rivers 
to carry the high flood discharge, (and) 
inadequate drainage to carry away the 

Peeyush Gupta

Why Basin Protection against Disasters is 
Important for Ganga River Basin 



The author is Real Time Information  
Specialist, National Mission for Clean  

Ganga, Ministry of Jal Shakti,  
Email: peeyush.gupta@nmcg.nic.in.  
(The views expressed are personal.)
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rainwater quickly to streams/ rivers.ˮ 
Besides, there are other (natural/man-
made) factors too that can modify floods 
–such as soil porosity, the depth of 
groundwater table, and the presence or 
absence of wetlands, forests, and built-
up areas in floodplains. In any case, 
since moderate floods are beneficial 
for river basins in many ways, periodic 
flooding is desirable for rejuvenating 
the basin except when they are extreme 
floods. Extremely high flood magni-
tudes tend to inundate greater areas 
and for longer durations, thus damaging 
the basinʼs ecosystems beyond their 
immediate rejuvenation capacities. For 
instance, excessively long periods of in-
undation in forests tend to destroy plant 
roots thereby disrupting forest ecology 
unless the plant species are adapted to 
such inundations. 

Extreme Droughts
Droughts must be combated with 
improved water retention in the ba-
sin through vegetative and structural 
means–by increasing water retention 
in surface water bodies (including 
wetlands), in groundwater, and in soils 
(especially by forests and ground vegeta-
tion, by minimizing agricultural tillage, 
and by avoidance of soil compaction). In 
drought-prone areas of Ganga river ba-
sin, there is also a need to curb anthropo-
genic water usage and hydrate the basinʼs 
ecosystems with the additional water.

Forest Fires 
Forests cover only some areas of Ganga 
river basin. Ganga river basin forests 
are limited to high-altitude Himalayan 
regions, the south-eastern delta region 
and scattered in south-western parts of 
the basin. Since regeneration of healthy 
forests may take decades, wildfires can 
deprive the basin of valuable ecosystem 
services for long durations; they may 
also change forest ecology in the regen-
erated system. A better understanding 
of the dynamics of forest fire and their 

long-term ecosystem implications need 
to be developed for different forest 
biomes of Ganga river basin. 

Cyclones
The only part of Ganga river basin 
directly exposed to cyclonic threats is 
coastal West Bengal, but this is also the 
region that hosts the Sunderban delta 
that plays a crucial role in the ecology 
of the Lower Ganga river basin and 
that of the coastal sea. Cyclonic storms 
striking the Ganga basin coast or the 
nearby coasts of Orissa and Andhra 
Pradesh may also carry their storm 
impacts to inland regions of Ganga river 
basin. In reviving and strengthening 
mangroves, other coastal forests and 
coastal wetlands in Ganga river basin, 
the lessons of cyclonic impacts in other 
regions should be inducted. Promoting 
indigenous wind-resistant tree species 
is an important aspect of strengthening 
coastal forests in Ganga river basin. 

Landslides 
The Himalayan mountains being 
relatively young and geo-dynamically 
active than older mountain formations 
in India, landslides and landslips are 
partly natural–being caused by heavy 
rainfall on geologically fragile slopes. 
But a study in the Garhwal Himalayas 
found evidence to suggest that about 
2/3rd of the landslides are initiated or 
accelerated by anthropogenic activity 
“primarily via the undercutting and re-
moval of the toe of slopes for the cutting 
of road and paths.ˮ The impact of road 
constructions has also been noted by 
other observers. 

Deforestation, unsafe road con-
struction and building constructions on 
unsafe slopes are major anthropogenic 
activities that need to be checked at the 
earliest. Apart from these measures, 
identification and checks are also need-
ed on other potentially hazardous ac-
tivities such as underground explosions 
and tunnelling in fault zones, improper 

disposal of excavation and construction 
debris, and land-uses on slopes that 
increase the chances of landslides. 

Epidemics and Biological Invasions 
Most scientists now agree that it is high 
biodiversity areas that are most prone 
to invasion—due to heavy human traffic 
and more favourable growth conditions. 
Such high biodiversity areas in Ganga 
river basin include the Himalayan, 
Terai and Sundarban regions, which 
as elsewhere in the world are highly 
human affected. In river ecosystems too, 
alien species invasions have been often 
surmised to be due to human activities. 

Conclusions
Many routine natural events conven-
tionally considered as disasters–such as 
those of climatic origin and biological 
ones–are beneficial for the health of the 
basin and its ecosystems. To minimize 
chances of their catastrophic impacts, 
ecosystems need to be strengthened 
through preservation of water bodies/
wetlands, mixed indigenous forests, 
and vegetation resistant to the specific 
disaster type, and minimal land-use 
disturbances by humans. For high 
sediment-laden rivers, Extreme Floods 
are exacerbated over time by levees/ 
embankments, but dams are a possible 
longer-term structural option: extreme 
floods can probably be reduced by up-
stream dams if river sediments partially 
trapped behind dams can be periodically 
removed and sent to downstream flood-
plains. If any ecosystem is catastroph-
ically affected by a natural disaster, its 
early rejuvenation should be aided by 
re-introducing indigenous species in 
the affected zones and re-creating an 
enabling physical environment.
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Demonstration 
of Club 
Innovations
C.V. Raman Science 
Club (VP-TL0011), 
Karimnagar conducted 
an event to demon-
strate the innovations 
developed by the mem-
bers of the club such 
as blind guide stick, 
Automatic Dustbin and 
masks preparation and 
so on. The event was 
organised on 23 March 
2021. An innovation 
expert evaluated the 
projects.

Seed bank to Air Quality Index 
Vigyan Gaurav Science Club (VP-DL0004), Delhi established a seed bank in their school based on the theme Seed Bank 
to Air Quality Index. The students of class 3rd to 12th were motivated to collect different types of seeds from their sur-
roundings to develop the bank. The students were taught about the quality of seed, procedure for sowing of seeds etc. and 
encouraged for plantation to improve the air quality.
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ANSWERS OF CURIOSITY JULY ISSUE
 Uttarakhand Quiz: 1. D; 2. Rishikesh; 3. A; 4. C; 5. D; 6. D

Exceptional Medical Innovation Quiz: 1. A; 2. B; 3. C; 4. 
A; 5 D

Practical Astronomy Course
Jyotirvidya Parisanstha (VP-MH0090), Pune 
conducted one month (4 June-14 July 2021) 
online workshop on different topics in astron-
omy, like, history of astronomy, solar system, 
eclipses, meteor showers, positional astrono-
my, cosmology, black holes, radio astronomy 
etc. The lecturers were members of Jyotir-
vidya Parisanstha as well as few lectures were 
conducted by scientists from IUCAA, NCRA, 
IIT Bombay and IIA. Ninety participants all 
across the India.
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Environment Day Celebration
C.V. Raman Science Club (VP-AP0010), Kadapa conducted a district-level essay writing and drawing competition on 
World Environment Day. More than 300 students participated in the event

Uttarakhand Quiz 

1. Aman Agarwal  
10-E
Ryan International School
V.T. Road, Mansarovar, Jaipur 

Exceptional Medical  
Innovation Quiz

1. Bhumika Saini

Class: 8th - F

Club Name: BCM Vipnet Club

Address: 1246, Dugri Phase 1, 
Urban Estate, Ludhiana, Punjab

2. Prakhar Priya
C/O Niranjan Prasad Jaiswal, 
Purana Bazar Toli, P. O.- Bundu
District- Ranchi (Jharkhand), 
Pin Code 835204

2. Prashant Narang

Class: XI-A

BCM Arya Model  
Sr. Sec School

Shastri Nagar, Ludhiana

VIPNET ACTIVITY STARS!

Write to us at: vipnet@vigyanprasar.gov.in   
Contact No.: +91-790 606 6423


