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     President’s Note 

"It is science alone that can solve the problems of hunger and poverty, of 

insanitation and illiteracy, of superstition and deadening customs and traditions, 

of resources running to waste... The future belongs to science and those who 

make friends with science," said the first Prime Minister of our country and a 

great visionary, Jawaharlal Nehru. He encouraged the growth of modern science 

and technology. Homi Bhabha and Vikram Sarabhai founded a strong atomic 

energy program and space research program, while M.S. Swaminathan's efforts 

ushered in the Green Revolution in the country. These advancements, along with 

the associated growth of new and relevant science and technology, have paved the way for the all-

around development of the country, and today, India is at the threshold of becoming a superpower. 

In tune with these developments, I am proud to say that the Karnataka Association for the 

Advancement of Science (KAAS), Bengaluru, has been conducting research and development 

activities on ecology and environmental conservation of biodiversity since its inception in 1981, 

making significant contributions to development. Successful efforts have also been made to promote 

research in colleges and universities by organizing seminars, workshops, brainstorming sessions 

involving scientists and industries, among other activities. KAAS has also instituted "Young 

Scientist Awards" and "Honorary Fellowship Awards" to senior scientists to encourage good 

research. 

As an important activity, KAAS started publishing a digital science communication newsletter in 

January 2015. The newsletter had a break due to some issues. The Executive Committee has since 

resolved these issues, and the KAAS newsletter, in a new form bearing the name "Vaisheshika," is 

reaching you, carrying news about activities and programs of KAAS conducted during the last one-

year missing period and some exciting articles on science and scientists. It is the fond hope of KAAS 

that Vaisheshika will teach science to students and teachers of schools, colleges, and universities 

and inspire them to learn, teach, and conduct research in an exemplary way, contributing to the 

development of society, akin to the world's first science school, the Vaisheshika School of 

Philosophy of our uniquely proud ancient civilization. 

Finally, I would like to take this opportunity to remember with great gratitude the founders of KAAS 

and thank them for their vision and dedicated service. In particular, on behalf of all the members of 

KAAS, I would like to express sincere thanks to Prof. N.G. Puttaswamy and Prof. M.N. Anandram 

for the invaluable service rendered in bringing out the KAAS newsletter from 2015 to 2023. In the 

same breath, I would like to express my sincere appreciation and thanks to the new editor, Mrs 

Mukta B. Kagali, and her committed team—all the members of the Editorial Board—and wish them 

the very best in their endeavor. 

****** 

 

 

 

 

 

    

 

Prof. K. Siddappa 
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    Editor’s Note 

 

Dear Readers, 

 

With great pleasure and a deep sense of responsibility, I welcome you to the 

inaugural issue of Vaisheshika, our newsletter from the Karnataka Association 

for the Advancement of Science. This newsletter aims to bridge the gap between 

scientific knowledge and its practical application, fostering a community where 

teachers, students, and the general public can come together to share, learn, and grow. 

 

Our association has always been dedicated to promoting science and its benefits to society. This 

newsletter is an extension of that mission. Each issue will feature a range of articles that cover 

cutting-edge scientific research, innovative teaching methods, and practical applications of science 

in everyday life. We believe that by making scientific knowledge accessible and engaging, we can 

inspire a new generation of thinkers, problem-solvers, and innovators. 

 

In this first issue, we've curated a diverse selection of articles that reflect the wide-ranging interests 

and expertise of our contributors. You'll find discussions on topics as varied as the discovery of 

exoplanets, sustainable urban living through geology, and the ethical regulations necessary for 

empowering AI. We also celebrate excellence with our KAAS Fellowship Award and honor 

visionary leadership with a tribute to our President. Additionally, you'll find fascinating stories about 

essential minerals in mobile phones, the Pluto-Charon adventure, and the critical telegram that saved 

the circulation of the Kanaada Journal. We are also excited to include an insightful piece on "How 

Important is Earth (and Earth Science) to Society?" 

 

As we embark on this exciting new venture, I would like to extend heartfelt thanks to all our 

contributors whose articles have added immense value to this inaugural issue. Your expertise and 

enthusiasm are the lifeblood of this newsletter, and we are grateful for your willingness to share 

your knowledge with our readers. 

 

A special note of appreciation is also due to our esteemed President, whose vision and leadership 

have been instrumental in bringing Vaisheshika to life. Under their guidance, we have been able to 

launch this newsletter as a meaningful platform for scientific dialogue and community engagement. 

 

I would also like to express my deep gratitude to the editorial board for their invaluable suggestions 

and support in making this newsletter more valuable. Your insights and dedication have been crucial 

in shaping the content and direction of this publication. 

 

We invite you to join us as we embark on this new journey. Your feedback, suggestions, and 

contributions are invaluable as we strive to make this newsletter a vibrant and relevant resource for 

all. Let us cultivate a culture of curiosity, critical thinking, and lifelong learning together. 

 

Thank you for your support, and I hope you enjoy reading this first issue as much as we have enjoyed 

putting it together. 

 

Warm Regards 

 

 

 
 
 

 

Muktha B Kagali 
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±ÀvÁAiÀÄÄ¶ ¥ÉÇæ¥sÉ¸Àgï ¹.Dgï. gÁªï 

±ÉæÃµÀÖ ¸ÀASÁå±Á¸ÀÛçdÕgÁVzÀÝ ±ÀvÁAiÀÄÄ¶ ¥ÉÇæ¥sÉ À̧gï 
¹.Dgï. gÁªï CªÀjUÉ À̧ASÁå±Á¸ÀÛçzÀ £ÉÆ¨É¯ï 
¥ÁjvÉÆÃµÀPÀªÉAzÉÃ ¥ÀæSÁåw ¥ÀqÉ¢gÀÄªÀ 
‘¸ÀASÁå±Á¸ÀÛç CAvÀgÁ¶ÖçÃAiÀÄ ¥Àæ±À¹Û’AiÀÄÄ 2023gÀ 
¸Á°£À°è zÉÆgÀQzÀ À̧AzÀ s̈Àð E£ÉÆßªÉÄä 
¸ÀÄ¢ÝAiÀÄ°èzÀÝgÀÄ. 

20£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ¸ÀÄªÀiÁgÀÄ ªÀÄzsÀå ¨sÁUÀzÀ°è ¸ÀASÁå±Á¸ÀÛç PÉÃªÀ® 

ªÀiÁ»w À̧AUÀæºÀ, «AUÀqÀ£É, ¸ÀgÁ¸Àj É̄PÁÌZÁgÀ ªÀÄvÀÄÛ ªÀiÁ»wUÀ¼À 

£ÀqÀÄ«£À À̧A§AzsÀUÀ¼À 

§UÉÎ CzsÀåAiÀÄ£À 

£ÀqÉ¸ÀÄªÀ MAzÀÄ 

«zsÁ£À ±Á¸ÀÛçªÁVvÀÄÛ. 

CAzÀÄ ¹.Dgï. 

gÁªïgÀªÀgÀÄ 

±ÉÊªÁªÀ Ȩ́ÜAiÀÄ°èzÀÝ ¸ÀASÁå±Á¸ÀÛçPÉÌ ««zsÀ UÀtÂvÀ 

ªÀiÁzÀjUÀ¼À£ÀÄß ¥ÀjZÀ¬Ä¹zÀ ªÉÆzÀ°UÀgÀ°è M§âgÀÄ. 

¸ÀASÁå±Á¸ÀÛçzÀ°è UÀtÂvÀ±Á¸ÀÛçªÀ£ÀÄß À̧ÆPÀÛªÁV §¼À¹ GvÀÛªÀÄ ªÀÄÄ£ÀÆìZÀPÀ CAzÁd£ÀÄß ºÉÃUÉ 

¹zÀÞ¥Àr À̧§ºÀÄzÀÄ JA§ «µÀAiÀÄzÀ°è C£ÉÃPÀ G¥ÀAiÀÄÄPÀÛ PÉÆqÀÄUÉUÀ¼À£ÀÄß PÉÆnÖgÀÄvÁÛgÉ.  

PÁ®åA¥ÀÅr gÁzsÁPÀÈµÀÚ gÁªï (¹.Dgï. gÁªï) 1920£ÉÃ ¸É¥ÉÖA§gï 10gÀAzÀÄ PÀ£ÁðlPÀzÀ «dAiÀÄ£ÀUÀgÀ 

f¯ÉèAiÀÄ ºÀÆ«£À ºÀqÀUÀ° JA§°è d¤¹zÀgÀÄ. vÀªÀÄä vÀAzÉ-vÁ¬ÄAiÀÄgÀ ºÀvÀÄÛ d£À ªÀÄPÀÌ¼À ¥ÉÊQ CªÀgÀÄ 

JAl£ÉÃAiÀÄªÀgÀÄ. aPÀÌA¢¤AzÀ®Æ CªÀjUÉ UÀtÂvÀzÀ°è §ºÀ¼À D À̧QÛ. vÀªÀÄä 20£ÉÃ ªÀAiÀÄ¹ì£À̄ ÉèÃ 

UÀtÂvÀ±Á¸ÀÛçzÀ°è ¸ÁßvÀPÉÆÃvÀÛgÀ ¥ÀzÀ«AiÀÄ£ÀÄß UÀ½¹zÀgÀÄ. 

¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ°è D¸ÀQÛ ºÉÆA¢zÀÝ CªÀjUÉ PÀ®ÌvÁÛzÀ°è L.J¸ï.L.AiÀÄ (Indian Statistical Institute) 

¸ÁÜ¥ÀPÀgÁzÀ ¥ÉÇæ. ¥Àæ¸ÁAvÀ ZÀAzÀæ ªÀÄºÁ®£ÉÆÃ©¸ï CªÀgÀ ¥ÀjZÀAiÀÄªÁ¬ÄvÀÄ. C°è£À ¥Éæ¹qÉA¹ 

PÁ¯ÉÃf£À°è ¥ÀæUÀwAiÀÄ°èzÀÝ PÉ®ªÀÅ À̧A±ÉÆÃzsÀ£ÉUÀ¼À §UÉÎ CjvÁUÀ ¹.Dgï. gÁªï CªÀjUÉ À̧ASÁå±Á¸ÀÛçzÀ 

§UÉÎ D À̧QÛ PÉgÀ½vÀÄ. DAUÉÆèÃ-EArAiÀÄ£ÀßgÀ ªÀiÁ£ÀªÀ±Á¸ÀÛç ªÀiÁ£ÀzÀAqÀUÀ¼À ªÀiÁ¥À£À, ¸Ét§Ä 

GvÁàzÀ£ÉAiÀÄ CAzÁdÄ ªÀÄvÀÄÛ ¸ÀÄzsÁgÀuÉ, GvÀÛgÀ §AUÁ¼À ªÀÄvÀÄÛ Mj¸ÁìzÀ°è£À £ÉgÉ ºÀvÉÆÃn 

ªÀÄÄAvÁzÀªÀÅ C°è£À ¸ÀA±ÉÆÃzsÀ£Á «µÀAiÀÄUÀ¼ÁVzÀÝªÀÅ. EzÀjAzÀ ¥Àæ s̈ÁªÀUÉÆAqÀÄ 1941gÀ°è PÀ®ÌvÁÛ 

«±Àé«zÁå¤®AiÀÄzÀ À̧ASÁå±Á¸ÀÛçzÀ JA.J. ¥ÀzÀ«UÉ ¸ÉÃjPÉÆAqÀgÀÄ. C°è ºÉÆ¸ÀzÁV ¥ÁægÀA©ü¹zÀ 

¥ÀoÀåPÀæªÀÄªÁzÀÄzÀjAzÀ C¨sÀå¹ À̧®Ä CªÀ±Àå«gÀÄªÀ ¥ÀÅ¸ÀÛPÀUÀ½gÀ°®è. ¥ÁæzsÁå¥ÀPÀgÀÄUÀ¼ÀÄ ºÉaÑ£À «µÀAiÀÄUÀ½UÉ 

¸ÀA±ÉÆÃzsÀ£Á ¯ÉÃR£ÀUÀ¼À£ÉßÃ ªÀÄÆ®ªÁVj¹ vÀgÀUÀwUÀ¼À°è ¥ÁoÀ ¥ÀæªÀZÀ£À ªÀiÁqÀÄwÛzÀÝgÀÄ. EzÀÄ AiÀÄÄªÀPÀ 

gÁzsÁPÀÈµÀÚ  

              
qÁ. PÀjA© PÉ. ªÀÄºÉÃ±ï 
¨ sËvÀ±Á¸ÀÛç «¨sÁUÀ, £ÁUÁdÄð£À PÁ É̄Ãeï  
D¥sï EAf¤AiÀÄjAUï DAqï mÉPÁß®f 

  

dUÀvÀÄÛ PÀAqÀ ±ÉæÃµÀÖ ̧ ÀASÁå±Á¸ÀÛçdÕ, ¹. Dgï. 
gÁªï ¥ÀæªÀÄÄR ¥ÁvÀæªÀ»¹ C©üªÀÈ¢Þ 
¥Àr¹zÀ ºÀ®ªÁgÀÄ ªÀÄÆ® s̈ÀÆvÀ 
¥sÀ°vÁA±ÀUÀ¼ÀÄ DzsÀÄ¤PÀ ¸ÀASÁå±Á¸ÀÛçzÀ 
¥Àæ§® ¸ÁzsÀ£ÀUÀ¼ÁVzÀÄÝ ªÉÊeÁÕ¤PÀ 
¸ÀA±ÉÆÃzsÀ£ÉUÀ¼À°è ªÁå¥ÀPÀªÁV 
§¼À À̧¯ÁUÀÄwÛzÉ. 

qÁ. f. J£ï. zÀAiÀiÁ£ÀAzÀ 
ಉನ್ನತ  ವಿಜ್ಞಾನಿ (ನಿವೃತತ), ಕೌನಿಿಲ್ 
ಆಫ್ ಸ  ೈಂಟಿಫಿಕ್ & ಇೈಂಡಸ್ಟ್ರಿಯಲ್ 

ರಿಸರ್ಚ್ 
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gÁAiÀÄgÀ ¸ÁA¥ÀæzÁ¬ÄPÀ «zÁå s̈Áå¸ÀzÀ jÃwAiÀÄ£ÀÄß §zÀ°¹vÀÄ. À̧ASÁå±Á¸ÀÛçªÀ£ÀÄß NªÀð «zÁåyðVAvÀ 

«ÄV¯ÁV À̧A±ÉÆÃzsÀPÀgÀAvÉ C s̈Àå¹¹zÀgÀÄ. JA.J. ¥ÀzÀ«AiÀÄ CAUÀªÁzÀ CªÀgÀ AiÉÆÃd£Á ªÀgÀ¢AiÀÄÄ 

±ÉæÃµÀÖªÁV ºÉÆ«ÄävÀÄ. ªÀiË®åªÀiÁ¥À£À ªÀiÁrzÀ ¥ÁæzsÁå¥ÀPÀgÀÄUÀ¼ÀÄ CzÉÆAzÀÄ ¦.ºÉZï.r. 

ªÀÄºÁ¥Àæ§AzsÀªÀ£ÀÄß ºÉÆÃ®ÄwÛzÉAiÉÄAzÀÄ ¥Àæ±ÀA¹¹zÀgÀÄ. D AiÉÆÃd£Á ªÀgÀ¢AiÀÄ C£ÉÃPÀ CzsÀåAiÀÄ£ÀUÀ¼ÀÄ 

ªÀÄÄAzÉ À̧A±ÉÆÃzsÀ£Á ¯ÉÃR£ÀUÀ¼ÁV ¥ÀæPÀlUÉÆAqÀªÀÅ. 

PÀ®ÌvÁÛ «±Àé«zÁå¤®AiÀÄzÀ°è CzsÀåAiÀÄ£ÀzÀ ªÉÃ¼É ¥ÀqÉzÀ vÀgÀ É̈Ãw ¹.Dgï. gÁAiÀÄgÀ£ÀÄß À̧ASÁå±Á¸ÀÛçzÀ 

¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ°è GvÀÄÛAUÀPÉÌ Kj¹vÀÄ. 1943gÀ°è L.J¸ï.L.£À°è vÁAwæPÀ C s̈Áå¹AiÀiÁV ¸ÁÜ£À 

¥ÀqÉzÀÄzÀ®èzÉ £ÀAvÀgÀ, PÀ®ÌvÁÛ «±Àé«zÁå¤®AiÀÄzÀ°è CgÉPÁ°PÀ G¥À£Áå¸ÀPÀgÁV £ÉÃªÀÄPÀUÉÆAqÀgÀÄ. 

£À®évÀÛgÀ zÀ±ÀPÀ ªÀÄzsÀå¨sÁUÀzÀ°è ¹.Dgï. gÁªï vÀªÀÄä EvÀgÀ ̧ ÀA±ÉÆÃzsÀ£Á ̧ ÀºÉÆÃzÉÆåÃVUÀ¼À ̧ ÀºÀ¨sÁVvÀézÀ°è 

‘PÁæ÷åªÀÄgï-gÁªï EPÁé°n’ JA§ ¥sÀ°vÁA±ÀªÀ£ÀÄß ¥ÀæPÀn¹zÀgÀÄ. ̧ ÀASÁå±Á¸ÀÛçzÀ F «zsÁ£ÀªÀÅ EA¢UÀÆ 

¥Àæ À̧ÄÛvÀ ºÁUÀÆ CAzÁdÄ ¥ÀæªÀiÁtªÀ£ÀÄß UÀæ»¸ÀÄªÀ°è ¸ÀªÀÄxÀðªÉ¤¹zÉ. 

¥ÉÇæ. ªÀÄºÁ®£ÉÆÃ©¸ï CªÀgÀÄ ¹.Dgï. gÁAiÀÄgÀ£ÀÄß 

1946gÀ°è PÉÃA©æqïÓ «±Àé«zÁå¤®AiÀÄPÉÌ PÀ¼ÀÄ»¹zÀ 

¸ÀAzÀ s̈Àð CªÀgÀ À̧A±ÉÆÃzsÀ£Á ¨Á½UÉ ºÉ¨ÁâV¯ÁV 

¥Àjt«Ä¹vÀÄ. C°è ¥ÀÅgÁvÀvÀé ±Á¸ÀÛç ªÀÄvÀÄÛ d£ÁAUÀ 

±Á¸ÀÛçzÀ ªÀ¸ÀÄÛ̧ ÀAUÀæºÁ®AiÀÄzÀ°è ¸ÀASÁå±Á¸ÀÛçdÕgÁV 

GzÉÆåÃUÀPÉÌ ¸ÉÃjPÉÆAqÀgÀÄ. £ÀAvÀgÀ DzsÀÄ¤PÀ 

¸ÀASÁå±Á¸ÀÛçzÀ ¦vÁªÀÄºÀgÉ¤¹zÀ gÉÆ£Á¯ïØ ¦ü±Àgï 

CªÀgÀ ªÀiÁUÀðzÀ±Àð£ÀzÀ°è QAUïì PÁ¯ÉÃf£À°è 

¦.ºÉZï.r.UÉAzÀÄ À̧A±ÉÆÃzsÀ£ÉAiÀÄ°è 

vÉÆqÀVPÉÆAqÀgÀÄ. PÉÃA©æqïÓ «±Àé«zÁå¤®AiÀÄzÀ°è 

CAzÀÄ £ÀqÉAiÀÄÄwÛzÀÝ C£ÉÃPÀ ¨Ë¢ÞPÀ ¸ÀªÀiÁªÉÃ±ÀUÀ¼ÀÄ ªÀÄvÀÄÛ ««zsÀ PÉëÃvÀæUÀ¼À «zÁéA À̧gÉÆA¢V£À MqÀ£Ál 

CªÀgÀ À̧A±ÉÆÃzsÀ£Á wÃPÀë÷ÚvÉAiÀÄ£ÀÄß E£ÀßµÀÄÖ ºÉaÑ¹vÀÄ. C®èzÉ ¦ü±Àgï CªÀgÀ ¥ÀæAiÉÆÃUÁ®AiÀÄzÀ°è E°UÀ¼À 

C£ÀÄªÀA²PÀvÉAiÀÄ£ÀÄß CA¢£À PÁ®zÀ°è C¨sÀå¹ À̧ÄªÀ C¥ÀgÀÆ¥ÀzÀ CªÀPÁ±À ®©ü¹vÀÄ. ªÀÄ¯ÉÆèÃPï AiÀiÁAwæPÀ 

UÀtPÀAiÀÄAvÀæUÀ¼À£ÀÄß §¼À¹ LUÀ£ï ªÀiË®å ªÀÄvÀÄÛ ªÉPÀÖgïUÀ¼À£ÀÄß ¥ÀqÉAiÀÄÄªÀ «zsÁ£ÀªÀ£ÀÄß CjvÀgÀÄ. 

EzÀjAzÁV À̧ASÁå±Á¸ÀÛçzÀ ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß §ºÀÄ±Á¹ÛçÃAiÀÄ «µÀAiÀÄUÀ¼À°è C£Àé¬Ä¹ C£ÉÃPÀ ¢PÀÆìa 

¸ÀA±ÉÆÃzsÀ£ÉUÀ¼À°è vÀªÀÄä£ÀÄß vÉÆqÀV¹PÉÆ¼ÀÄîªÀAvÁ¬ÄvÀÄ. ¦.ºÉZï.r.AiÀÄ vÀgÀÄªÁAiÀÄ ¹.Dgï. gÁAiÀÄgÀÄ 

¨sÁgÀvÀPÉÌ »A¢gÀÄVzÀgÀÄ. C£ÉÃPÀ CªÀPÁ±ÀUÀ¼ÀÄ EzÁÝUÀÆå L.J¸ï.L.AiÀÄ°èAiÉÄÃ ¥ÀÇtð ¥ÁæzsÁå¥ÀPÀgÁV 

vÀªÀÄä 29£ÉÃ ªÀAiÀÄ¹ì£À°è ¸ÉÃjPÉÆAqÀgÀÄ. ªÀÄÄAzÉ, ¸ÀévÀAvÀæ s̈ÁgÀvÀzÀ°è ¥ÉÇæ. ªÀÄºÁ®£ÉÆÃ©¸ïgÀªÀgÀ 

PÀ£À¹£À PÀÆ¸ÁzÀ L.J¸ï.L.AiÀÄ£ÀÄß ªÀÄÄ£ÀßqÉ¸ÀÄªÀ°è ªÀÄºÀvÀÛgÀzÀ ¥ÁvÀæªÀ»¹zÀgÀÄ. 

 

 

¥ÉÇæ. ¹.Dgï. gÁªï PÀÄlÄA§zÉÆA¢UÉ «zÁåyð 
²æÃ¤ªÁ¸À ¨sÉÆÃUÉè PÀÄlÄA§ 
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L.J¸ï.L.£À°è ¸ÀASÁå±Á¸ÀÛçPÉÌ ¸ÀA§A¢ü¹zÀ C£ÉÃPÀ À̧A±ÉÆÃzsÀ£Á G¥ÀPÉëÃvÀæUÀ¼À£ÀÄß C©üªÀÈ¢ÞUÉÆ½¹ 

ªÀÄÄ£ÀßqÉ¹zÀgÀÄ. CªÀgÀ ªÀiÁUÀðzÀ±Àð£ÀzÀ°è ¦.ºÉZï.r. ¥ÀqÉzÀ C£ÉÃPÀ À̧A±ÉÆÃzsÀ£Á «zÁéA À̧gÀÄUÀ¼ÀÄ 

£ÀAvÀgÀ §ºÀ¼À SÁåwAiÀÄ£ÀÄß ºÉÆA¢zÀgÀÄ. J¸ï.Dgï.J¸ï. ªÀzsÀðªÀiÁ£ï, zÉÃ¨Á§ævÀ § À̧Ä, zÉÃ¸ï gÁeï, 

eÉ. gÁAiÀiï, J. ªÀÄvÁÛ¬Ä ªÀÄvÀÄÛ ²æÃ¤ªÁ¸À s̈ÉÆÃUÉè CªÀgÀ°è PÉ®ªÀgÀÄ. 

1953-54gÀ°è CªÉÄÃjPÀzÀ E°è£ÉÆÃ¬Ä¸ï «±Àé«zÁå¤®AiÀÄPÉÌ PÉÊUÉÆAqÀ vÀªÀÄä MAzÀÄ CzsÀåAiÀÄ£À 

¥ÀæªÁ À̧zÀ°è CªÀjUÉ C°èAiÀÄ ¥ÀæxÀªÀÄ rfl¯ï UÀtPÀAiÀÄAvÀæªÁzÀ E¯Áè÷åPï£ÀÄß §¼À À̧ÄªÀ CªÀPÁ±À 

zÉÆgÀQvÀÄ. CzÀÄ CvÀåAvÀ QèµÀÖ UÀtÂvÀUÀ¼À£ÀÄß ©r À̧ÄªÀ°è CwÃ PÀrªÉÄ À̧ªÀÄAiÀÄ §¼À À̧ÄwÛgÀÄªÀÅzÀ£ÀÄß 

ªÀÄ£ÀUÀAqÀgÀÄ. ¨sÁgÀvÀPÉÌ »A¢gÀÄVzÀ §½PÀ L.J¸ï.L.£À°è ¸ÁÖn¹ÖPÀ¯ï PÀA¥ÀÇånAUï DgÀA©ü¸ÀÄªÀ §UÉÎ 

¥Àæ¸ÁÛ¦¹zÀgÀÆ DªÁUÀ CzÀÄ PÉÊUÀÆqÀ°®è. DzÀgÀÆ, £ÀAvÀgÀ s̈ÁgÀvÀzÀ ªÉÆvÀÛ ªÉÆzÀ® UÀtPÀAiÀÄAvÀæ 

L.J¸ï.L.£À¯ÉèÃ ¸ÁÜ¦¸ÀÄªÀAvÁ¬ÄvÀÄ. 1959gÀ°è L.J¸ï.L.AiÀÄÄ ¨sÁgÀvÀ ¸ÀgÀPÁgÀzÀ ªÀÄÆ®PÀ gÁ¶ÖçÃAiÀÄ 

¥ÀæªÀÄÄR À̧A¸ÉÜAiÀiÁV UÀÄgÀÄw¸À®ànÖvÀÄ. D ªÀÄÆ®PÀ À̧A±ÉÆÃzsÀ£Á PÉÃAzÀæªÀ®èzÉ ¸ÁéAiÀÄvÀÛvÉ ¥ÀqÉzÀ 

«zÁå À̧A¸ÉÜAiÀiÁVAiÀÄÆ ªÀiÁ£ÀåvÉAiÀÄ£ÀÄß ¥ÀqÉ¬ÄvÀÄ. vÀ£ÀßzÉÃ ºÉ¸Àj£À°è ¥ÀzÀ« ªÀÄvÀÄÛ ¦.ºÉZï.r.UÀ¼À£ÀÄß 

¥ÀæzÁ£À ªÀiÁqÀÄªÀAvÁ¬ÄvÀÄ. ¨sÁgÀvÀzÀ°è ¸ÀASÁå±Á¸ÀÛçzÀ CzsÀåAiÀÄ£À ªÀÄvÀÄÛ ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ°è «£ÀÆvÀ£À 

¥ÀoÀåPÀæªÀÄUÀ¼À£ÀÄß C£ÀÄµÁÖ£ÀUÉÆ½¸À®Ä À̧ºÀPÁjAiÀiÁ¬ÄvÀÄ. 

CgÀªÀvÀÛgÀ zÀ±ÀPÀzÀ°è ¹.Dgï. gÁªï EªÀgÀ PÉÆqÀÄUÉUÀ¼À£ÀÄß UÀÄgÀÄw¹ ¥Àæw¶ÖvÀ ±ÁAw ¸ÀégÀÆ¥ï s̈ÀmÁßUÀgï 

¥Àæ±À¹Û, ¥sÉ¯ÉÆÃ²¥ï D¥sï gÁAiÀÄ¯ï ¸ÉÆ¸ÉÊn ªÀÄvÀÄÛ ¥ÀzÀä¨sÀÆµÀt ¥Àæ±À¹ÛUÀ¼ÀÄ CªÀgÀ£ÀÄß CgÀ¹ §AzÀªÀÅ. 

C®èzÉ, CªÉÄÃjPÀzÀ C£ÉÃPÀ «±Àé«zÁå¤®AiÀÄUÀ½AzÀ CªÀjUÉ UËgÀªÀ ¥ÁæzsÁå¥ÀPÀgÁV G¥À£Áå¸À 

¸ÀgÀtÂUÀ¼À£ÀÄß £ÀqÉ¹ PÉÆqÀ®Ä DºÁé£ÀUÀ¼ÀÄ §AzÀªÀÅ. £ÀAvÀgÀ 1979gÀ°è CªÀgÀÄ ¦mïì§Uïð 

«±Àé«zÁå¤®AiÀÄzÀ°è ¥ÀÇtð ¥ÁæzsÁå¥ÀPÀgÁV Ȩ́ÃjPÉÆAqÀgÀÄ. ªÀÄÄA¢£À ¸ÀÄªÀiÁgÀÄ 20 ªÀµÀðUÀ¼À PÁ® 

vÀªÀÄä ¸ÀA±ÉÆÃzsÀ£Á PÉëÃvÀæzÀ «ÄwAiÀÄ£ÀÄß « À̧Ûj¸ÀÄªÀ°è C«gÀvÀ ±Àæ«Ä¹zÀgÀÄ. 2001gÀ°è ¨sÁgÀvÀzÀ JgÀqÀ£ÉÃ 

CvÀÄå£ÀßvÀ ¥Àæ±À¹ÛAiÉÄ¤¹zÀ ¥ÀzÀä«¨sÀÆµÀt ªÀÄvÀÄÛ 2002gÀ°è CªÉÄÃjPÀzÀ «eÁÕ£À PÉëÃvÀæzÀ CvÀÄå£ÀßvÀ 

¥Àæ±À¹ÛAiÀiÁzÀ ‘£ÁåµÀ£À¯ï ªÉÄqÀ¯ï D¥sï ¸ÉÊ£ïì’UÀ½UÉ ¨sÁd£ÀgÁzÀgÀÄ.  

‘¸ÀASÁå±Á¸ÀÛçzÀ CAvÀgÁ¶ÖçÃAiÀÄ ¥Àæ±À¹Û’AiÀÄÄ JgÀqÀÄ ªÀµÀðUÀ½UÉÆªÉÄä PÉÆqÀªÀiÁqÀ¯ÁUÀÄvÀÛzÉ. EzÀ£ÀÄß 

¥ÁæAiÉÆÃVPÀªÁV §¼À¸À§ºÀÄzÁzÀ ºÁUÀÆ EvÀgÀ PÉëÃvÀæUÀ¼À°è ºÉÆ¸À D«µÁÌgÀUÀ½UÉ ¸ÀºÀPÁjAiÀiÁUÀÄªÀ 

¸ÀASÁå±Á¸ÀÛçzÀ ¥Àæ§® ªÀÄvÀÄÛ ªÀÄÆ® PÀ®à£ÉUÀ½UÉ PÁgÀtgÁzÀ ªÀåQÛUÀ¼ÀÄ CxÀªÁ vÀAqÀUÀ½UÉ ¥ÀæzÁ£À 

ªÀiÁqÀ¯ÁUÀÄvÀÛzÉ. ¹. Dgï. gÁAiÀÄgÀÄ ¥ÀæªÀÄÄR ¥ÁvÀæªÀ»¹ C©üªÀÈ¢Þ ¥Àr¹zÀ ªÀÄÆgÀÄ ªÀÄÆ® s̈ÀÆvÀ 

¥sÀ°vÁA±ÀUÀ¼ÀÄ DzsÀÄ¤PÀ ̧ ÀASÁå±Á¸ÀÛçzÀ ¥Àæ§® ̧ ÁzsÀ£ÀUÀ¼ÁVzÀÄÝ ªÉÊeÁÕ¤PÀ ̧ ÀA±ÉÆÃzsÀ£ÉUÀ¼À°è ªÁå¥ÀPÀªÁV 

G¥ÀAiÉÆÃV¸À®àqÀÄwÛzÉ. CªÀÅUÀ¼ÉAzÀgÉ PÁæ÷åªÀÄgï-gÁªï É̄ÆÃAiÀÄgï ¨ËAqï, gÁªï-¨ÁèPïªÉ¯ï 

yAiÀÄgÀA ªÀÄvÀÄÛ E£ï¥sÀªÉÄðÃµÀ£ï fAiÉÆÃªÉÄnæ. EwÛÃa£À ªÀµÀðUÀ¼À°è §ºÀ¼ÀµÀÄÖ PÀÄvÀÆºÀ® PÉgÀ½¹gÀÄªÀ 

»Uïì É̈ÆÃ¸Á£ï ¥ÀæAiÉÆÃUÀUÀ¼À §ºÀÄ¥ÀæªÀiÁtzÀ zÀvÁÛA±À ªÀÄvÀÄÛ ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß AiÀÄÄPÀÛ jÃwAiÀÄ°è  



  

   

Vaisheshika   Aug 2024                                                                                      7 | P a g e  

 

 

 

CxÉðÊ¸À®Ä E£ï¥sÀªÉÄðÃµÀ£ï fAiÉÆÃªÉÄnæAiÀÄ£ÀÄß §¼À À̧¯ÁUÀÄwÛzÉ. ¹UÀß¯ï ¥ÉÇæ¸É¹AUï, EªÉÄÃeï 

¸ÉVæUÉÃ±À£ï, CAmÉ£Á, qÁmÁ ¸ÉÊ£ïì, Cnð¦üµÀ¯ï EAl°eÉA¸ï ªÀÄÄAvÁzÀ C£ÉÃPÀ DzsÀÄ¤PÀ 

CAvÀgï±Á¹ÛçÃAiÀÄ vÀAvÀæeÁÕ£ÀUÀ¼À°èAiÀÄÆ ¥ÀæUÀw ¸Á¢ü À̧®Ä EzÀ£ÀÄß §¼À¸À¯ÁUÀÄwÛzÉ.  

2023gÀ ̧ Á°£À°è ¥ÉÇæ¥sÉ¸Àgï ¹.Dgï. gÁªïgÀªÀjUÉ F ¥Àæ±À¹ÛAiÀÄÄ zÉÆgÀQzÀ ̧ ÀAzÀ¨sÀðzÀ°è CªÀgÀ ªÀAiÀÄ¸ÀÄì 

103 ªÀµÀð. CzÁzÀ PÉ®ªÉÃ wAUÀ¼À°è 2023£ÉÃ DUÀ¸ïÖ 22gÀAzÀÄ CªÉÄjPÀzÀ £ÀÆåAiÀiÁPïð£À°è 

PÉÆ£ÉAiÀÄÄ¹gÉ¼ÉzÀgÀÄ. À̧ASÁå±Á¸ÀÛç PÉëÃvÀæPÉÌ ¸ÀÄªÀiÁgÀÄ 75 ªÀµÀðUÀ¼À ¢ÃWÀðPÁ® É̈¼ÀPÀ£ÀÄß ZÉ°èzÀ 

¢Ã¥ÀªÉÇAzÀÄ DjzÀgÀÆ É̈¼ÀPÀÄ E£ÀÆß ¥À À̧j¸ÀÄwÛzÉ.  

ªÀÄÆ®: (1) ²æÃ¤ªÁ¸ï s̈ÉÆÃUÉè, ªÀiÁf «eÁÕ¤, gÁ¶ÖçÃAiÀÄ ªÉÊªÀiÁAvÀjPÀë ¥ÀæAiÉÆÃUÀ±Á¯ÉUÀ¼ÀÄ (NAL), 

¨ÉAUÀ¼ÀÆgÀÄ. EªÀgÀÄ ¹.Dgï. gÁªï CªÀgÀ «zÁåyð.   
 

Source: “The Rao Centuplicate” by Srinivas Bhogle former scientist of NAL and 

student of C.R. Rao. 

<https://bademian.wpcomstaging.com/2023/05/24/the-rao-centuplicate/?amp=1> 

(2) “Eminent Statistician C.R. Rao Awarded 2023 International Prize in Statistics” by 

Alexandria V. A.,  

Source: <https://statprize.org/2023-International-Prize-in-Statistics-Awarded-to-C-

R-Rao.cfm> 
 
¸ÀAQë¥ÀÛ ¸ÁgÁA±À: qÁ. PÀjA© PÉ. ªÀÄºÉÃ±ï, s̈ËvÀ±Á¸ÀÛç «¨sÁUÀ, £ÁUÁdÄð£À PÁ É̄Ãeï D¥sï 
EAf¤AiÀÄjAUï DAqï mÉPÁß®f, ªÀÄÄzÀÄUÀÄQð, ªÉAPÀlVj PÉÆÃmÉ CAZÉ, zÉÃªÀ£ÀºÀ½î, ¨ÉAUÀ¼ÀÆgÀÄ. 

qÁ. f. J£ï. zÀAiÀiÁ£ÀAzÀ, Omï ¸ÁÖArAUï «eÁÕ¤ (¤ªÀÈvÀÛ) - PË¤ì̄ ï D¥sï Ȩ́ÊAn¦üPï CAqï 
EAqÀ¹ÖçAiÀÄ¯ï j À̧Zïð (CSIR) - £ÀªÀzÉºÀ°, 622, qÁ. gÁeï PÀÄªÀiÁgï gÀ¸ÉÛ, 2£ÉÃ ¨ÁèPï, 
gÁeÁf£ÀUÀgÀ, É̈AUÀ¼ÀÆgÀÄ. 

* * * * * * * 
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DAvÁék ¯ÁgÉ£ï ®ªÁ¹AiÉÄ 
 

ºÀ¢£ÉAl£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ GvÀÛgÁzsÀðªÀÅ DzsÀÄ¤PÀ gÀ¸ÁAiÀÄ£À «eÁÕ£ÀzÀ 
¥ÁægÀA s̈À PÁ®ªÉAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ. C£ÉÃPÀ ±ÀvÀªÀiÁ£ÀUÀ½AzÀ 
£ÀqÉzÀÄ§A¢zÀÝ D¯ïPÉ«Ä PÉÆ£ÉAiÀiÁV DzsÀÄ¤PÀ gÀ¸ÁAiÀÄ£À«eÁÕ£À DUÀ 
PÁ°nÖvÀÄ. C¯ïPÉ«Ä ºÀÄnÖzÀÄÝ JgÀqÀÄ ªÀÄÄRå PÁAiÀÄðUÀ¼À£ÀÄß ¸Á¢ü¸À®Ä, 
MAzÀÄ QÃ¼ÀÄ É̄ÆÃºÀUÀ¼À£ÀÄß a£ÀßªÁV ¥ÀjªÀwð À̧ÄªÀÅzÀÄ, JgÀqÀÄ, 
ªÀiÁ£ÀªÀ£À£ÀÄß CªÀÄgÀ£À£ÁßV¸À§®è zÀæªÀåªÀ£ÀÄß vÀAiÀiÁj¸ÀÄªÀÅzÀÄ. 
D¯ïPÉ«Ä¬ÄAzÀ EªÉgÀqÀ£ÀÆß ¸Á¢ü¸À¯ÁUÀ¢zÀÝgÀÆ, CzÀPÁÌV ¸ÁzsÀ£É 
ªÀiÁrzÀªÀgÀÄ ºÀ®ªÁgÀÄ ¥ÀæAiÉÆÃUÀ ¥ÀzÀÞwUÀ¼À£ÀÄß, ¥ÀæAiÉÆÃUÀ À̧®PÀgÀuÉUÀ¼À£ÀÄß gÀÆ¦¹zÀgÀÄ. (£ÀÆål£ï 
¸ÀºÀ D¯ïPÉ«Ä ¸ÁzsÀPÀgÁVzÀÝgÀÄ). EªÀÅ PÁ¯Á£ÀAvÀgÀzÀ°è ¸ÀÄzsÁgÀuÉAiÀiÁV ºÉÆ¸À gÀÆ¥À ¥ÀqÉAiÀÄÄvÁÛ 
§AzÀÄ DzsÀÄ¤PÀ «eÁÕ£ÀPÉÌ ªÀÄÆ® À̧ºÀPÁjAiÀiÁzÀªÀÅ. 

ºÀ¢£ÉÃ¼ÀÄ-ºÀ¢£ÉAl£ÉAiÀÄ ±ÀvÀªÀiÁ£ÀzÀ «eÁÕ¤UÀ¼À°è ¥ÀæZÀ°vÀªÁVzÀÝ E£ÉÆßAzÀÄ «ZÁgÀªÉAzÀgÉ 
¥ÉÇf¸ÀÖ£ï ªÁzÀ. EzÀÄ dªÀÄð£ï D¯ïPÉ«Ä¸ÀÖgÁzÀ AiÉÆºÁ£ï AiÉÆDQªÀiï É̈RgïjAzÀ ªÀÄArvÀªÁzÀ 
PÀ¥ÉÇÃ® PÀ®à£ÉAiÀiÁVvÀÄÛ. "¥sÉÇèÃf¸ÀÖ£ï" JAzÀÄ ºÉ À̧gÀÄ PÉÆlÖªÀgÀÄ E£ÉÆß§â dªÀÄð£ï D¯ïPÉ«Ä¸ïÖ 
J£ïð¸ïÖ ¸ÁÖ¯ï. F PÀ®à£ÉAiÀÄÄ ªÀ¸ÀÄÛUÀ¼À zÀºÀ£ÀQæAiÉÄUÉ ¸ÀA§AzsÀ¥ÀlÖzÀÄÝ, C¯ïPÉ«Ä ¥ÀæAiÉÆÃUÀUÀ¼À°è 
ªÀ À̧ÄÛUÀ¼À zÀºÀ£À ªÀÄvÀÄÛ CzÀjAzÀ §AzÀ GvÀà£ÀßUÀ¼À ¥ÀjÃPÉë ªÀiÁqÀÄªÀÅzÀÄ, CªÀÅUÀ¼À UÀÄt ®PÀëtUÀ¼À£ÀÄß 
PÀAqÀÄ»rAiÀÄÄªÀÅzÀÄ §ºÀÄ ¥ÀæªÀÄÄRªÁzÀ ZÀlÄªÀnPÉAiÀiÁVvÀÄÛ. ¥sÉÇèÃf¸ÀÖ£ï ªÁ¢UÀ¼À ¥ÀæPÁgÀ MAzÀÄ ªÀ¸ÀÄÛ 
zÀ»¹zÁUÀ CzÀjAzÀ §tÚ«®èzÀ, ªÁ À̧£É E®èzÀ ªÀÄvÀÄÛ s̈ÁgÀ«®èzÀ "¥sÉÇèÃf¸ÀÖ£ï" ©qÀÄUÀqÉAiÀiÁUÀÄvÀÛzÉ 
ªÀÄvÀÄÛ G½zÀ GvÀà£ÀßªÀÅ ±ÀÄzÀÞªÁzÀ ªÀÄÆ®zsÁvÀÄªÁVgÀÄvÀÛzÉ JA§ £ÀA©PÉ EvÀÄÛ. F ¥sÉÇèÃf¸ÀÖ£ï 
ªÁzÀzÀ°è zÀÈqsÀ£ÀA©PÉ ElÖªÀgÀ°è eÉÆ Ȩ́¥sï ¦æÃ¸ïnè PÀÆqÀ M§âgÀÄ. CªÀgÀÄ vÀªÀÄä D £ÀA©PÉAiÀÄ£ÀÄß 

PÉÆ£ÉAiÀÄªÀgÉUÀÆ À̧r°¸À°®è. EzÀÄ £ÀªÀÄVÃUÀ «avÀæªÁVAiÀÄÆ 
UÉÆAzÀ®ªÀÄAiÀÄªÁVAiÀÄÆ vÉÆÃgÀ§ºÀÄzÀÄ. DzÀgÉ ºÀ¢£ÉAl£É 
±ÀvÀªÀiÁ£ÀzÀ "«eÁÕ¤UÀ½UÉ" CzÀÄ ªÉÊeÁÕ¤PÀ À̧vÀåªÁVvÀÄÛ. KPÉAzÀgÉ, 
DUÀ zsÁvÀÄªÉAzÀgÉ CªÀgÀÄ w½zÀzÉÝÃ É̈ÃgÉ. ¥ÀæAiÉÆÃUÀUÀ¼À°è J¯Áè 
ªÀ À̧ÄÛUÀ¼À vÀÆPÀUÀ¼À£ÀÄß ¯ÉPÀÌPÉÌ vÉUÉzÀÄPÉÆ¼ÀÄîwÛgÀ°®è. vÀÆPÀ ªÀiÁqÀÄªÀÅzÀPÉÌ 
MAzÀÄ À̧jAiÀiÁzÀ PÀæªÀÄ«gÀ°®è. »ÃUÁV ¥sÉÇèÃf¸ÀÖ£ï ªÁzÀ DUÀ 
UÉÆwÛzÀÝ PÉ®ªÀÅ ¥ÀæAiÉÆÃUÀ¹zÀÞ ªÀiÁ»wUÀ¼À£ÀÄß «ªÀj À̧ÄªÀÅzÀPÉÌ 
ºÉÆA¢PÉAiÀiÁVvÀÄÛ. DzÀÝjAzÀ D ªÁzÀ ªÀÄ£ÀßuÉUÉ ¥ÁvÀæªÁVvÀÄÛ. 

EAvÀºÀ À̧A¢üUÀÞ PÁ®zÀ°è, UÉÆAzÀ®ªÀÄAiÀÄ ªÁvÁªÀgÀtzÀ°è 
¤dªÁzÀ ªÉÊeÁÕ¤PÀ ªÉÊZÁjPÀvÉAiÀÄ£ÀÄß ¥Àæ¨sÁªÀAiÀÄÄvÀªÁV ©wÛzÀªÀgÀ°è 
CUÀæUÀtågÉAzÀgÉ DAvÁék ¯ÁgÉ£ï ®ªÁ¹AiÉÄ. CªÀgÀÄ "¥sÉÇèÃf¸ÀÖ£ï 
¨sÀÆvÀªÀ£ÀÄß" gÀ¸ÁAiÀÄ£À±Á¸ÀÛç¢AzÀ ºÉÆqÉzÉÆÃr¹zÀ ªÀÄAvÀæªÁ¢, 

“DzsÀÄ¤PÀ gÀ¸ÁAiÀÄ£À±Á¸ÀÛçzÀ d£ÀPÀ" JAzÀÄ ºÉ¸ÀgÁVzÁÝgÉ.  

¨Á®å ªÀÄvÀÄÛ «zÁå s̈Áå¸À 

1743 DUÀ¸ïÖ 26 gÀAzÀÄ ¥Áåj¸ï £À MAzÀÄ ²æÃªÀÄAvÀ PÀÄlÄA§zÀ°è DAvÁék d¤¹zÀgÀÄ. vÀAzÉ eÁ£ï 
DAvÁék ¥Àæ¹zÀÞ £ÁåAiÀÄªÁ¢UÀ¼ÁVzÀÝgÀÄ. vÁ¬Ä J«Ä°Ã ¥ÀÅAQÖAiÀÄÄ PÀÆqÀ ¥Àæ¹zÀÞ £ÁåAiÀÄªÁ¢UÀ¼À 
ªÀÄ£ÉvÀ£ÀPÉÌ Ȩ́ÃjzÀªÀgÀÄ (J«Ä°ÃAiÀÄ vÀAzÉ ¥Á°ðªÉÄAn£À £ÁåAiÀÄªÁ¢UÀ¼ÁVzÀÝgÀÄ). DAvÁék LzÀÄ  

 
qÁ. f. £ÁUÉÃAzÀæ¥Àà 

gÀ¸ÁAiÀÄ£À±Á¸ÀÛç ¥ÁæzsÁå¥ÀPÀgÀÄ («±ÁæAvÀ) 
¨ÉAUÀ¼ÀÆgÀÄ «±Àé«zÁå®AiÀÄ 

  

       DAvÁék ¯ÁgÉ£ï ®ªÁ¹AiÉÄ 

    (1743-1794) 
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ªÀµÀðzÀªÀ¤zÁÝUÀ J«Ä°Ã wÃjPÉÆAqÀgÀÄ.. DUÀ CªÀjUÉ ªÀÄÆgÀÄ ªÀµÀðzÀ ºÉtÄÚ ªÀÄUÀÄ ªÉÄÃj EzÀÝ¼ÀÄ. 
»ÃUÉ vÁ¬ÄAiÀÄ ¯Á®£É ¥Á®£É¬ÄAzÀ ªÀAavÀgÁzÀ E§âgÀÄ aPÀÌ ªÀÄPÀÌ¼À£ÀÄß £ÉÆÃrPÉÆ¼ÀÄîªÀ dªÁ¨ÁÝj 
vÀAzÉAiÀÄ ªÉÄÃ¯É ©vÀÄÛ. EzÀÄ vÀªÉÆä§âjAzÀ¯ÉÃ DUÀzÀ PÉ® À̧ªÉAzÀÄ w½zÀ CªÀgÀÄ ªÀÄPÀÌ¼À£ÀÄß PÀgÉzÀÄPÉÆAqÀÄ 
vÀªÀÄä vÁ¬ÄAiÀÄ ªÀÄ£ÉUÉ ºÉÆÃzÀgÀÄ. J«Ä°ÃAiÀÄ vÀAV PÁA¸ÁÖ£ïì ¥ÀÅAQÖAiÀÄÆ PÀÆqÀ ªÀÄPÀÌ¼À£ÀÄß 
£ÉÆÃrPÉÆ¼ÀÄîªÀÅzÀPÁÌV ªÀÄzÀÄªÉ ªÀiÁrPÉÆ¼ÀÄîªÀÅzÀ£ÀÄß ©lÄÖ vÀ£Àß£ÀÄß ¥ÀÇtð vÉÆqÀV¹PÉÆAqÀgÀÄ. eÁ£ï 
PÀÆqÀ ªÀÄPÀÌ¼À K½UÉUÁV vÀªÀÄä fÃªÀ£ÀªÀ£ÀÄß «ÄÃ À̧¯ÁVlÖgÀÄ.  

GvÀÛªÀÄ «zÁå s̈Áå¸ÀzÀ ªÀÄºÀvÀéªÀ£ÀÄß w½¢zÀÝ aPÀÌªÀÄä 1954gÀ°è DAvÁék£À£ÀÄß «eÁÕ£À ªÀÄvÀÄÛ 
UÀtÂvÀ±Á¸ÀÛæUÀ¼À CzsÀåAiÀÄ£ÀPÉÌ ¥Àæ¹zÀÞªÁVzÀÝ ªÀÄeÁj£ï PÁ É̄ÃfUÉ ̧ ÉÃj¹zÀgÀÄ. C°è ¥Àæ¹zÀÞ RUÉÆÃ¼À «eÁÕ¤ 
®Æ¬Ä qÉ ¯ÁPÉÃ¯ï, s̈ÀÆ«eÁÕ¤ eÁ£ï KnAiÀÄ£ï UÀÄåmÁÖqïð, ¸À À̧å«eÁÕ¤ ¨É£Áðqïð qÉ dÄ¹ÛAiÀÄÄ 

ªÀÄvÀÄÛ gÀ¸ÁAiÀÄ£À «eÁÕ¤ V¯ËèªÀiï ¥sÁæA¸Áé gÀÆJ¯ï – EªÀgÀÄUÀ¼À «zÁåyðAiÀiÁV DAvÁék ²PÀët 
¥ÀqÉzÀgÀÄ. EzÀjAzÀ CªÀjUÉ PÁ£ÀÆ£ÀÄ ªÀÈwÛAiÀÄ£ÀÄß PÉÊUÉÆ¼Àî®Ä C£ÀÄªÀÄw zÉÆgÉvÀgÀÆ CzÀ£ÀÄß CªÀgÀÄ 
JAzÀÆ ªÀiÁqÀ¯ÉÃ E®è. §zÀ¯ÁV vÀªÀÄä°èzÀÝ «eÁÕ£ÀzÀ°è£À CzÀªÀÄå D À̧QÛUÉ ªÀÄtÂzÀÄ R¤d±Á¸ÀÛç ªÀÄvÀÄÛ 
gÀ¸ÁAiÀÄ£À±Á¸ÀÛçUÀ¼À C s̈Áå¸ÀªÀ£ÀÄß ªÀÄÄAzÀÄªÀj¹zÀgÀÄ. 

®ªÁ¹AiÉÄ vÀªÀÄä ±Á¯Á-PÁ É̄ÃdÄ C¨sÁå¸ÀzÀ°è GvÀÛªÀÄ «zÁåyðAiÀiÁVzÀÝgÀÄ. ºÀ®ªÁgÀÄ 
¥ÁjvÉÆÃµÀPÀUÀ¼À£ÀÄß ¥ÀqÉzÀgÀÄ. ªÀÄeÁj£ï PÁ¯ÉÃf£À «zÁåyðAiÀiÁVzÁÝUÀ¯ÉÃ ¥ÁæzsÁå¥ÀPÀjUÉ ¥ÀæAiÉÆÃUÀ 
ªÀiÁqÀÄªÀ°è ¸ÀºÁAiÀÄ ªÀiÁqÀÄwÛzÀÝgÀ®èzÉÃ vÀªÉÃ À̧évÀB C£ÉÃPÀ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÆß ªÀiÁrzÀgÀÄ. CªÀgÀÄ 
¨sÀÆ«eÁÕ£ÀzÀ°è ªÀiÁrzÀ PÉ®¸À¢AzÀ®Æ ªÀÄvÀÄÛ zÉÆqÀØ £ÀUÀgÀUÀ¼À ©Ã¢UÀ½UÉ ¢Ã¥ÀUÀ¼À£ÀÄß MzÀV¸ÀÄªÀ 
ªÀåªÀ Ȩ́ÜAiÀÄ£ÀÄß ºÉÃUÉ ªÀiÁqÀ§ºÀÄzÉA§ÄzÀ£ÀÄß PÀÄjvÀÄ §gÉzÀ ¥Àæ§AzsÀPÁÌVAiÀÄÆ CªÀjUÉ 25£ÉÃ 
ªÀAiÀÄ¹ì£À°èAiÉÄÃ ¥sÁæ£ïì zÉÃ±ÀzÀ gÁAiÀÄ¯ï «eÁÕ£À CPÁqÉ«ÄAiÀÄ À̧zÀ À̧åvÀéªÀ£ÀÄß PÉÆqÀªÀiÁqÀ¯Á¬ÄvÀÄ. DUÀ 
(1768gÀ°è) DPÁqÉ«ÄAiÀÄ°è ¥ÀæxÀªÀÄ ̈ ÁjUÉ "f¥ÀìªÀiï R¤dzÀ «±ÉèÃµÀuÉ ªÀÄvÀÄÛ CzÀ£ÀÄß ºÉaÑ£À ±ÁRzÀ°è 
PÁ¬Ä¹ ¥Áȩ̀ ÀÖgï D¥sï ¥Áåj¸ï vÀAiÀiÁjPÉ" JA§ G¥À£Áå¸ÀªÀ£ÀÄß ªÀiÁrzÀgÀÄ. 

CA¢£À gÁdQÃAiÀÄ ¥Àj¹Üw 

ºÀ¢£ÉAl£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ ªÀÄzsÀå¨sÁUÀzÀ°è ¥sÁæ£ïì zÉÃ±ÀzÀ°è 15£ÉÃ ®Æ¬Ä £ÀAvÀgÀ 16£ÉÃ ®Æ¬Ä gÁd£À 
DqÀ½vÀ £ÀqÉAiÀÄÄwÛvÀÄÛ. DUÀ §ºÀÄvÉÃPÀ AiÀÄÆgÉÆÃ¦£À J®è zÉÃ±ÀUÀ¼À®Æè, ¸ÁªÀiÁfPÀ DgÁdPÀvÉ 
G®âtÂ¹vÀÄÛ. CzÀÆ ¥sÁæ£ïì zÉÃ±ÀzÀ°è CzÀgÀ ¥ÀæRgÀvÉ E£ÀÆß ºÉZÁÑVvÀÄÛ. ¢ÃWÀðPÁ®zÀ §gÀUÁ®¢AzÀ 
gÉÊvÀgÀ fÃªÀ£À §ºÀ¼À PÀpt ¥Àj¹ÜwAiÀÄ°èvÀÄÛ. ̧ ÀtÚ¥ÀÅlÖ zÀAUÉUÀ¼ÀÄ, »A¸ÁZÁgÀUÀ¼À°è vÉÆqÀVzÀ UÀÄA¥ÀÅUÀ¼À 
ºÁªÀ½ ¸ÁªÀiÁ£ÀåªÁV £ÀqÉAiÀÄÄvÀÛ̄ ÉÃ EgÀÄwÛzÀÝªÀÅ. ¥Àj¹Üw »ÃVzÀÝgÀÆ À̧PÁðgÀªÀÅ PÀAzÁAiÀÄ ªÀ¸ÀÆ° 
ªÀiÁqÀÄªÀÅzÀ£ÀÄß ªÀiÁvÀæ PÀrªÉÄ ªÀiÁqÀ°®è. C®èzÉÃ PÀAzÁAiÀÄ ªÀ¸ÀÆ°AiÀÄ£ÀÄß SÁ¸ÀV PÀA¥À¤UÀ½UÉ 
M¦à À̧¯ÁVvÀÄÛ. gÁdåPÉÌ PÀAzÁAiÀÄ ¸ÀAUÀæ»¸ÀÄªÀÅzÀÄ F PÀA¥À¤UÀ¼À PÀvÀðªÀåªÁVvÀÄÛ. F PÀA¥À¤UÀ¼À 
ªÁgÀ À̧ÄzÁgÀgÀ£ÀÄß "PÀAzÁAiÀÄ gÉÊvÀgÀÄ" JAzÀÄ ºÉ¸Àj À̧¯ÁVvÀÄÛ. EªÀgÀÄ J¯Áè vÀgÀºÀzÀ PÀAzÁAiÀÄªÀ£ÀÄß 
¸ÀAUÀæ» À̧ÄwÛzÀÝgÀÄ. zÉÃ±ÀPÉÌ CªÀÄzÀÄ ªÀiÁrPÉÆ¼ÀÄîwÛzÀÝ À̧gÀPÀÄUÀ¼À CªÀÄzÀÄ À̧ÄAPÀªÀ£ÀÄß PÀÆqÀ EªÀgÉÃ 
¸ÀAUÀæ» À̧®Ä C£ÀÄªÀÄw EvÀÄÛ. PÀAzÁAiÀÄ gÉÊvÀgÀ°è §ºÀ¼ÀµÀÄÖ d£À vÀªÀÄä C¢üPÁgÀªÀ£ÀÄß 
zÀÄgÀÄ¥ÀAiÉÆÃV¹PÉÆAqÀÄ CPÀæªÀÄªÁV PÀAzÁAiÀÄ ªÀÄvÀÄÛ ̧ ÀÄAPÀUÀ¼À£ÀÄß ªÀ¸ÀÆ° ªÀiÁr ¤AiÀÄªÀÄ¨Á»gÀªÁV 
ºÀt UÀ½¹ ²æÃªÀÄAvÀgÁUÀÄwÛzÀÝgÀÄ; UÀ½¹zÀ ºÀtªÀ£ÀÄß zÀÄAzÀÄUÁjPÉAiÀÄ fÃªÀ£ÀPÁÌV 
G¥ÀAiÉÆÃV¹PÉÆ¼ÀÄîwÛzÀÝgÀÄ. F CPÀæªÀÄ ªÀåªÀºÁgÀzÀ zÀÄµÀàjuÁªÀÄªÀ£ÀÄß ªÁå¥ÁjUÀ¼ÀÆ, §qÀªÀgÀÆ 
C£ÀÄ¨sÀ« À̧¨ÉÃPÁUÀÄwÛvÀÄÛ. »ÃUÁV "PÀAzÁAiÀÄ gÉÊvÀgÀ£ÀÄß" §gÀUÁ®¢AzÀ §¼À®ÄwÛzÀÝ PÀÈ¶ gÉÊvÀgÀÆ ªÀÄvÀÄÛ 
ªÁå¥ÁgÀ¸ÀÜgÀÆ §ºÀ¼ÀªÁV zÉéÃ¶ À̧ÄwÛzÀÝgÀÄ. EªÀgÀ£ÀÄß ºÀvÉÆÃnAiÀÄ°èqÀzÀ 16£ÉÃ ®Æ¬Ä gÁd£ÀÆ PÀÆqÀ  
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¥ÀæeÉUÀ¼À UËgÀªÀªÀ£ÀÄß PÀ¼ÉzÀÄPÉÆArzÀÝ£ÀÄ. F ¥Àj¹Üw ªÀÄÄAzÀÄªÀjzÀÄ PÉÆ£ÉUÉ 1780 zÀ±ÀPÀzÀ PÉÆ£ÉAiÀÄ 
ªÉÃ¼ÉUÉ G®âtUÉÆAqÀÄ PÁæAwAiÀÄ gÀÆ¥À vÀ¼ÉzÀÄ »A Ȩ́ ¥ÀgÁPÁµÀ× ªÀÄÄnÖvÀÄ. gÁdåªÀÅ PÁæAwPÁgÀgÀ 
PÉÊªÀ±ÀªÁ¬ÄvÀ®èzÉÃ À̧PÁðgÀPÉÌ PÉ® À̧ ªÀiÁqÀÄwÛzÀÝ C¢üPÁA±À d£ÀgÀ£Éß¯Áè "V¯ÉÆèn£ï" ²PÉëUÉ 
M¼À¥Àr¸À¯Á¬ÄvÀÄ. EzÀPÉÌ ®ªÁ¹AiÉÄ PÀÆqÀ 8£ÉÃ ªÉÄÃ 1794gÀAzÀÄ vÀ¯É PÉÆqÀ¨ÉÃPÁ¬ÄvÀÄ. PÁæAwPÁgÀgÀÄ 
®ªÁ¹AiÉÄ «eÁÕ£ÀPÉÌ ¤ÃrzÀ DUÁzsÀ PÉÆqÀÄUÉ, d£ÀUÀ½UÉ ªÀiÁrzÀ ºÀ®ªÀÅ G¥ÀPÁgÀUÀ¼ÀÄ - EªÀÅ 
AiÀiÁªÀÅªÀ£ÀÆß ¥ÀjUÀtÂ¸À°®è. ®ªÁ¹AiÉÄ ªÀiÁrzÀÝ MAzÉÃ MAzÀÄ vÀ¥ÀÅà JAzÀgÉ CªÀgÀÄ PÀÆqÀ M§â 
"PÀAzÁAiÀÄ gÉÊvÀ"gÁV PÉ®¸À ªÀiÁqÀÄwÛzÀÄÝzÀÄ. CªÀgÀÄ F PÉ® À̧zÀ°è ¸ÀvÀå¸ÀAzsÀgÁV £ÀqÉzÀÄPÉÆAqÀÄ 
AiÀiÁjUÀÆ C£ÁåAiÀÄ ªÀiÁqÀzÉÃ CPÀæªÀÄªÁV ªÀåªÀºÀj À̧zÉÃ EzÀÝgÀÆ F ²PÉëAiÀÄ£ÀÄß C£ÀÄ¨sÀ« À̧¨ÉÃPÁ¬ÄvÀÄ. 
zÀÄµÀÖgÀ UÀÄA¦£À°èzÀÝ ²µÀÖ£À vÀ¯ÉAiÀÄÆ ºÉÆÃ¬ÄvÀÄ. "CAvÀºÀ vÀ¯É vÉUÉAiÀÄ®Ä PÉÃªÀ® MAzÀÄ PÀët, DzÀgÉ 
CAvÀºÀ E£ÉÆß§â ªÀåQÛ ºÀÄnÖ§gÀ®Ä MAzÀÄ £ÀÆgÀÄ ªÀµÀðªÀÇ ¸ÁPÁUÀ¯ÁgÀzÀÄ", JAzÀÄ ®ªÁ¹AiÉÄ §UÉÎ 
ªÀÄºÁ£ï UÀtÂvÀ «eÁÕ¤ eÉÆÃ Ȩ́¥sï ¯ÁUÉæAeï ºÉÃ½zÁÝgÉ. 

¸ÀPÁðj PÉ® À̧ ªÀÄvÀÄÛ UÀÈºÀfÃªÀ£À 

vÁªÀÅ ²æÃªÀÄAvÀ PÀÄlÄA§PÉÌ ¸ÉÃjzÀªÀgÁVzÀÝgÀÆ ªÉÊeÁÕ¤PÀ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß £ÀqÉ¹PÉÆAqÀÄ ºÉÆÃUÀ®Ä 
¸ÁPÀµÀÄÖ ºÀtzÀ CªÀ±ÀåPÀvÉ ®ªÁ¹AiÉÄUÉ EvÀÄÛ. EzÀPÉÌ É̈ÃPÁzÀ ºÀt À̧A¥ÁzÀ£É ªÀiÁqÀ®Ä 1768gÀ°è 
¥sÀ«ÄðAiÉÄ-eÉ£ÉgÀ¯ï (PÀAzÁAiÀÄ gÉÊvÀ) ¨ÉÆÃqÁ£ï CªÀgÀ°è ¸ÀºÁAiÀÄPÀgÁV Ȩ́ÃjPÉÆAqÀÄ PÀAzÁAiÀÄ 
¸ÀAUÀæºÀuÉAiÀÄ°è vÉÆqÀVzÀgÀÄ. ©qÀÄ«£À ªÉÃ¼É, gÁwæ ªÉÃ¼ÉAiÀÄ°è vÀªÀÄä ¥ÀæAiÉÆÃUÀUÀ¼À°è ¤gÀvÀgÁUÀÄwÛzÀÝgÀÄ. 
¸Àé®à PÁ®zÀ £ÀAvÀgÀ ®ªÁ¹AiÉÄ vÁªÉÃ ¥sÀ«ÄðAiÉÄ DzÀgÀÄ. CAzÀgÉ vÀªÀÄäzÉÃ PÀAzÁAiÀÄ ¸ÀAUÀæºÀuÉAiÀÄ 
PÀA¥À¤ ªÀiÁrPÉÆAqÀgÀÄ. CªÀgÀÄ É̈ÃgÉ PÀAzÁAiÀÄ C¢üPÁjUÀ¼ÀAvÉ zÀÄgÁ±ÉVÃqÁUÀzÉ £ÁåAiÀÄ ¤µÉ×¬ÄAzÀ 
PÉ® À̧ ªÀiÁqÀÄwÛzÀÝgÀÄ. vÀªÀÄä C¢üPÁgÀªÀ£ÀÄß zÀÄgÀÄ¥ÀAiÉÆÃUÀ¥Àr¹PÉÆ¼Àî°®è. §zÀ¯ÁV gÉÊvÀjUÉ ¸ÀºÁAiÀÄ 
ªÀiÁqÀÄwÛzÀÝgÀÄ. vÀªÀÄä d«ÄÃ¤£À°è PÀÈ¶¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß ªÀiÁr ºÉZÀÄÑ ¨É¼ÉvÉUÉAiÀÄÄªÀ «zsÁ£ÀUÀ¼À£ÀÆß ºÉÊ£ÀÄ 
C©üªÀÈ¢Þ PÀæªÀÄUÀ¼À£ÀÆß PÀAqÀÄ»rzÀÄ gÉÊvÀjUÀÆ F «zsÁ£ÀUÀ¼À£ÀÄß ºÉÃ½PÉÆlÄÖ CªÀgÀ PÀÈ¶ ªÀÈ¢ÞAiÀiÁUÀ®Ä 
C£ÀÄªÀÅ ªÀiÁrPÉÆqÀÄwÛzÀÝgÀÄ. 

1771gÀ°è DAvÁék ®ªÁ¹AiÉÄ 13 ªÀµÀðzÀ ºÀ¢ºÀgÉAiÀÄPÉÌ PÁ°lÖ ªÉÄÃjÃ-D£ïß ¦AiÀÄgÉmï ¥Á¯ïìgÀ£ÀÄß 
ªÀÄzÀÄªÉAiÀiÁzÀgÀÄ. ªÉÄÃj-D£ïß ®ªÁ¹AiÉÄgÀªÀgÀ ¥sÀ«ÄðAiÉÄ PÀA¥À¤AiÀÄ ¸ÀºÀªÀiÁ°PÀgÀ ªÀÄUÀ¼ÀÄ, M¼ÉîAiÀÄ 
¥Àæw s̈ÁªÀAvÉ, UÀAqÀ¤UÉ J®è jÃw¬ÄAzÀ®Æ eÉÆvÉUÁwAiÀiÁV À̧ªÀÄ£ÁV ¤AvÀÄ PÉ®¸À ªÀiÁqÀÄwÛzÀÝgÀÄ. 
ªÉÊeÁÕ¤PÀ ZÀlÄªÀnPÉUÀ¼À°èAiÀÄAvÀÆ ªÉÄÃj-D£ïß DAvÁékgÀªÀjUÉ J®è jÃwAiÀÄ®Æè ̧ ÀºÁAiÀÄPÀgÁVzÀÝgÀÄ. 

ªÀÄÄAzÉ DPÉ EAVèµï ¨sÁµÉAiÀÄ£ÀÄß PÀ°vÀÄ ¦æÃ¸¸ïÖ ° 
ªÀÄwÛvÀgÀ «eÁÕ¤UÀ¼À §gÀºÀUÀ¼À£ÀÄß ¥sÉæAZÉÎ C£ÀÄªÁzÀ 
ªÀiÁrPÉÆqÀÄwÛzÀÝgÀÄ. avÀæPÀ¯É PÉvÀÛ£É PÉ®¸ÀUÀ¼À°è 
¤¥ÀÅuÉAiÀiÁV ®ªÁ¹AiÉÄÃ §gÉAiÀÄÄwÛzÀÝ ¥ÀÅ¸ÀÛPÀUÀ¼À°è 
ªÀÄwÛvÀgÀ §gÀºÀUÀ¼À°è ¥ÀæAiÉÆÃUÁ®AiÀÄ ªÀÄvÀÄÛ ¥ÀæAiÉÆÃUÀ 
¸À®PÀgÀuÉUÀ¼À avÀæUÀ¼À£ÀÄß AiÀÄxÁªÀvÁÛVAiÀÄÆ 
¸ÀÄAzÀgÀªÁVAiÀÄÆ ©r À̧ÄwÛzÀÝgÀÄ. «eÁÕ£ÀzÀ°è ¥Àjtw 
¨É¼É¹PÉÆAqÀÄ ªÉÊeÁÕ¤PÀ ZÀZÉðUÀ¼À°è À̧QæAiÀÄªÁV 
¨sÁUÀªÀ»¸ÀÄwÛzÀÝgÀÄ. »ÃUÉ ªÉÄÃj-D£ïß ®ªÁ¹AiÉÄgÀªÀgÀ 
ªÉÊeÁÕ¤PÀ À̧ºÉÆÃzÉÆåÃVAiÀÄAwzÀÝgÀÆ CªÀjUÉ 18£ÉÃ 

±ÀvÀªÀiÁ£ÀzÀ AiÀÄÆgÉÆÃ¦£À°è  ¸ÁPÀµÀÄÖ ªÀÄ£ÀßuÉ, CªÀgÀÄ ºÉAUÀ¸ÉA§ PÁgÀt¢AzÀ zÉÆgÉAiÀÄ°®è. 

     ªÉÄÃj-D£ïß DAvÁék CªÀgÉÆqÀ£É 
®ªÁ¹AiÉÄ 
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®ªÁ¹AiÉÄgÀ£ÀÄß "gÀ¸ÁAiÀÄ£À±Á¸ÀÛçzÀ d£ÀPÀ" JAzÀÄ PÀgÉAiÀÄ§ºÀÄzÁzÀgÉ ªÉÄÃj-D£ïß gÀ£ÀÄß 
"gÀ¸ÁAiÀÄ£À±Á¸ÀÛæzÀ d£À¤" JAzÀÄ PÀgÉAiÀÄ§ºÀÄzÀÄ JA§ C©ü¥ÁæAiÀÄ«zÉ. À̧A±ÉÆÃzsÀ£É, ¥ÀæAiÉÆÃUÁ®AiÀÄ 
ZÀlÄªÀnPÉUÀ¼ÉÆqÀ£É ¥sÀ«ÄðAiÀÄ-eÉ£ÉgÀ¯ï PÉ® À̧ªÀ£ÀÄß ®ªÁ¹AiÉÄ §ºÀ¼À zÀPÀëvÉ¬ÄAzÀ ªÀiÁqÀÄwÛzÀÝgÀÄ. 
eÉÆvÉUÉ PÀÈ¶AiÀÄ°èAiÀÄÆ ¨sÁVAiÀiÁUÀÄwÛzÀÝgÀÄ. 1775gÀ°è ®ªÁ¹AiÉÄ gÁAiÀÄ¯ï UÀ£ï¥ËqÀgï ªÀÄvÀÄÛ ¸Á¯ïá 
¦Ãlgï (¹rªÀÄzÀÄÝ ªÀÄvÀÄÛ ¥ÉlÄè¥ÀÅ) DqÀ½vÀ ªÀÄAqÀ½AiÀÄ PÀ«ÄµÀ£Àgï DV £ÉÃªÀÄPÀªÁzÀgÀÄ. PÀÆqÀ¯ÉÃ 
¦ügÀAVªÀÄ¢Ý£À À̧AAiÉÆÃd£ÉAiÀÄ£ÀÄß ¸ÀÄzsÁj¸ÀÄªÀ PÁAiÀÄðzÀ°è vÉÆqÀVzÀgÀÄ. ¥ÉlÄè¦à£À GvÁàzÀ£ÉAiÀÄ£ÀÄß 
ºÉaÑ¹zÀgÀÄ. EzÀjAzÀ ̧ ÁªÀðd¤PÀgÀÄ vÀªÀÄä ªÀÄ£ÉUÀ¼À°èlÄÖPÉÆAqÀ ¥ÉlÄÖ¥Àà£ÀÄß ̧ ÀPÁðgÀªÀÅ vÀ£ÀUÉ ̈ ÉÃPÁzÁUÀ 
§®ªÀAvÀªÁV QvÀÄÛPÉÆ¼ÀÄîªÀÅzÀÄ. vÀ¦àvÀÄ. 

®ªÁ¹AiÉÄ PÀÈ¶ À̧«ÄwAiÀÄ PÁAiÀÄðzÀ²ðAiÀiÁV §ºÀ¼À zÀPÀëvÉ¬ÄAzÀ PÉ® À̧ ªÀiÁqÀÄwÛzÀÝgÀÄ. 
ªÀåªÀ¸ÁAiÀÄªÀ£ÀÄß GvÀÛªÀÄ¥Àr À̧®Ä É̈ÃPÁUÀÄªÀ ªÀgÀ¢UÀ¼À£ÀÆß ªÀÄvÀÄÛ ªÀiÁ»w PÉÊ¦rUÀ¼À£ÀÄß vÀAiÀiÁj¹ 
gÉÊvÀjUÉ «vÀj¸ÀÄwÛzÀÝgÀÄ. EzÀjAzÀ gÉÊvÀgÀÄ PÀÈ¶ ªÀÄvÀÄÛ ºÉÊ£ÀÄUÁjPÉAiÀÄ°è ¸ÀªÀÄÈ¢Þ ºÉÆAzÀ®Ä 
¸ÁzsÀåªÁ¬ÄvÀÄ. EAvÀºÀ ªÀgÀ¢, PÉÊ¦rUÀ¼À£ÀÄß vÁªÉÃ ¸ÀévÀB ¥sÉæQÃ£ï ºÀwÛgÀzÀ°è ªÀåªÀ¸ÁAiÀÄ ªÀiÁr ¥ÀqÉzÀ 
C£ÀÄ¨sÀªÀzÀ DzsÁgÀzÀ ªÉÄÃ¯É §gÉAiÀÄÄwÛzÀÝgÀÄ. »ÃUÉ vÀªÀÄä ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß PÉÆoÀrUÀ¼ÉÆ¼ÀUÉ 
«ÄwUÉÆ½¸ÀzÉÃ ºÉÆgÁAUÀtzÀ°èAiÀÄÆ £ÀqÉ¹ «eÁÕ£ÀzÀ ºÀgÀªÀ£ÀÄß ºÉaÑ¹zÀgÀÄ. 

gÉÊvÀjUÉ PÀÈ¶ªÀiÁ»w MzÀV À̧ÄªÀÅzÀ®èzÉÃ CªÀjUÉ É̄PÀÌ¥ÀvÀæ«qÀÄªÀ «zsÁ£ÀªÀ£ÀÆß PÀ°¹PÉÆqÀÄwÛzÀÝgÀÄ. vÀªÀÄä 
C¢üPÁgÀ ¸ÁÜ£À¢AzÀ §qÀªÀjUÉ ªÀiÁqÀ§ºÀÄzÁzÀ À̧ºÁAiÀÄªÀ£ÉßÃ ªÀiÁqÀÄwÛzÀÝgÀÄ. 1788gÀ PÁëªÀÄzÀ°è vÀªÀÄä 
¸ÀéAvÀ ºÀt¢AzÀ¯ÉÃ À̧APÀµÀÖzÀ°èzÀÝ ºÀ½îUÀ½UÉ zÀªÀ¸ÀUÀ¼À£ÀÄß ºÀAazÀgÀÄ. »ÃUÉ ®ªÁ¹AiÉÄ vÀªÀÄä ²æÃªÀÄAwPÉ, 
C¢üPÁgÀzÀ ¸ÁÜ£ÀUÀ¼À£ÀÄß ¸ÁªÀðd¤PÀgÀ »vÀPÁÌVAiÉÄÃ, §qÀªÀgÀ PÀµÀÖ¤ªÁgÀuÉUÁVAiÉÄÃ G¥ÀAiÉÆÃV¹zÀgÀÄ; 
ªÉÊeÁÕ¤PÀ ZÀlÄªÀnPÉUÀ½UÉ §¼À¹PÉÆAqÀgÀÄ. ¹rªÀÄzÀÄÝ ªÀÄvÀÄÛ ¥ÉlÄÖ¥ÀÅ DqÀ½vÀ ªÀÄAqÀ½AiÀÄ PÀ«ÄµÀ£Àgï 
C¢üPÁgÀ ªÀ»¹PÉÆAqÁUÀ DV£À PÁ®PÉÌ §ºÀ¼À GvÀÛªÀÄªÁzÀ MAzÀÄ ¥ÀæAiÉÆÃUÁ®AiÀÄªÀ£ÀÄß PÀnÖ¹zÀgÀÄ 
ªÀÄvÀÄÛ CzÀgÀ ªÀÄÆ®PÀ AiÀÄÆgÉÆÃ¦£À «eÁÕ¤UÀ¼À ¥ÀgÀ¸ÀàgÀ À̧A¥ÀPÀðPÉÌ C£ÀÄPÀÆ®vÉ ªÀiÁrzÀgÀÄ. 

EAvÀºÀ GzÁj, ¸ÁªÀðd¤PÀgÀ »vÀaAvÀPÀ ªÀÄvÀÄÛ CªÀgÀ s̈ÁªÀ£ÉUÀ½UÉ ¸ÀàA¢ À̧ÄªÀªÀgÀÄ, «eÁÕ¤UÀ¼À 
¥ÉÇæÃvÁìºÀPÀ, DzsÀÄ¤PÀ gÀ¸ÁAiÀÄ£À«eÁÕ£ÀzÀ ªÀiÁUÀðzÀ²ð ®ªÁ¹AiÉÄ PÀÆqÀ ¥sÉæAZï PÁæAwAiÀÄ ¥ÀæªÁºÀPÉÌ 
¹QÌ V É̄Æèn£ïUÉ §°AiÀiÁUÀ¨ÉÃPÁ¬ÄvÀÄ. ¥sÉæAZï PÁæAwAiÀÄÄ 1788gÀ PÁëªÀÄ¢AzÀ ¥ÁægÀA¨sÀªÁV CzÀgÀ 
eÁé¯É CªÁåºÀvÀªÁV Gj¬ÄvÀÄ. 1791gÀ°è ¥sÀ«ðAiÉÄ-eÉ£ÉgÀ¯ïgÀ£ÀÄß zÀªÀÄ£À ªÀiÁqÀ¯Á¬ÄvÀÄ. EvÀgÀ 
¥sÀ«ÄðAiÉÄUÀ¼À eÉÆvÉAiÀÄ°è ®ªÁ¹AiÉÄ PÀÆqÀ PÁæAwPÁj ZÁ£ï-¥Á¯ï ªÀiÁgÁmï£À zÉéÃµÀ¥ÀÇjvÀ £ÀAf£À 
§gÀºÀUÀ½UÉ UÁæ¸ÀªÁzÀgÀÄ. ®ªÁ¹AiÉÄ ªÉÄÃ¯É À̧Ä¼ÀÄî DgÉÆÃ¥ÀUÀ¼À£ÀÄß ºÉÆj¹ UÀ£ï ¥ËqÀgï PÀ«ÄµÀ£Àgï 
ºÀÄzÉÝ¬ÄAzÀ MvÁÛAiÀÄ¥ÀÇªÀðPÀªÁV CªÀgÀ gÁfÃ£ÁªÉÄ ¥ÀqÉAiÀÄ¯Á¬ÄvÀÄ ªÀÄvÀÄÛ CªÀgÀ£ÀÄß gÁAiÀÄ¯ï 
vÉÆÃ¥ÀÅSÁ£É¬ÄAzÀ ºÉÆgÀºÁPÀ¯Á¬ÄvÀÄ. PÁæAw ¥Àæ§®ªÁzÀAvÉ ¥sÀ«ÄðAiÉÄUÀ¼À£Éß¯Áè ¸ÀPÁðj s̈ÀzÀævÁ 
¥ÀqÉAiÀÄªÀgÀÄ §A¢ü¹zÀgÀÄ. 24£ÉÃ r Ȩ́A§gï, 1793gÀAzÀÄ Ȩ́Ê¤PÀgÀÄ ®ªÁ¹AiÀÄ ¥ÀæAiÉÆÃUÁ®AiÀÄPÉÌ £ÀÄVÎ 
£ÀqÉAiÀÄÄwÛzÀÝ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß zsÀéA¸À ªÀiÁr, ®ªÁ¹AiÉÄ CªÀgÀ£ÀÄß §A¢ü¹zÀgÀÄ. 1794gÀ ªÉÄÃ 7gÀAzÀÄ 
PÁæAwPÁgÀgÀ «ZÁgÀuÁ ªÀÄAqÀ°AiÀÄªÀgÀÄ ®ªÁ¹AiÉÄgÀ «ZÁgÀuÉ £ÀqÉ¹zÀgÀÄ. CzÀÄ MAzÀÄ PÉÃªÀ® 
¸ÉÆÃV£À «ZÁgÀuÉAiÀiÁVvÀÄÛ. ®ªÁ¹AiÀÄgÀ ¨ÉA§°UÀgÀÄ CAvÀºÀ M¼ÉîAiÀÄ UÀÄtUÀ¼À£ÉßÃ ºÉÆA¢zÀ D 
¥Àæw s̈ÁªÀAvÀ «eÁÕ¤UÉ ²PÉë «¢ü¸À¨ÁgÀzÉAzÀÄ PÉÆÃjPÉÆAqÀgÀÄ. DzÀgÉ «ZÁgÀuÁ ªÀÄAqÀ°AiÀÄ CzsÀåPÀë 
PÉÆ¦ü£ï ºÁ¯ï, "¥ÀæeÁ¥Àæ¨sÀÄvÀéPÉÌ «eÁÕ¤¬ÄAzÀ AiÀiÁªÀ ¥ÀæAiÉÆÃd£ÀªÀÇ E®è", JAzÀÄ À̧àµÀÖ¥Àr¹zÀgÀÄ. 
»ÃUÉ ®ªÁ¹AiÉÄ vÀªÀÄä 51£ÉÃ ªÀAiÀÄ¹ì£À°è PÁæAwAiÀÄ CwgÉÃPÀzÀ GvÁì»UÀ¼À «®PÀët wÃªÀiÁð£ÀPÉÌ vÀªÀÄä 
ªÀiÁªÀ eÁPï ¥Á¯ïì ªÀÄwÛvÀgÀ ¥sÀ«ÄðAiÉÄUÀ¼À eÉÆvÉAiÀÄ°è §°¥À±ÀÄªÁzÀgÀÄ. 
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ªÉÊeÁÕ¤PÀ ¸ÁzsÀ£ÉUÀ¼ÀÄ 

EA¢£À CzÀÄãvÀªÁzÀ ¥ÀæAiÉÆÃUÀUÀ½UÉ ºÉÆÃ°¹zÀgÉ ®ªÁ¹AiÉÄ £ÀqÉ À̧ÄwÛzÀÝ ¥ÀæAiÉÆÃUÀUÀ¼ÀÄ wÃgÁ À̧gÀ¼À 
J¤¸À§ºÀÄzÀÄ, CzÀgÀ 18£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ°èzÀÝ ¹ÜwAiÀÄ°è £ÉÆÃrzÀgÉ CªÀÅ «eÁÕ£ÀzÀ ªÀiÁUÀðzÀ°è ¥ÀæªÀÄÄR 
ºÉÆ¸À wgÀÄªÁVzÀÝªÀÅ. MAzÀÄ ±ÀvÀªÀiÁ£À¢AzÀ É̈ÃgÀÄ©nÖzÀÄÝ AiÀiÁgÀÆ ¥Àæ²ß À̧¢zÀÝ ¥sÉÇèf¸ÀÖ£ï ªÁzÀªÀ£ÀÄß 
¥ÀæAiÉÆÃUÀUÀ¼À ªÀÄÆ®PÀ ºÀÄgÀÄ½®èzÀ ªÁzÀªÉAzÀÄ vÉÆÃj¹PÉÆlÄÖ gÀ¸ÁAiÀÄ£À±Á¸ÀÛæPÉÌ DzsÀÄ¤PÀ gÀÆ¥ÀzÀ 
ªÉÆzÀ® ªÉÄnÖ®Ä PÀnÖzÀgÀÄ. ®ªÁ¹AiÀÄ 1770-1790gÀªÀgÉUÉ AiÀÄÆgÉÆÃ¦£À°è £ÀqÉzÀ wÃªÀæ ªÉÊeÁÕ¤PÀ 
¨É¼ÀªÀtÂUÉAiÀÄ £ÉÃvÁgÀgÁVzÀÝgÀÄ. ¥sÉÇèf¸ÀÖ£ï ªÁzÀ CxÀªÁ zÀºÀ£ÀvÀvÀéªÀ£ÀÄß C¯ïPÉ«Ä¸ÀÖgÁzÀ 
(gÀ¸ÀªÁ¢UÀ¼ÁzÀ) dªÀÄð¤AiÀÄ AiÉÆºÁ£ï ¨ÉRgï ªÀÄvÀÄÛ J£Éð¸ïÖ ¸ÁÖ¯ï 17£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ PÉÆ£ÉAiÀÄ°è 
ºÀÄlÄÖºÁQzÀgÀÄ. F ªÁzÀzÀ ¥ÀæPÁgÀ ªÀ¸ÀÄÛUÀ¼ÀÄ zÀ»¹zÁUÀ " ¥sÉÇèf¸ÀÖ£ï " JA§ §tÚ, UÀAzsÀ ªÀÄvÀÄÛ 
¨sÁgÀ«®èzÀ "¥ÀzÁxÀð" ©qÀÄUÀqÉAiÀiÁUÀÄvÀÛzÉ JAzÀÆ, £ÀAvÀgÀ G½zÀ ªÀ¸ÀÄÛªÀ£ÀÄß (§Æ¢ EvÁå¢) 
"¥sÉÇèf¸ÀÖ£ï «AiÉÆÃfvÀ" ªÀ¸ÀÄÛªÉAzÀÆ w½AiÀÄ¯ÁVvÀÄÛ. ªÀÄvÀÄÛ »ÃUÉ zÀºÀ£À¢AzÀ §AzÀ GvÀà£ÀßUÀ¼ÉÃ 
ªÀÄÆ®zsÁvÀÄUÀ¼ÉAzÀÄ w½¢zÀÝgÀÄ. ¥sÁ¸ÀàgÀ¸ï, PÁ§ð£ï ªÀÄvÀÄÛ ¸À®ágïUÀ¼À£ÀÄß zÀ»¹zÁUÀ ¥sÁ¸ÀàgÀ¸ï, 
PÁ§ð¤Pï ªÀÄvÀÄÛ ¸À®ÆáågÀ¸ï DªÀÄèUÀ¼ÀÄ (DPÉìqïUÀ¼ÀÄ) GvÀàwÛAiÀiÁUÀÄwÛzÀÄÝzÀjAzÀ EªÀÅUÀ¼ÉÃ 
ªÀÄÆ®zsÁvÀÄUÀ¼ÉAzÀÄ s̈Á«¹zÀÝgÀÄ, (¥sÁ¸ÀàgÀ¸ï, PÁ§ð£ï, À̧®àgïUÀ¼ÀÄ zsÁvÀÄUÀ¼À®èªÉAzÁ¬ÄvÀÄ!). 

®ªÁ¹AiÉÄ F GvÀà£ÀßUÀ¼ÀÄ DªÀÄèzÀ UÀÄtUÀ¼À£ÀÄß ºÉÆA¢ªÉ JAzÀÄ vÉÆÃj¹PÉÆlÖgÀÄ ªÀÄvÀÄÛ AiÀiÁªÀÅzÉÃ 
C¯ÉÆÃºÀ zÀ»¹zÀgÀÆ DªÀÄè GvÀàwÛAiÀiÁUÀÄvÀÛzÉAzÀÄ vÉÆÃj¹PÉÆlÄÖ, F DªÀÄèUÀ¼ÀÄ ¸ÀÈ¶ÖAiÀiÁUÀ®Ä 
CªÀ±ÀåPÀªÁV É̈ÃPÁUÀÄªÀ ªÀ¸ÀÄÛªÀÅ "DªÀÄèd£ÀPÀ”ªÉAzÀÆ ªÀÄvÀÄÛ CzÀÄ ªÀÄÆ®zsÁvÀÄªÉAzÀÄ ¸Á¢ü¹zÀgÀÄ. 
PÉ®ªÀµÀðUÀ¼À £ÀAvÀgÀ, À̧gï ºÀA¦üæ qÉÃ«, ®Æ¬Ä eÉÆÃ¸É¥sï UÉ-®Ä¸ÁìPï ªÀÄvÀÄÛ ®Æ¬Ä-eÁPï xÉ£Áqïð 
F vÀvÀéªÀ£ÀÄß « À̧Ûj¹, DªÀÄèd£ÀPÀ E®èzÉAiÀÄÆ DªÀÄèUÀ¼ÀÄ DUÀ®Ä ¸ÁzsÀåªÉAzÀÄ ºÉÊqÉÆÃPÉÆèÃjPï DªÀÄè, 
PÉÆèÃjÃ£ï ªÀÄvÀÄÛ ºÉÊqÉÆæ¸ÉÊAiÀÄ¤Pï DªÀÄèUÀ¼À ªÉÄÃ°£À ¥ÀæAiÉÆÃUÀUÀ½AzÀ vÉÆÃj¹PÉÆlÖgÀÄ. ®ªÁ¹AiÉÄ 
¥Àæw¥Á¢¹zÀ ¥ÀæAiÉÆÃUÀ ªÀiÁ»wUÀ¼À£ÀÄß ªÉÊeÁÕ¤PÀ ¹zÁÞAvÀUÀ¼À£ÀÆß eÉÆÃ Ȩ́¥sï ¨ÁèåPï 1784gÀ°è vÀªÀÄä 
¥ÁoÀUÀ¼À°è ¥ÀoÀåªÀ¸ÀÄÛªÁV ªÉÆzÀ® ¨ÁjUÉ G¥ÀAiÉÆÃV¹zÀgÀÄ. 

ªÀiÁ¥À£ÀªÀÅ «eÁÕ£ÀzÀ MAzÀÄ ¥ÀæªÀÄÄR ªÀÄvÀÄÛ C« s̈Ádå CAUÀªÁVzÉ. DzÀgÉ ®ªÁ¹AiÉÄVAvÀ ªÉÆzÀ®Ä 
vÀÆPÀ EvÁå¢UÀ¼À ¤RgÀªÁzÀ ªÀiÁ¥À£ÀPÉÌ UÀªÀÄ£À PÉÆqÀÄwÛgÀ°®è. ®ªÁ¹AiÉÄ F ¨sÁªÀ£ÉAiÀÄ£ÀÄß 
§zÀ°¹zÀgÀÄ. ¥ÀæAiÉÆÃUÀ ªÀiÁqÀÄªÀ°è ¤¢ðµÀÖ vÀÆPÀzÀ CªÀ±ÀåPÀvÉAiÀÄ£ÀÄß vÉÆÃj¹PÉÆlÖgÀÄ. À̧jAiÀiÁzÀ 
vÀPÀÌr G¥ÀAiÉÆÃV¹ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß ªÀiÁrzÀªÀgÀ°è ®ªÁ¹AiÉÄ ªÉÆzÀ°UÀgÀÄ. vÀÆPÀzÀ°è zÀ±ÀªÀiÁ£À 
¥ÀzÀÞwAiÀÄ£ÀÄß C¼ÀªÀr¹zÀªÀgÀÆ CªÀgÉÃ. EAvÀºÀ ¥ÀæAiÉÆÃUÀUÀ½AzÀ¯ÉÃ zsÁvÀÄUÀ¼ÀÄ zÀ»¹zÁUÀ §gÀÄªÀ 
GvÀà£ÀßUÀ¼À vÀÆPÀ ºÉZÁÑVgÀÄvÀÛzÉAzÀÆ CzÀPÉÌ PÁgÀt UÁ½AiÀÄ°è£À DªÀÄèd£ÀPÀ D zsÁvÀÄUÀ¼ÉÆqÀ£É 
Qæ¬Ä¸ÀÄªÀÅzÀjAzÀ JAzÀÆ ¥Àæw¥Á¢¹zÀgÀÄ. DªÀÄèd£ÀPÀªÀ£ÀÄß EAUÉèAr£À eÉÆÃ¸É¥sï ¦æ¸ïÖ°Ã ªÀÄvÀÄÛ 
¹àÃqÀ¤ß£À PÁ¯ïð «¯ïºÉ¯ïØ »Ã É̄ É̈ÃgÉ¨ÉÃgÉAiÀiÁV PÀAqÀÄ»r¢zÀÝgÀÄ. ¦æÃ¸ïÖ°Ã CzÀ£ÀÄß " ¥sÉÇèf¸ÀÖ£ï 
«AiÉÆÃfvÀ UÁ½" JAzÀÄ PÀgÉzÀgÀÄ. ®ªÁ¹AiÉÄ CzÀ£ÀÄß ªÉÆzÀªÉÆzÀ®Ä "¥Àj±ÀÄzÀÞªÁzÀ UÁ½" JAzÀÄ 

PÀgÉzÀgÀÄ. £ÀAvÀgÀ CzÀPÉÌ "DQìd£ï" JAzÀÄ ºÉ¸ÀgÀÄ PÉÆlÖgÀÄ. (Greek: okus = sharp, ginomai= to 

become). EAvÀºÀ ¥ÀæAiÉÆÃUÀUÀ½AzÀ zsÁvÀÄUÀ¼ÁªÀÅ, DªÀÄèUÀ¼ÁªÀÅ JA§ÄzÀ£ÀÆß ¥ÉÇæf¸ÀÖ£ï JA§ÄzÀÄ 
vÀ¥ÀÅà PÀ®à£É JAzÀÆ ¸Á¢ü¹zÀgÀÄ. DzÀgÀÆ PÀÆqÀ ¦æÃ¸ïÖ°Ã, UÉ-®Ä¸ÁìPï ªÉÆzÀ¯ÁzÀªÀgÀÄ   
¥ÉÇæf¸Àà£ï§UÉVzÀÝ vÀªÀÄä ¤µÉ×AiÀÄ£ÀÄß §zÀ°¸À°®è. 

¥ÀAZÀ s̈ÀÆvÀªÁ¢UÀ¼ÀÄ ¤ÃgÀ£ÀÄß D À̧ªÀPÉÆÌ¼À¥Àr¹zÁUÀ ªÀÄuÁÚV gÀÆ¥ÁAvÀgÀ ºÉÆAzÀÄvÀÛzÉAzÀÄ w½¢zÀÝgÀÄ. 
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EzÀ£ÀÄß MAzÀÄ ¸ÀgÀ¼À ¥ÀæAiÉÆÃUÀ¢AzÀ ®ªÁ¹AiÉÄ ¸ÀÄ¼ÉîAzÀÄ vÉÆÃj¹PÉÆlÖgÀÄ. ¤ÃgÀÄ vÀÄA©zÀ MAzÀÄ 
UÁf£À ¥sÁè¹Ì£À ¨Á¬Ä É̈¸ÉzÀÄ. ¤ÃgÀ£ÀÄß §ºÀ¼À PÁ® ªÀÄgÀ½¹zÀgÀÄ. CzÀÄ ªÀÄuÁÚUÀ®Æ E®è, ªÀÄvÀÄÛ 
CzÀgÀ vÀÆPÀzÀ°èAiÀÄÆ ªÀåvÁå¸ÀªÁUÀ°®è. C¤®UÀ¼À zÀºÀ£ÀQæAiÉÄUÀ¼À£ÀÄß DzsÀåAiÀÄ£À ªÀiÁrzÀgÀÄ. CªÀÅ 
zÀºÀ£ÀzÀ°è UÁ½AiÀÄ°è£À DªÀÄèd£ÀPÀªÀ£ÀÄß vÉUÉzÀÄPÉÆ¼ÀÄîvÀÛªÉ JAzÀÆ, MlÄÖ vÀÆPÀzÀ°è ªÀåvÁå¸ÀªÁUÀzÉÃ CªÀÅ 
¹ÜgÀªÁV EgÀÄvÀÛzÉAzÀÆ vÉÆÃj¹PÉÆlÖgÀÄ. 

1774gÀ°è ®ªÁ¹AiÉÄ vÀªÀÄä MAzÀÄ ¥ÀæªÀÄÄR ¥ÀÅ¸ÀÛPÀ "¨sËvÀ ªÀÄvÀÄÛ gÀ¸ÁAiÀÄ£À±Á¸ÀÛæUÀ¼À UÀæAxÀ"ªÀ£ÀÄß 
¥ÀæPÀn¹zÀgÀÄ. EzÀPÉÌ CªÀgÀ ºÉAqÀw ªÉÄÃj-D£ïß À̧ÄAzÀgÀªÁV avÀæUÀ¼À£ÀÄß ©r¹zÁÝgÉ. EzÀ®èzÉ CªÀgÀÄ 
E£ÀÆß C£ÉÃPÀ ¥ÀæPÀluÉUÀ¼À£ÀÄß ºÉÆgÀ vÀAzÀgÀÄ. CªÀÅUÀ¼À°è gÀ¸ÁAiÀÄ£À£À±Á¸ÀÛç, ºÀªÁªÀiÁ£À±Á¸ÀÛç, ̈ sÀÆ«eÁÕ£À 
PÀÄjvÀ §gÀºÀUÀ¼ÀÄ ªÀÄvÀÄÛ ¥ÀæAiÉÆÃUÀ ¥ÀoÀå¥ÀÅ¸ÀÛPÀUÀ¼ÀÆ Ȩ́ÃjªÉ. EªÀÅUÀ½UÀÆ ªÉÄÃj-D£ïß avÀæUÀ¼À£ÀÄß 
©r¹zÁÝgÉ. 

¥sÉÇèf¸ÀÖ£ï §UÉÎ E£ÀßμÀÄÖ «ªÀgÀ 

17£ÉÃ ±ÀvÀªÀiÁ£ÀzÀ°è gÁ§mïð ¨ÁAiÀiïè ¸ÀvÀÄ«£À s̈À¸ÀäzÀ ªÉÄÃ¯É ªÀiÁrzÀ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß ®ªÁ¹AiÉÄ 
1774£À°è ¥Á ªÀiÁrzÀgÀÄ. ¨ÁAiÀiïè ¥ÀæPÁgÀ ¸ÀvÀÄ¯ÉÆÃºÀªÀ£ÀÄß zÀ»¹zÁUÀ §AzÀ s̈À¸ÀäzÀ vÀÆPÀ À̧vÀÄ«£À 
vÀÆPÀQÌAvÀ ºÉZÁÑVvÀÄÛ ¥sÉÇèf¸ÀÖ£ï ªÁzÀzÀ ¥ÀæPÁgÀ zÀºÀ£ÀQæAiÉÄAiÀÄ°è ¥sÉÇèf¸ÀÖ£ï 
©qÀÄUÀqÉAiÀiÁUÀÄvÀÛªÉAiÀiÁzÀÝjAzÀ CzÀPÉÌ IÄuÁvÀäPÀ vÀÆPÀ«zÉAiÉÄAzÀÄ ¥sÉÇèf¸ÀÖ£ï ªÁ¢UÀ¼ÀÄ 
¸ÀªÀÄyð¹PÉÆAqÀgÀÄ. PÁåªÉArµï ¥sÉÇèf¸ÀÖ£ï MAzÀÄ dé®£À²Ã® UÁ½ JAzÀÄ w½¢zÀÝgÀÄ ªÀÄvÀÄÛ ¦æÃ¸ïÖ° 
CzÀ£ÀÄß MAzÀÄ ¥ÀzÁxÀðªÉAzÀÄ ¥ÀjUÀtÂ¹zÀÝgÀÄ. CAvÀÆ ¥sÉÇèf¸ÀÖ£ï JA§ÄzÀ£ÀÄß «eÁÕ¤UÀ¼ÀÄ AiÀiÁªÀ 
vÁwéPÀ «ªÀgÀuÉUÉ É̈ÃPÁgÀgÀÆ G¥ÀAiÉÆÃV¹PÉÆ¼ÀÄîwÛzÀÝgÀÄ. »ÃUÁV D ªÁzÀzÀ°è£À PÀÄAzÀÄPÉÆgÀvÉUÀ¼À PÀqÉ 
CªÀgÀÄUÀ¼ÀÄ UÀªÀÄ£ÀPÉÆqÀ°®è. ®ªÁ¹AiÀÄ ªÀiÁvÀæ CªÀgÀ°è MA¢µÀÆÖ £ÀA©PÉ EnÖgÀ°®è. 

®ªÁ¹AiÉÄ ¸ÀvÀÄªÀ£ÀÄß MAzÀÄ ªÀÄÄaÑzÀ ¥sÁè¹Ì£À°è PÁ¬Ä¹ ¨sÀ¸ÀäªÁzÀ ªÉÄÃ¯É ¥sÁȩ̀ ÀÌ£ÀÄß vÉgÉzÀPÀÆqÀ¯ÉÃ UÁ½ 

M¼À£ÀÄUÀÄÎwÛvÀÄÛ – À̧AzÀ̈ sÀðzÀ°è ¦æÃ¸ïÖ° ¥Áåj¹UÉ §AzÀÄ ®ªÁ¹AiÉÄgÀ£ÀÄß s̈ÉÃnAiÀiÁV vÀªÀÄä ¥sÉÇèf¸ÀÖ£ï 
«AiÉÆÃfvÀ UÁ½AiÀÄ §UÉÎ ºÉÃ½zÀgÀÄ. CzÉÃ ªÉÃ¼ÉUÉ ¶Ã¯ÉAiÀÄªÀgÀÄ ®ªÁ¹AiÉÄjUÉ vÁªÀÅ DªÀÄèd£ÀPÀ 
vÀAiÀiÁj¸ÀÄªÀ ¥ÀæAiÉÆÃUÀ PÀÄjvÀÄ ¥ÀvÀæ §gÉzÀÄ, D ¥ÀæAiÉÆÃUÀªÀ£ÀÄß CªÀgÀÄ ªÀiÁr£ÉÆÃqÀ¨ÉÃPÉAzÀÄ w½¹zÀÝgÀÄ 
(30.09.1774). ¶Ã¯É ªÀÄvÀÄÛ ¦æÃ¸ïÖ°AiÀÄªÀgÀÄUÀ¼À DªÀÄèd£ÀPÀ vÀAiÀiÁjPÉUÀ½AzÀ CªÁ¹AiÉÄ ¥sÉÇèf¸ÀÖ£ï 
§UÉV£À £ÀA©PÉAiÀÄ£ÀÄß ¸ÀA¥ÀÇtðªÁV ©lÖgÀÄ, 1777gÀ°è 12 ¢£ÀUÀ¼À PÁ® ¥ÁzÀgÀ¸ÀzÀ ªÉÄÃ¯É MAzÀÄ 
¥ÀæAiÉÆÃUÀ ªÀiÁr ¥sÉÇèf¸ÀÖ£ï ªÁzÀzÀ°ègÀÄªÀ PÀÄAzÀÄUÀ¼À£ÀÄß vÉÆÃj¹PÉÆlÖgÀÄ. 
MAzÀÄ WÀAmÁ¥ÁvÉæAiÀÄ°è ¥ÁzÀgÀ¸ÀªÀ¤ßlÄÖ 12 ¢£ÀUÀ¼À PÁ® PÁ¬Ä¹zÀgÀÄ. CzÀÄ PÉA¥ÀÅ §tÚzÀ 
¨sÀ À̧äªÁ¬ÄvÀÄ. (FUÀ £ÀªÀÄUÉ EzÀÄ HgO JAzÀÄ w½¢zÉ), ºÁUÉAiÉÄÃ WÀAmÁ¥ÁvÉæAiÀÄ°èzÀÝ UÁ½AiÀÄ 
UÁvÀæªÀÅ 50 jAzÀ 42 WÀ£À EAaUÉ E½¢vÀÄÛ. G½zÀ UÁ½AiÀÄÄ ªÁvÁªÀgÀtzÀ°ègÀÄªÀ PÉlÖUÁ½ JAzÀÄ 
wÃªÀiÁð¤¹zÀgÀÄ. CzÀPÉÌ ªÀÄÄAzÉ CeÉÆÃmï JAzÀÄ ºÉ¸ÀjqÀ¯Á¬ÄvÀÄ. (FUÀ CzÀÄ £ÉÊmÉÆæÃd£ï DVzÉ), 
£ÀAvÀgÀ ¥ÁzÀgÀ À̧zÀ PÉA¥ÀÅ ¨sÀ¸ÀäªÀ£ÀÄß MAzÀÄ §PÀ ¥ÁvÉæAiÀÄ°èlÄÖ ºÉaÑ£À ±ÁRPÉÌ PÁ¬Ä¹zÁUÀ 8 WÀ£À 
EAZÀÄUÁvÀæzÀ ¥sÉÇèf¸ÀÖ£ï «AiÉÆÃfvÀ UÁ½ (CªÀÄèd£ÀPÀ) ©qÀÄUÀqÉAiÀiÁ¬ÄvÀÄ. F À̧gÀ¼À ¥ÀæAiÉÆÃUÀUÀ½AzÀ 
w½zÀÄ§AzÀzÀÄÝ 

2Hg+O2→2HgO 
¨sÀ À̧äªÀ£ÀÄß E£ÀÆß ºÉaÑ£À ±ÁRzÀ°è PÁ¬Ä¹zÀgÉ »ªÀÄÄäR QæAiÉÄ £ÀqÉzÀÄ ªÉÆzÀ°£À ªÀ À̧ÄÛUÀ¼ÀÄ CzÉÃ ¥ÀæªÀiÁtzÀ°è GvÀàwÛAiÀiÁUÀÄvÀÛªÉ. 

2HgO→2Hg+O2 
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E°è §gÉ¢gÀÄªÀ À̧«ÄÃPÀgÀtUÀ¼ÀÄ DzsÀÄ¤PÀªÁzÀªÀÅUÀ¼ÀÄ, ®ªÁ¹AiÀÄ ºÁUÉ §gÉAiÀÄÄwÛgÀ°®è) ¥sÉÇèf¸ÀÖ£ï 
ªÁzÀzÀ ¥ÀæPÁgÀ gÁ¸ÁAiÀÄ¤PÀ QæAiÉÄUÀ¼À£ÀÄß »ªÀÄÄäRUÉÆ½¸À®¸ÁzsÀå »ÃUÉ ®ªÁ¹yAiÉÄ 
gÀ¸ÁAiÀÄ£À±Á¸ÀÛç¢AzÀ "¥sÉÇèf¸ÀÖ£ï ¥ÀzÁxÀð”ªÀ£ÀÄß ©qÀÄUÀqÉ ªÀiÁr ªÀÄvÉÛ »A¢gÀÄUÀzÀAvÉ Nr¹zÀgÀÄ. 
DzÀgÀÆ CzÀ£ÀÄß £ÀA©zÀªÀgÀÄ CgÀ£ÀÄß CµÀÄÖ À̧Ä®¨sÀªÁV ©qÀ°®è. 

®ªÁ¹AiÀÄgÀgÀ CªÀÄèd£ÀPÀ vÀvÀéPÉÌ ¦æÃ¸ïÖ°, PÁåªÉArµï ªÀÄvÀÄÛ vÁªÉÃ ªÀiÁrzÀ ̈ ÉÃgÉ ̈ ÉÃgÉ ¥ÀæAiÉÆÃUÀUÀ½AzÀ 
¥ÀÅgÁªÉ ¹QÌvÀÄ. C®èzÉÃ CªÀgÀÄ ¤ÃgÀ£ÀÄß «¨sÀf¹, CzÀjAzÀ JgÀqÀÄ D¤®UÀ¼ÀÄ GvÀà£ÀßªÁUÀÄvÀÛªÉ JAzÀÄ 
vÉÆÃj¹PÉÆlÖgÀÄ, ªÀÄvÀÄÛ CªÀÅUÀ½UÉ DªÀÄèd£ÀPÀ ªÀÄvÀÄÛ d®d£ÀPÀ JAzÀÄ ºÉ À̧gÀÄ PÉÆlÖgÀÄ. 

EvÀgÀ PÁAiÀÄðUÀ¼ÀÄ 

®ªÁ¹AiÉÄ 1789gÀ°è "Elementary Treatise of Chemistry" JA§ UÀæAxÀªÀ£ÀÄß ¥ÀæPÀn¹zÀgÀÄ. EzÀgÀ 
ªÀÄÆ®PÀ vÀªÀÄä «ZÁgÀUÀ¼À£ÀÆß, DªÀÄèd£ÀPÀ ¹zÁÞAvÀªÀ£ÀÆß ¥Àæ¸ÁgÀ ªÀiÁrzÀgÀÄ. CzÀgÀ°è 33 ªÀÄÆ® 
zsÁvÀÄUÀ¼À£ÀÄß £ÀªÀÄÆ¢¹zÀgÀÄ. F ¥ÀÅ¸ÀÛPÀªÀÅ D PÁ®ªÀiÁ£ÀPÉÌ §ºÀ¼À ªÀÄÄAzÀÄªÀgÉzÀ UÀæAxÀªÁVvÀÄÛ, ªÀÄvÀÄÛ 
CzÀÄ MAzÀÄ DzsÀÄ¤PÀ ¥ÀoÀå¥ÀÅ¸ÀÛPÀzÀ ºÀ¼ÉAiÀÄ À̧A¥ÀÅlªÉÃ£ÉÆÃ JAzÀÄ ¨sÁ¸ÀªÁUÀÄªÀAwzÉ. DzÀÝjAzÀ 
gÀ¸ÁAiÀÄ£À±Á¸ÀÛæzÀ «zÁåyðUÀ¼ÀÄ CzÀ£ÀÄß FUÀ®Æ G¥ÀAiÉÆÃV¸À§ºÀÄzÀÄ. 

eÁÕ£Ádð£É, vÁQðPÀ «ZÁgÀUÀ¼À£ÀÄß À̧vÀvÀªÁV ªÀiÁqÀÄwÛzÀÝ ®ªÁ¹AiÉÄ £ÀÆgÁgÀÄ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß 
ªÀiÁrzÀgÀÄ. C¤®UÀ¼À «±ÉèÃµÀuÉ, UÁ½AiÀÄ UÀÄtUÀ¼ÀÄ, ªÀiÁ£ÀªÀgÀ ªÀÄvÀÄÛ ¥ÁætÂUÀ¼À G¹gÁl, PÁ§ð¤PÀ 
¸ÀAAiÀÄÄPÀÛUÀ¼ÀÄ zÉÃ¥ÀzÀ°è ¥ÀjªÀvÀð£É ºÉÆAzÀÄªÀ jÃw, »ÃUÉ ««zsÀ jÃwAiÀÄ «µÀAiÀÄUÀ¼À£ÀÆß ®ªÁ¹AiÉÄ 
CzsÀåAiÀÄ£À ªÀiÁrzÀgÀÄ. ªÉÄnæPï ¥ÀzÀÞwAiÀÄ£ÀÄß «eÁÕ£ÀPÉÌ C¼ÀªÀr¹PÉÆAqÀÄ ¤RgÀªÁzÀ vÀÆPÀ¢AzÁUÀÄªÀ 
¥ÀæAiÉÆÃUÀ ¥sÀ°vÁA±ÀUÀ¼À°è£À G¥ÀAiÉÆÃUÀUÀ¼À£ÀÄß vÉÆÃj¹PÉÆlÖgÀÄ. «eÁÕ£ÀzÀ ºÁ¢AiÀÄ£ÀÄß ¸Àj¥Àr¹zÀ 
ªÀÄºÁ£ÀÄ¨sÁªÀ CªÀgÀÄ. 

****** 

 

               qÁ. f.J£ï. zÀAiÀiÁ£ÀAzÀ 
                                                         G£ÀßvÀ «eÁÕ¤ (¤ªÀÈvÀÛ), PË¤ì̄ ï D¥sï ¸ÉÊAn¦üPï & EAqÀ¹ÖçAiÀÄ¯ï j¸ÀZïð   

 

¸ËgÀ ªÀÇåºÀzÀ ²µÀÖ ZÀgÀtzÀ À̧ÆvÀæ zÁj À̧ÆAiÀÄð£ÀÄ; CµÀÖ UÀæºÀUÀ¼ÀÄ CªÀ£À C£ÀÄZÀgÀgÀÄ. 
DPÁ±ÀPÁAiÀÄUÀ¼À° ºÉÆ À̧ ªÀ¸ÁºÀvÀÄUÀ½UÉ D² À̧Ä «eÁÕ£ÀzÀ C£ÀÄªÀ£ÀÄ. 
¸ËgÀ ªÀÇåºÀzÀ M¼À CAUÀ¼ÀzÀ° gÀ«AiÀÄ QgÀt ¤PÀl §ÄzsÀ£À ªÀÄ£ÉAiÀÄ ªÉÆzÀ®Ä ªÀÄÄnÖ. 
±ÀÄPÀæ£À £ÀÈvÁåPÁgÀªÀ MªÉÄä £ÉÆÃr , s̈ÀÆ«ÄUÉ É̈¼ÀQ£À ºÉÆ£À®Ä ZÉ°è, 
ªÀÄAUÀ¼À¤UÀÆ ªÀÄAUÀ¼À §AiÀÄ¹, MqÀ ºÀÄnÖzÀ M¼À UÀæºÀUÀ¼À° vÀÄA© ºÀjAiÀÄ°. 
vÀzÀ£ÀAvÀgÀ ¸ËgÀ ªÀÇåºÀzÀ DZÉ ªÀ®AiÀÄzÀ C¤® UÀæºÀUÀ¼À §ÈºÀvÁÛPÁgÀzÀ §®ªÁzÀ UÀÄgÀÄ, 
ºÀ®ªÀÅ G¥ÀUÀæºÀUÀ¼ÀªÀÅ¼Àî ±À¤, £É¥ÀÇÖå£ï ªÀÄvÀÄÛ AiÀÄÄgÉÃ£À¸ï UÀ¼À°èAiÀÄÆ gÀ«AiÀÄ QgÀt vÀÄA© ºÀjAiÀÄ°. 
¸ËgÀ ªÀÇåºÀzÀ ²µÀÖ ZÀgÀtzÀ À̧ÆvÀæ zÁj À̧ÆAiÀÄð£ÀÄ; CµÀÖ UÀæºÀUÀ¼ÀÄ CªÀ£À C£ÀÄZÀgÀgÀÄ. 

(F PÀ«vÉ À̧ÆAiÀÄð ªÀÄvÀÄÛ ¸ËgÀªÀÇåºÀzÀ 8 UÀæºÀUÀ¼À £ÀqÀÄ«£À À̧A§AzsÀªÀ£ÀÄß vÉgÉ¢qÀÄvÀÛzÉ. F PÀ«vÉAiÀÄ£ÀÄß 

DzsÀj¹zÀ AiÀÄÆlÆå¨ï ºÁqÀÄ E°è ®¨sÀå«zÉ: https://youtu.be/3mgMCpfV578) 

 

¸ËgÀ ªÀÇåºÀzÀ ²μÀÖ ZÀgÀtzÀ…..... 
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Discovering Exoplanets 
 

Planets outside our solar system are called exoplanets. Since the discovery 

of the first exoplanet about thirty years ago, more than five thousand 

planets have been found orbiting different stars beyond our Solar System. 

Many of these newly found planets are very different, in several ways, 

from those known to us in the Solar System. Details about their size, mass, 

composition, orbital periods, etc., are becoming available now. The field 

of exoplanetary research is growing rapidly with the launch of space-based 

telescopes like NASA's James Webb Telescope. 

Planets beyond our solar system – early hints and discoveries 

The first exoplanets discovered were two planets orbiting a pulsar – a dead star that emits short 

pulses of electromagnetic radiation. This discovery was made in 1992 by Aleksander Wolszczan and 

Dale Frail using a giant radio telescope. They detected subtle changes in the timing of the pulsar's 

regular pulsed emissions. 

Three years later, in 1995, Michel Mayor and Didier Queloz from the Geneva Observatory in 

Switzerland announced that they had detected a planet orbiting a Sun-like star named 51 Pegasi. 

This generated a lot of excitement in the study of exoplanets. 

Earlier observations suggested the presence of an exoplanet around a main sequence star – but it 

was not realized at the time! In 1988, Bruce Campbell, Gordon Walker, and Stephenson Yang found 

that the star Gamma Cephei was wobbling oddly. Although the scientists first thought that it might 

be a planet, they concluded at that time that stellar activity would be a more likely explanation! 

Exoplanet detection methods 

A. Wobbling of stars 

The first planets found orbiting Sun-like stars were detected by the radial velocity technique. A 

single star without a planetary system will have its centre of gravity located at the centre of the star. 

However, when a planet is orbiting a star, the 

centre of gravity of the star-planet system 

becomes offset from the centre of the star, causing 

the star to "wobble" back and forth – meaning the 

star’s position changes periodically around a 

point. When that happens the radial or line-of-

sight velocity of the star will be found changing 

periodically. This leads to the shifting of the star’s 

spectral lines by very small amounts – the optical 

analogue of the familiar Doppler effect for sound. 

By measuring such shifting of spectral lines, we 

can conclude the presence of otherwise invisible 

planets around the star.  

51 Pegasi b – the exoplanet discovered by Mayor and Queloz – is a Jupiter-mass planet that orbits 

very close to its star, resulting in relatively large changes in the radial velocity signal. This type of  
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planet, a gas giant orbiting very close to its parent star, is now termed a hot Jupiter. Its discovery 

was a complete surprise, as theories of planet formation had suggested that such a planet could not 

form so close to a star. Mayor and Queloz were awarded the Nobel Prize in Physics in 2019. 

B. Astrometry 

 Astrometry is the method that detects the motion 

of a star by making very precise measurements of 

its position in the sky. This technique can also be 

used to identify planets around a star by measuring 

tiny changes in the star's position as it wobbles 

around the center of mass of the planetary system. 

However, the precision required to detect a planet 

orbiting a star using this technique is extremely 

difficult to achieve. Hence, very few planets have 

been discovered by this method. 

Nonetheless, astrometry has been used to make 

follow-up observations for planets detected using 

other methods. Using the astrometric technique, the Gaia mission of ESA is expected to detect 

thousands of exoplanets up to a distance of 1,600 light-years from the Sun. 

C. The transit method 

Radial velocity was the primary method for detecting exoplanets until the start of this century when 

David Charbonneau and colleagues observed a periodic dip in stellar light caused by the transit of a 

planet across the face of its host star. This method is similar to observing the transit of inner planets 

across the face of our Sun – except that 

the planet is invisible most of the time! 

The planet that was detected, known as 

HD 209458b, was already identified 

using the radial velocity method. Hence, 

the first planet discovered through the 

transit method was OGLE-TR-56b, 

detected in 2003 by Maciej Konacki and 

colleagues. 

In 2006, the first space mission dedicated 

to exoplanetary research was launched. It 

was named CoRoT, for Convection, 

Rotation, and Planetary Transits. The 

mission was led by the French space agency CNES, with contributions from ESA, Austria, Belgium, 

Germany, Spain, and Brazil. Within a few months of its launch, CoRoT discovered its first planet, 

a hot Jupiter orbiting a Sun-like star. In the following years, CoRoT established a firm foundation 

for exoplanetary research from space with the steady detection of unusual planets. 

When NASA's Kepler mission was launched in 2009, the number of known planets started to soar 

exponentially. Along with the transit technique, a variation known as transit timing variation (TTV)  

          Planet detection through stellar astrometry 

The brightness of a star as a planet transits its face 
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was also used to find additional planets in a system. Tiny variations in the transit time of a planet 

can reveal other companions in the system. 

In 2011, Canada's MOST (Microvariability and Oscillation of Stars) space telescope detected the 

exoplanet 55 Cancri e as it transited its host star. 

D. Gravitational microlensing 

While both the radial velocity and transit methods rely on detecting variations in light from the star, 

a completely different method uses the effect of gravity on light. Gravitational microlensing was 

predicted by Albert Einstein’s general theory of 

relativity. It relies on the fact that objects with large 

masses can bend light around them. If the right 

alignment occurs, light travelling towards an observer 

from a distant star can be bent around an intervening 

star, which acts as a lens. The light from the background 

star becomes amplified. If a planet is in orbit around the 

star acting as a lens, a small bump appears in what 

would otherwise be a smooth light curve. This 

phenomenon is called microlensing. 

A team led by Ian Bond at the University of Edinburgh 

revealed the first microlensing planet in 2004. 

Microlensing is extremely sensitive and can detect very small planets. However, its main 

disadvantage is that it is a chance occurrence and is hard to predict. It also does not occur 

periodically. 

E. Direct imaging 

It is extremely difficult to directly image exoplanets, as the light 

from the star overwhelms the planet by more than a factor of a 

million. Even when the light of the star is artificially blocked, 

most planets are too faint or too close to the star to be seen. 

However, it is possible to image young, massive planets at a 

great distance from their host star. The first directly imaged 

planet – a young planet with a mass a few times that of Jupiter – 

was discovered in 2004 by a team led by Gaël Chauvin at the 

European Southern Observatory in Chile. Space telescopes like 

JWST provide the best capabilities for direct imaging. 

A zoo of exoplanets 

The existence of exoplanets is now established beyond doubt, and a variety of detection techniques 

are used to obtain various parameters such as mass, radius, orbital period, eccentricity, and 

composition of exoplanets. However, each technique provides only a part of the bigger picture, and 

follow-up observations are almost always needed to confirm the nature of the planet. 

The picture that is emerging now is of a realm of weird and wonderful exoplanets, many of which 

could not have been imagined by science fiction! We have come to understand that our Solar System,  

Gravitational microlensing due to a planet 

Direct imaging of a planet 
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with its small rocky planets in the inner regions and the large gas and icy giants in the outer regions, 

is not at all the standard planetary system in the galaxy! 

Jupiter, the largest planet in our Solar System, is around 318 times the mass of Earth, but it is still 

dwarfed by some of its exoplanetary cousins. A glance at the Extrasolar Planet Encyclopaedia 

reveals more than 20 confirmed exoplanets that have over 50 times the mass of Jupiter. Many of 

these orbit close to their parent star, hence the term "hot Jupiter" is used for them. Others orbit much 

farther from their parent star than any of our planets do from the Sun. 

By far, the vast majority of exoplanets detected to date are of a size that appears to be absent from 

our Solar System! They are named "super-Earths" or "mini-Neptunes" as they have masses between 

those of Earth and Neptune. Since for most of these exoplanets only the mass or the radius, but not 

both values, are known, it is not possible to determine if they are small and rocky Earth-like planets 

or slightly larger gas-enshrouded Neptune-like planets. 

If the mass and radius have been determined, it is possible to get an idea of the composition of a 

planet by comparing the calculated density to predictions from computer-generated models. In the 

case of potentially rocky worlds, a low density could indicate an "ocean planet" – one having oceans 

on its surface. 

The planets in our Solar System formed in a protoplanetary disk that was rich in silicon and oxygen. 

Some models predict that disks around other stars could be rich in carbon instead. Planets in such 

systems could have layers of graphite or diamonds depending on the pressure within the planet. 

If we could image the planet HD 209458b – the first planet measured via the transit method – it 

would resemble a giant comet! This is because the planet is so close to its host star that its 

atmosphere is evaporating, leaving a tail of material stretching out behind it in its orbit. 

Terrestrial exoplanets orbiting close to their star would also feel the heat – both directly from the 

star as well as from tidal forces. Hence, it is thought that "lava planets" could exist close to stars. 

These are hypothetical planets where the entire surface would be made of molten rock. 

In our Solar System, the planets all have almost circular orbits, but some exoplanets have been 

discovered with extremely elliptical orbits. This indicates a violent dynamical past, where the 

planets likely had unstable gravitational interactions with other planets or stars. These types of 

interactions can eject planets from a system while dramatically changing the orbits of the remaining 

planets. 

The orbital planes of some exoplanets are found to make large angles with respect to the stellar 

equator. They are dubbed "misaligned planets." Some planets even orbit around the poles of the star 

rather than the equator! 

Exoplanet Atmospheres 

To make progress in understanding how planets and planetary systems came into existence, it will 

be necessary to study not only the properties of individual planets but also their atmospheres. 

Planetary atmospheres are key to understanding what planets are made of, which is essential for 

uncovering their formation and evolution stages. 
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Elements in the atmospheres of exoplanets can be detected via two different methods. In one 

method, the light from the star passing through the planet's atmosphere can be absorbed by elements 

in the atmosphere. This creates a deeper transit at particular wavelengths and can be used to reveal 

the presence of the molecules that have absorbed the light. The other method relies on observing the 

combined spectrum of the star and planet when both are visible, and then observing the star alone 

when the planet is behind it. Subtracting the two spectra will leave the spectrum of the planet, from 

which details of its atmosphere can be inferred. 

The spectra of 

exoplanets obtained to 

date are not very 

detailed. However, 

molecules such as water, 

carbon monoxide, and 

sodium have been 

detected. JWST is 

pioneering the study of 

planetary atmospheres. Recently, atmospheres have been detected around terrestrial exoplanets, 

which is an important step towards eventually detecting signs of potential life. Biosignatures in the 

atmospheres of terrestrial planets might become detectable with improved technology. 

The Future of Exoplanet Studies 

This is an exciting time for exoplanet research. With the steady rise in the number and types of 

exoplanets, there is undoubtedly much to be learned. As we transition from an era of detecting 

exoplanets to one of characterizing them, entirely new areas of research may develop. By analogy 

with our Solar System, moons should exist around exoplanets, and they might provide potential 

habitats for life. The search for exomoons is ongoing, but none have been detected so far. 

The CoRoT and Kepler space telescopes revolutionized the field of exoplanets, and we can look 

forward to an exciting period ahead with results from space-based telescopes like JWST. New 

missions are being devised to detect small planets around bright stars. Because the host stars are 

bright, the masses of the detected planets can be determined from radial velocity observations at 

ground-based observatories. Both mass and size are essential for characterizing these new 

discoveries. 

Europe's CHaracterising ExOPlanets Satellite (CHEOPS) mission, a partnership between ESA and 

Switzerland, was launched in December 2019 and started operations in April 2020. Using high 

precision transit photometry, this mission studies known exoplanets that are smaller than Saturn and 

orbit close to bright stars. 

Understanding the true nature of planets requires not only measurements of mass and radius but also 

a study of their atmospheric properties. By determining the physical extent of the atmospheres of 

super-Earths, CHEOPS will be able to discriminate between Earth-like planets where life as we 

know it could blossom and other kinds of Earth-mass planets (hydrogen-rich Earths, ocean planets), 

which challenge our current understanding of habitability. As with any science mission, CHEOPS 

will also address more speculative science questions, such as searching for photometric signatures 

of exomoons (moons orbiting exoplanets), rings, and Trojans, and will probe questions beyond 

exoplanet science. 

 

Spectrum of a planetary atmosphere 
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The NASA/ESA/CSA James Webb Space Telescope, launched in 2021, is providing game-changing 

new capabilities for observing exoplanets and their atmospheres. With a suite of four instruments 

operating at infrared wavelengths, Webb will employ several techniques to investigate these 

extrasolar bodies. 

Highly sensitive spectroscopic observation of transiting 

planets—with similar characteristics in terms of size and 

mass—will usher in the era of comparative planetology for 

exoplanets. 

Webb will characterize exoplanet atmospheres by recording 

absorption, reflection, and emission spectra at infrared 

wavelengths for planets spanning a range of sizes, from 

super-Earths to gas giants. It will take advantage of the fact 

that, at these wavelengths, molecules in the atmospheres of 

exoplanets exhibit a large number of spectral features, 

providing observers with a rich set of diagnostic tools, many 

of which are not accessible from the ground. 

Webb will also be able to directly image some young and massive exoplanets orbiting at larger 

distances from their parent star than most transiting ones. Three of Webb's instruments have high-

contrast imaging capabilities (in two cases this is implemented using a coronagraph) to minimize 

the glare of the parent star, making it easier to image the planet. Observations with multiple infrared 

filters will provide extensive information on these planets, their properties, and their formation 

mechanisms 

Plato 

The PLATO (PLAnetary Transits and Oscillations of stars) mission of ESA is scheduled for launch 

in 2026. PLATO is designed to detect and characterize a large number of new extrasolar planetary 

systems by searching hundreds of thousands of bright stars for transiting planets. PLATO will have 

the unique capability to find and determine the properties of terrestrial planets that orbit in the 

habitable zone around stars similar to our Sun. 

Ariel 

Moving beyond discovery toward studying and understanding, ESA's Ariel (Atmospheric Remote-

sensing Infrared Exoplanet Large-survey) mission will conduct a chemical census of a large, well-

defined, and diverse sample of exoplanets. Conducting simultaneous observations across a range of 

visible and infrared wavelengths, the mission will enable a study of exoplanets both as individuals 

and as populations 

Due for launch in 2029, Ariel is designed to perform high-accuracy transit, eclipse, and phase-curve 

multiband observations employing simultaneous photometry in the visible and spectroscopy in the 

near-infrared wavelengths. It will observe and study approximately 1000 preferentially warm and 

hot transiting gas giants, Neptunes, and super-Earths around a range of stellar types and planetary 

system architectures. With a wide variety of space telescopes, we can expect to come closer to 

finding "Earth 2.0," while at the same time adding more strange and unexpected planets to the 

exoplanetary zoo. Exciting times lie ahead for all interested in this new field 

****** 

James Webb Space Telescope 

launched in 2021 
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ªÉÆ¨ÉÊ¯ï ¥sÉÇÃ£ïUÀ¼À°è CUÀvÀåªÁzÀ R¤dUÀ¼ÀÄ 

ªÀÄÄ£ÀÄßr 

ªÉÆ É̈Ê¯ï ¥sÉÇÃ£ïUÀ¼ÀÄ DzsÀÄ¤PÀ fÃªÀ£ÀzÀ°è C¤ªÁAiÀÄð ¸ÁzsÀ£ÀUÀ¼ÁVªÉ, 
¸ÀAªÀºÀ£À, ªÀÄ£ÀgÀAd£É ªÀÄvÀÄÛ GvÁàzÀPÀvÉAiÀÄ£ÀÄß ªÀÄ£À§AzÀAvÉ 
¸ÀAAiÉÆÃf¸ÀÄvÀÛªÉ. F CvÁåzsÀÄ¤PÀ ¸ÁzsÀ£ÀUÀ¼À vÀAiÀiÁjPÉAiÀÄÄ ««zsÀ 
R¤dUÀ¼À ªÉÄÃ¯É ºÉZÀÄÑ CªÀ®A©vÀªÁVzÉ, ¥ÀæwAiÉÆAzÀÆ ¥sÉÇÃ£ïUÀ¼À 
QæAiÀiÁvÀäPÀvÉ, ̈ Á½PÉ ªÀÄvÀÄÛ PÁAiÀÄðPÀëªÀÄvÉAiÀÄ£ÀÄß SÁwæ¥Àr¸ÀÄªÀ°è ¤uÁðAiÀÄPÀ 
¥ÁvÀæªÀ£ÀÄß ªÀ» À̧ÄvÀÛzÉ. F R¤dUÀ¼ÀÄ ¥ÀgÀzÉUÀ¼ÀÄ, ¨ÁåljUÀ¼ÀÄ, ¸ÀPÀÆåðmï ¨ÉÆÃqïðUÀ¼ÀÄ ªÀÄvÀÄÛ 
PÉÃ¹AUïUÀ¼ÀAvÀºÀ ««zsÀ WÀlPÀUÀ½UÉ C« s̈ÁdåªÁVzÀÄÝ, CªÀÅUÀ¼À ® s̈ÀåvÉ ªÀÄvÀÄÛ UÀÄtªÀÄlÖªÀ£ÀÄß 
vÀAvÀæeÁÕ£À ªÀ®AiÀÄPÉÌ CvÀÄå£ÀßvÀUÉÆ½¸ÀÄvÀÛªÉ. 

¨ÁåljUÀ¼ÀÄ 

°yAiÀÄA, ªÀÄÈzÀÄªÁzÀ ªÀÄvÀÄÛ ºÀUÀÄgÀªÁzÀ É̄ÆÃºÀªÀ£ÀÄß gÁ¸ÁAiÀÄ¤PÀ ºÉÆgÀvÉUÉAiÀÄÄªÀ ªÉÆzÀ®Ä 
PÀ®ÄèUÀ¼ÀÄ ªÀÄvÀÄÛ G¥ÀÅà À̧gÉÆÃªÀgÀUÀ½AzÀ ¥ÀqÉAiÀÄ¯ÁUÀÄvÀÛzÉ. ¥ÀÅ£À̈ sÀðwð ªÀiÁqÀ§ºÀÄzÁzÀ °yAiÀÄA-
LAiÀiÁ£ï ¨ÁåljUÀ½UÉ PÁåxÉÆÃqïUÀ¼À GvÁàzÀ£ÉAiÀÄ°è EzÀÄ ¤uÁðAiÀÄPÀ ¥ÁvÀæªÀ£ÀÄß ªÀ»¸ÀÄvÀÛzÉ, EzÀÄ 
PÁA¥ÁåPïÖ gÀÆ¥ÀzÀ°è UÀt¤ÃAiÀÄ ±ÀQÛAiÀÄ£ÀÄß À̧AUÀæ»¸À®Ä C£ÀÄªÀÅ ªÀiÁrPÉÆqÀÄvÀÛzÉ. EzÀÄ ¥sÉÇÃ£ï 
¨ÁåljUÀ½UÉ ±ÀQÛ ªÀÄvÀÄÛ ±ÀQÛAiÀÄ ¸ÁAzÀævÉAiÀÄ£ÀÄß MzÀV¸À®Ä °yAiÀÄA C£ÀÄß ¥ÀæªÀÄÄRªÁV À̧ÄvÀÛzÉ, 
¸ÀªÀÄxÀð ZÁfAðUï C£ÀÄß À̧ÄUÀªÀÄUÉÆ½¸ÀÄvÀÛzÉ. ºÉZÀÄÑªÀjAiÀiÁV, PÁåräAiÀÄªÀiï, PÀ©ât, ¤PÀ¯ï ªÀÄvÀÄÛ 
ªÀdæUÀ¼À£ÀÄß ªÉÆ É̈Ê¯ï ¥sÉÇÃ£ï ̈ ÁåljUÀ¼À°è §¼À À̧¯ÁUÀÄvÀÛzÉ. PÉÆÃ¨Á¯ïÖ, ¤Ã° gÀvÀß, °yAiÀÄA-LAiÀiÁ£ï 
¨ÁåljUÀ¼À°èAiÀÄÆ ¸ÀºÀ §¼À¸À¯ÁUÀÄvÀÛzÉ. F ¨ÁåljUÀ½UÉ EzÀÄ CvÀåUÀvÀå, C¢üPÀ ©¹AiÀiÁUÀÄªÀÅzÀ£ÀÄß 
vÀqÉUÀlÖ®Ä ªÀÄvÀÄÛ ºÀ®ªÁgÀÄ ZÁeïð/r¸ÁÑeïð ZÀPÀæUÀ¼À ªÉÄÃ¯É ¹ÜgÀvÉAiÀÄ£ÀÄß RavÀ¥Àr¹PÉÆ¼Àî®Ä 
PÁåxÉÆÃqïUÀ½UÉ PÉÆqÀÄUÉ ¤ÃqÀÄvÀÛzÉ. 

PÉÃ¹AUï 

¨Á½PÉ ªÀÄvÀÄÛ QæAiÀiÁvÀäPÀvÉAiÀÄ£ÀÄß ºÉaÑ¸À®Ä, ««zsÀ R¤dUÀ¼À£ÀÄß ªÉÆ É̈Ê¯ï ¥sÉÇÃ£ïUÀ¼À PÉÃ¹AUïUÀ¼À°è 
C¼ÀªÀr À̧¯ÁVzÉ. F R¤dUÀ¼À°è ¨ÉÆæÃ«Ä£ï, PÉÆæÃ«ÄAiÀÄA, PÉÆÃ¨Á¯ïÖ, ¥sÉÇèÃj£ï, ªÉÄVßÃ¹AiÀÄªÀiï, 
D¬Ä¯ï ±ÉÃ¯ï, mÉÊmÁ¤AiÀÄA ªÀÄvÀÄÛ C®Æå«Ä¤AiÀÄA Ȩ́ÃjªÉ. ªÉÄVßÃ¹AiÀÄªÀiï «±ÉÃµÀªÁV 
¥ÀjuÁªÀÄPÁjAiÀiÁVzÉ KPÉAzÀgÉ EzÀÄ «zÀÄåvÁÌAwÃAiÀÄ ºÀ¸ÀÛPÉëÃ¥ÀzÀ «gÀÄzÀÞ PÀA¥À£ÀUÀ¼ÀÄ ªÀÄvÀÄÛ 
UÀÄgÁtÂUÀ¼À£ÀÄß »ÃjPÉÆ¼ÀÄîvÀÛzÉ, EzÀÄ PÀªÀZÀUÀ½UÉ CvÀÄåvÀÛªÀÄ DAiÉÄÌAiÀiÁVzÉ. mÉÊmÁ¤AiÀÄA, GQÌ£À JgÀqÀÄ 
¥ÀlÄÖ §®ªÁVgÀÄvÀÛzÉ ªÀÄvÀÄÛ CzÀgÀ CzsÀðzÀµÀÄÖ vÀÆPÀªÀÅ ªÉÆ¨ÉÊ¯ï ¥sÉÇÃ£ï PÉÃ¹AUïUÀ½UÉ À̧ºÀ 
¸ÀÆPÀÛªÁVzÉ. 

¸ÀPÀÆåðmï É̈ÆÃqïðUÀ¼ÀÄ 

¸É¯ï ¥sÉÇÃ£ïUÀ¼À À̧ÄUÀªÀÄ PÁAiÀÄð¤ªÀðºÀuÉAiÀÄÄ R¤dUÀ¼À ¸ÀAAiÉÆÃd£ÉAiÀÄ ªÉÄÃ¯É CªÀ®A©vÀªÁVzÉ. 
EªÀÅUÀ¼À°è DAnªÀÄ¤ (¸É«ÄPÀAqÀPÀÖgï DV §¼À À̧¯ÁUÀÄvÀÛzÉ), ¹Ã¸À (¨ÁåljUÀ¼À°è PÀAqÀÄ§gÀÄvÀÛzÉ), ¸ÀánPÀ 
²¯É (¨Áålj ªÀÄvÀÄÛ ¸ÀPÀÆåðmï ¨ÉÆÃqïð PÀAqÀPÀÖgï DV §¼À¸À¯ÁUÀÄvÀÛzÉ), fPÉÆÃð¤AiÀÄªÀiï, n£ï 
(¨É¸ÀÄUÉAiÀiÁV §¼À¸À¯ÁUÀÄvÀÛzÉ), ¸À®ágï, ¸ÁÖæA¶AiÀÄA ªÀÄvÀÄÛ ªÀiÁåAUÀ¤Ã¸ï ¸ÉÃjªÉ. a£Àß ªÀÄvÀÄÛ ¨É½îAiÀÄÄ 
CvÀÄåvÀÛªÀÄ ªÁºÀPÀUÀ¼ÁVªÉ, CªÀÅUÀ¼À G£ÀßvÀ ªÁºÀPÀvÉ ªÀÄvÀÄÛ vÀÄPÀÄÌ ¤gÉÆÃzsÀPÀvÉ¬ÄAzÁV À̧PÀÆåðmï  

 
¥ÉÇæ. Dgï. £ÁUÉÃAzÀæ 

¨sÀÆ«eÁÕ£À ¥ÁæzsÁå¥ÀPÀgÀÄ («±ÁæAvÀ) 
CtÚ «±Àé«zÁå®AiÀÄ 
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¨ÉÆÃqïðUÀ¼À°è ªÉÊjAUï ªÀÄvÀÄÛ PÀ£ÉPÀÖgïUÀ½UÉ CªÀ±ÀåPÀªÁVzÉ, EzÀÄ ±ÀQÛ ªÀÄvÀÄÛ qÉÃmÁzÀ 
ªÀUÁðªÀuÉAiÀÄ£ÀÄß ¸ÀÄUÀªÀÄUÉÆ½¸ÀÄvÀÛzÉ. ¥ÀæwAiÉÆAzÀÄ CA±ÀªÀÅ «²µÀÖ UÀÄt®PÀëtUÀ¼À£ÀÄß ºÉÆA¢zÀÄÝ CzÀÄ 
¸ÀPÀÆåðmï É̈ÆÃqïðUÀ¼À°è §¼À¸À®Ä À̧ÆPÀÛªÁVzÉ. À̧ánPÀ ² É̄, MAzÀÄ gÀvÀß, ¨ÁåljAiÀiÁV 
PÁAiÀÄð¤ªÀð»¸ÀÄvÀÛzÉ, DAvÀjPÀ UÀrAiÀiÁgÀªÀ£ÀÄß ±ÀQÛAiÀÄ£ÀÄß ¤ÃqÀÄvÀÛzÉ ªÀÄvÀÄÛ ªÁºÀPÀªÁV 
PÁAiÀÄð¤ªÀð»¸ÀÄvÀÛzÉ. mÁåAl®ªÀiï, C¥ÀgÀÆ¥ÀzÀ ¤Ã°-§ÆzÀÄ É̄ÆÃºÀªÀÅ CzÀgÀ ºÉaÑ£À vÀÄPÀÄÌ 
¤gÉÆÃzsÀPÀvÉUÉ ºÉ À̧gÀÄªÁ¹AiÀiÁVzÉ, EzÀ£ÀÄß ¸ÀPÀÆåðmï É̈ÆÃqïðUÀ¼À°è ¸ÀtÚ PÉ¥Á¹lgïUÀ¼À£ÀÄß 
vÀAiÀiÁj¸À®Ä §¼À À̧¯ÁUÀÄvÀÛzÉ. F PÉ¥Á¹lgïUÀ¼ÀÄ vÁvÁÌ°PÀªÁV J É̄QÖæPÀ¯ï ZÁeïðUÀ¼À£ÀÄß ̧ ÀAUÀæ»¸ÀÄvÀÛªÉ 
ªÀÄvÀÄÛ ©qÀÄUÀqÉ ªÀiÁqÀÄvÀÛªÉ, «zÀÄåvï ¸ÀAPÉÃvÀUÀ¼À ºÀjªÀ£ÀÄß RavÀ¥Àr¹PÉÆ¼Àî®Ä ¥ÁPÉmï UÁvÀæzÀ 
¨ÁåljUÀ¼ÀAvÉ PÁAiÀÄð¤ªÀð»¸ÀÄvÀÛªÉ. 

¥ÀæzÀ±Àð£À ªÀÄvÀÄÛ lZï ¹ÌçÃ£ïUÀ¼ÀÄ 

¥sÉÇÃ£ïUÀ¼À r¸ï¥ÉèÃ ªÀÄvÀÄÛ lZï ¹ÌçÃ£ïUÀ¼À°è f¹ð¯ÉÊmï, AiÀÄnæAiÀÄªÀiï, ¥ÉÇmÁå¹AiÀÄªÀiï, G¥ÀÅà, 
¥ÁzÀgÀ¸À ªÀÄvÀÄÛ ªÉÆ£ÁeÉÊmï£ÀAvÀºÀ PÀrªÉÄ-w½¢gÀÄªÀ R¤dUÀ¼À£ÀÄß §¼À¸À¯ÁUÀÄvÀÛzÉ. lZï¹ÌæÃ£ï UÁȩ̀ ï 
gÀa À̧®Ä ¥ÉÇmÁå¹AiÀÄªÀiï ¤uÁðAiÀÄPÀªÁVzÉ, DzÀgÉ AiÀÄnæAiÀÄªÀiï ¥sÁ¸Àágï C£ÀÄß GvÁà¢ À̧®Ä 
CªÀ±ÀåPÀªÁVzÉ, EzÀÄ r Ȩ́àèÃ ¥ÀgÀzÉAiÀÄ£ÀÄß ¨É¼ÀV¸ÀÄvÀÛzÉ. ¥ÁzÀgÀ¸ÀªÀÅ À̧PÀÆåðmï ¨ÉÆÃqïðUÀ¼ÀÄ ªÀÄvÀÄÛ 
¸ÀánPÀ ¥ÀæzÀ±Àð£ÀUÀ¼À°è PÀAqÀÄ§gÀÄªÀ ¥ÀæªÀÄÄR R¤dªÁVzÉ. f¹ð É̄Êmï ¹jAiÀÄªÀiï C£ÀÄß ºÉÆA¢gÀÄvÀÛzÉ, 
EzÀÄ ¹ÌçÃ£ïUÀ¼À gÀZÀ£ÉAiÀÄ°è §¼À¸À¯ÁUÀÄªÀ ¥ÀæªÀÄÄR CA±ÀªÁVzÉ. 

«zÀÄåzÁégÀUÀ¼ÀÄ 

ªÀdæUÀ¼ÀÄ, EAUÁ®zÀ ªÀÄvÉÆÛAzÀÄ gÀÆ¥ÀªÁVzÀÄÝ, ¸É¯ï ¥sÉÇÃ£ï ¨ÁåljUÀ¼À°è «zÀÄåzÁégÀUÀ¼À£ÀÄß 
vÀAiÀiÁj¸À®Ä §¼À¸À¯ÁUÀÄvÀÛzÉ. ¹ÜgÀvÉAiÀÄ£ÀÄß ºÉaÑ¸À®Ä, F «zÀÄåzÁégÀUÀ¼À£ÀÄß ¥Áèn£ÀA£ÉÆA¢UÉ 
¯ÉÃ¦ À̧¯ÁUÀÄvÀÛzÉ. ¯ÁåAxÀ£ÀªÀiï, lAUï¸ÀÖ£ï ªÀÄvÀÄÛ ¸ÀvÀÄªÀÅ ¸ÀPÀÆåðmïUÀ¼ÀÄ, ¹àÃPÀgïUÀ¼ÀÄ ªÀÄvÀÄÛ ªÉÆ É̈Ê¯ï 
¥sÉÇÃ£ï ZÁdðgïUÀ¼À°è ¤uÁðAiÀÄPÀ ¥ÁvÀæªÀ£ÀÄß ªÀ»¸ÀÄvÀÛzÉ. CzÀgÀ zÀÈqsÀvÉ ªÀÄvÀÄÛ J¯Áè CA±ÀUÀ¼À 
CvÀÄå£ÀßvÀ PÀgÀUÀÄªÀ ©AzÀÄ«UÉ ºÉ¸ÀgÀÄªÁ¹AiÀiÁVzÉ, lAUï À̧Ö£ï£À CvÀÄåvÀÛªÀÄ ±ÁRzÀ ¥ÀæwgÉÆÃzsÀªÀÅ 
¥sÉÇÃ£ïUÀ¼À°è£À ¸ÀtÚ PÀA¥À£À PÁAiÀÄð«zsÁ£ÀUÀ½UÉ CªÀÄÆ®åªÁV¸ÀÄvÀÛzÉ, GzÁºÀgÀuÉUÉ jAVAUï ªÀÄvÀÄÛ 
PÁåªÉÄgÁ DmÉÆÃ¥sÉÇÃPÀ¸ï C£ÀÄß ¸ÀQæAiÀÄUÉÆ½¸ÀÄvÀÛzÉ. 

ªÉÄÊPÉÆæÃa¥ïì 

ªÉÄÊPÉÆæ¥ÉÇæ¸É¸ÀgïUÀ¼ÀÄ ªÀÄvÀÄÛ ªÉÄÊPÉÆæÃa¥ïUÀ¼À GvÁàzÀ£ÉUÉ ¥sÁ À̧ágÀ¸ï ¤uÁðAiÀÄPÀ R¤dªÁVzÉ. 
ªÉÄÊPÉÆæ¥ÉÇæ¸É¸ÀgïUÀ¼ÀÄ ªÀÄvÀÄÛ PÁåªÉÄgÁ a¥ïUÀ¼À vÀAiÀiÁjPÉAiÀÄ°è ¨ÉÆÃgÁ£ï ªÀÄvÀÄÛ D¸Éð¤Pï C£ÀÄß À̧ºÀ 
§¼À À̧¯ÁUÀÄvÀÛzÉ. ¹°PÁ, À̧ánPÀ ² É̄AiÀÄ°è PÀAqÀÄ§gÀÄªÀ ªÀÄvÀÄÛ ¨sÀÆ«ÄAiÀÄ ºÉÆgÀ¥ÀzÀgÀzÀ°è EgÀÄªÀ MAzÀÄ 
CA±ÀªÀÅ ªÉÄÊPÉÆæÃa¥ïUÀ¼ÀÄ ªÀÄvÀÄÛ ªÉÄÊPÉÆæ¥ÉÇæ¸É À̧gïUÀ¼À£ÀÄß vÀAiÀiÁj¸À®Ä CªÀ±ÀåPÀªÁVzÉ. 

vÀAwUÀ¼ÀÄ ªÀÄvÀÄÛ ¸ÀPÀÆåðnæ 

ªÉÆ É̈Ê¯ï ¥sÉÇÃ£ïUÀ¼À PÁAiÀÄð¤ªÀðºÀuÉUÉ vÀAwUÀ¼ÀÄ ªÀÄvÀÄÛ ¸ÀPÀÆåðmïUÀ¼ÀÄ ¤uÁðAiÀÄPÀªÁVªÉ. ¥sÉÇÃ£ï 
¸ÀPÀÆåðnæUÉ CUÀvÀåªÁzÀ ¥ÀæªÀÄÄR R¤dUÀ¼ÀÄ ¨Éj°AiÀÄªÀiï, ©¸Àävï, vÁªÀÄæ, mÁåAl®ªÀiï ªÀÄvÀÄÛ 
ªÀÅ¯Éá£ÉÊmï C£ÀÄß M¼ÀUÉÆArªÉ, EªÀÅUÀ¼À£ÀÄß ¸ÀA¥ÀPÀðUÀ¼ÀÄ ªÀÄvÀÄÛ vÀAwUÀ¼À£ÀÄß gÀa¸À®Ä §¼À¸À¯ÁUÀÄvÀÛzÉ. 
mÁåAl®ªÀiï ªÉÇÃ¯ÉÖÃeï C£ÀÄß ¤AiÀÄAwæ¸ÀÄvÀÛzÉ ªÀÄvÀÄÛ vÀAwUÀ¼ÀÄ, PÀ£ÉPÀÖgïUÀ¼ÀÄ ªÀÄvÀÄÛ ¹àÃPÀgïUÀ¼À°è  
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§¼À À̧®àqÀÄvÀÛzÉ. vÁªÀÄæ, ºÉZÀÄÑ ªÁºÀPÀzÀ PÉA¥ÀÅ-PÀAzÀÄ É̄ÆÃºÀ, ªÉÊjAUï ªÀÄvÀÄÛ  ¸ÀPÀÆåðnæAiÀÄ£ÀÄß 
gÀÆ¦ À̧ÄvÀÛzÉ, ¸ÁzsÀ£ÀUÀ¼À ªÀÄÆ®PÀ «zÀÄåvï ¸ÀAPÉÃvÀUÀ¼ÀÄ ªÀÄvÀÄÛ ±ÀQÛAiÀÄ ºÀjªÀ£ÀÄß ¸ÀQæAiÀÄUÉÆ½¸ÀÄvÀÛzÉ. 
vÁªÀÄæªÀ£ÀÄß ¸ÁªÀiÁ£ÀåªÁV zÉÆqÀØ R¤d ¤PÉëÃ¥ÀUÀ½AzÀ UÀtÂUÁjPÉ ªÀiÁqÀ¯ÁUÀÄvÀÛzÉ ªÀÄvÀÄÛ 
±ÀÄ¢ÞÃPÀgÀtPÁgÀgÀÄ ±ÀÄzÀÞ É̄ÆÃºÀªÀ£ÀÄß ºÉÆgÀvÉUÉAiÀÄÄvÁÛgÉ. 

¹àÃPÀgï UÀ¼ÀÄ ªÀÄvÀÄÛ PÀA¥À£À 

¹àÃPÀgïUÀ¼ÀÄ ªÀÄvÀÄÛ PÀA¥À£À PÁAiÀÄð«zsÁ£ÀUÀ½UÁV, ¹àÃPÀgïUÀ¼ÀÄ, PÀA¥À£À ªÉÆÃlgïUÀ¼ÀÄ ªÀÄvÀÄÛ 
ªÉÄÊPÉÆæ¥sÉÇÃ£ïUÀ¼À°è ªÀiÁåUÉßmïUÀ¼À£ÀÄß vÀAiÀiÁj¸À®Ä C¥ÀgÀÆ¥ÀzÀ s̈ÀÆ«ÄAiÀÄ CA±ÀªÁzÀ ¨Áå Ȩ́ÖßÃ¸ÉÊmï 
C£ÀÄß §¼À¸À¯ÁUÀÄvÀÛzÉ. ªÉÇÃ®áæªÉÄÊmï ±ÁR ¹APï DV PÁAiÀÄð¤ªÀð»¸ÀÄvÀÛzÉ ªÀÄvÀÄÛ ªÉÆ¨ÉÊ¯ï ¥sÉÇÃ£ï 
PÀA¥À£ÀzÀ°è À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ. D Ȩ́ð£ÉÆ¥ÉÊgÉÊmï C£ÀÄß ¥ÀªÀgï DA¦è¥sÉÊAiÀÄgïUÀ¼ÀÄ ªÀÄvÀÄÛ gÉÃrAiÉÆ 
¦üæÃPÉé¤ì C¦èPÉÃ±À£ïUÀ¼À°è ¥ÀjuÁªÀÄPÁjAiÀiÁV §¼À¸À¯ÁUÀÄvÀÛzÉ. 

§tÚ 

¥sÉÇÃ£ï r Ȩ́àèÃUÀ¼À°è §tÚUÀ¼À£ÀÄß GvÁà¢¸À®Ä ªÀÄvÀÄÛ qÉÃmÁ À̧AUÀæºÀuÉAiÀÄ£ÀÄß ¸ÀQæAiÀÄUÉÆ½¸À®Ä, 
C¥ÀgÀÆ¥ÀzÀ ¨sÀÆ«ÄAiÀÄ CA±À R¤dUÀ¼ÁzÀ ¹ÃjAiÀÄªÀiï, AiÀÄÄgÉÆÃ¦AiÀÄA ªÀÄvÀÄÛ mÉ©ðAiÀÄªÀiïC£ÀÄß 
§¼À À̧¯ÁUÀÄvÀÛzÉ. 
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¥ÀÅèmÉÆÃ-ZÀgÉÆÃ£ï gÉÆÃZÀPÀ ªÁ¯ïÖ÷Ó £ÀÈvÀå 

 

¥ÀjZÀAiÀÄ 

§ÈºÀvï §æºÁäAqÀzÀ   DPÁ±ÀzÀ°è DPÁ±ÀPÁAiÀÄUÀ½UÉ ¸ÀA§AzsÀ 
¥ÀlÖ gÉÆÃZÀPÀªÁzÀ « À̧äAiÀÄPÀgÀ WÀl£ÉUÀ¼ÀÄ C¸ÁªÀiÁ£ÀåªÉÃ£À®è . 
E°è dgÀÄUÀÄªÀ «ÃPÀëuÉUÀ¼ÀÄ ºÀ®ªÀÅ ̈ Áj ̈ sÀÆ«ÄAiÀÄ°è £É̄ É¹gÀÄªÀ 
ªÀiÁ£ÀªÀ£À §jUÀtÂÚUÀÆ UÉÆÃZÀj¸ÀÄvÀÛªÉ.  F WÀl£ÉUÀ¼ÀÄ £ÀªÀÄUÉ 
vÀÄ®£ÁvÀäPÀªÁV ¸À«ÄÃ¥ÀzÀ°ègÀÄªÀ ¸ËgÀªÀÇåºÀzÀ UÀæºÀUÀ¼À£ÀÄß 
M¼ÀUÉÆArgÀ§ºÀÄzÀÄ CxÀªÁ §®ªÁzÀ zÀÄ©ð£ÀUÀ¼À°è «ÃQȩ̈ À®àlÖ §ºÀÄ zÀÆgÀzÀ §æºÁäAqÀUÀ¼À « À̧äAiÀÄ 
zÀÈ±ÀåUÀ½gÀ§ºÀÄzÀÄ.  GzÁºÀgÀuÉUÉ ¸ËgÀªÀÇåºÀzÀ £Á®ÄÌ UÀæºÀUÀ¼ÀÄ ¸Á°£À°è eÉÆÃqÀuÉ DUÀÄªÀ £ÀÈvÀåzÀ 
zÀÈ±Àå PÁémÉðmï JAzÀÄ ºÁUÀÄ LzÀÄ UÀæºÀUÀ¼ÀÄ eÉÆÃqÀuÉAiÀÄ   zÀÈ±ÀåªÀ£ÀÄß UÀæºÀUÀ¼À PÀÄå£ÉÖmï JAzÀÄ PÀgÉAiÀÄ 
¯ÁUÀÄvÀÛzÉ (avÀæ. 1). MªÉÆªÉÄä PÀÄëzÀæUÀºÀUÀ¼ÀÄ ºÁUÀÄ zsÀÆªÀÄPÉÃvÀÄUÀ¼ÀÄ ªÀÄÆqÀÄªÀ ¸ÀAUÀwUÀ¼ÀÄ £ÀªÀÄä£ÀÄß 
PÉtPÀÄvÀÛ̄ ÉÃ EgÀÄvÀÛªÉ. EAvÀºÀ ªÀÄ£ÀªÉÆÃºÀPÀ 
WÀl£ÉUÀ¼ÀÄ PÉÃªÀ® «eÁÕ¤UÀ¼ÀÄ ºÁUÀÄ RUÉÆÃ¼À 
D À̧PÀÛgÀ£ÀÄß   DPÀ¶ð¸ÀÄªÀÅzÀ®èzÉ ¸Á»wUÀ¼ÀÄ ºÁUÀÄ 
PÀ«UÀ¼À PÀÄvÀÆºÀ®ªÀ£ÀÆß PÉgÀ½¹ §gÀªÀtÂUÉUÉ 
gÉÆÃªÀiÁAZÀPÁj ªÀ¸ÀÄÛªÀ£ÀÄß MzÀV À̧ÄvÀÛzÉ. ¥Àæ¸ÀPÀÛ 
¯ÉÃR£ÀzÀ°è §jUÀtÂÚUÉ UÉÆÃZÀgÀªÁUÀzÀ D¼ÀªÁzÀ 
UÀUÀ£ÀzÀ°è UÀªÀÄ¤¸À®àlÖ PÀÄ§Ó UÀæºÀ ¥ÀÇèmÉÆÃ ºÁUÀÄ 
G¥ÀUÀæºÀ ZÀgÉÆÃ£ï C£ÀÄß M¼ÀUÉÆAqÀ «²µÀÖªÁzÀ 
£ÀÈvÀåzÀ «ZÁgÀªÀ£ÀÄß ªÉÊeÁÕ¤PÀ zÀÈ¶ÖPÉÆÃ£À¢AzÀ 
ªÁåSÁå¤¸À¯ÁVzÉ.  

ªÁ¯ïÖ÷Ó £ÀÈvÀå 

‘ªÁ¯ïÖ÷Ó’ J£ÀÄßªÀ ¥ÀzÀ dªÀÄð£ï s̈ÁµÉAiÀÄ ªÁ°Ógï EAzÀ 
GzÀã«¹zÉ. D s̈ÁµÉAiÀÄ°è ªÁ°Ógï JAzÀgÉ GgÀÄ¼ÀÄ CxÀªÁ 
wgÀÄUÀÄ CAvÀ CxÀð. ªÁ¯ïÖÓ AiÀÄÄgÉÆÃ¦AiÀÄ£ï eÁ£À¥ÀzÀ 
£ÀÈvÀåªÁVzÉ. E°è ¥ÀÅgÀÄµÀ ªÀÄvÀÄÛ ¹ÛçÃ £ÀÈvÀåUÁgÀgÀÄ ¥ÀgÀ À̧àgÀ 
ªÀÄÄSÁªÀÄÄTAiÀiÁVgÀÄvÁÛgÉ.(avÀæ. 2)  EzÀÄ ¥ÀÅèmÉÆÃ ªÀÄvÀÄÛ 
CzÀgÀ Cw zÉÆqÀØ ZÀAzÀæ, ZÀgÉÆÃ£ï AiÀiÁªÁUÀ®Æ ¥ÀgÀ¸ÀàgÀ 
ªÀÄÄSÁªÀÄÄTAiÀiÁV, G§âgÀ«½vÀzÀ ̄ ÁPÀß°è wgÀÄUÀÄªÀ jÃwUÉ 
ºÉÆÃ®ÄvÀÛzÉ. F PÁgÀt¢AzÀ RUÉÆÃ¼À vÀdÕgÀÄ EzÀ£ÀÄß 
¥ÀÅèmÉÆÃZÁgÉÆÃ¤ß£À gÉÆÃZÀPÀ ‘ªÁ¯ïÖ÷Ó’ £ÀÈvÀåªÉAzÀÄ 
§tÂÚ¹zÁÝgÉ. 

¸ËgÀªÀÇåºÀzÀ EwÛÃa£À ¥Àj±ÉÆÃzsÀ£ÉUÀ¼ÀÄ ¨ÁºÁåPÁ±ÀzÀ°è£À 
UÀæºÀUÀ¼ÀÄ ªÀÄvÀÄÛ EvÀgÀ DPÁ±ÀPÁAiÀÄUÀ¼À §UÉÎ £ÀªÀÄä 

w¼ÀÄªÀ½PÉAiÀÄ£ÀÄß §zÀ¯Á¬Ä¸ÀÄwÛªÉ. DzÀÝjAzÀ, ¨ÁºÁåPÁ±ÀzÀ WÀlPÀUÀ¼ÉÆA¢UÉ ¸ÀAAiÉÆÃfvÀªÁVgÀÄªÀ 
¥Àj s̈ÁµÉAiÀÄ£ÀÄß £ÁªÀÅ ªÀÄgÀÄ ªÁåSÁå¤¸ÀÄªÀÅzÀÄ CvÀåUÀvÀåªÁVzÉ.  »ÃUÉ ªÀiÁqÀÄªÀÅzÀÄ   ¥Àæ¸ÀÄÛvÀ  

 
qÁ. f J£ï zÀAiÀiÁ£ÀAzÀ 
G£ÀßvÀ  «eÁÕ¤ (¤ªÀÈvÀÛ) 

PË¤ì̄ ï D¥sï ¸ÉÊAn¦üPï & EAqÀ¹ÖæAiÀÄ¯ï j¸ÀZïð 

avÀæ.1. qÁå¤ìAUï QéAmÉmï (1) 

 avÀæ.2. ªÁ¯ïÖ÷Ó £ÀÈvÀå Source (1) 



  

   

Vaisheshika   Aug 2024                                                                                      25 | P a g e  

 

 

 

w¼ÀÄªÀ½PÉUÉ C£ÀÄUÀÄtªÁVgÀÄvÀÛzÉ.  CzÀgÀAvÉ, 2006 gÀ°è, CAvÁgÁ¶ÖçÃAiÀÄ RUÉÆÃ¼À MPÀÆÌlªÀÅ (IAU) 
DPÁ±ÀPÁAiÀÄªÀÅ UÀæºÀªÁV CºÀðvÉ ¥ÀqÉAiÀÄ®Ä ªÀÄÆgÀÄ µÀgÀvÀÄÛUÀ¼À£ÀÄß ¥ÀÇgÉÊ¸À¨ÉÃPÀÄ JAzÀÄ ªÁåSÁå¤¹vÀÄ. 
CªÀÅ F PÉ¼ÀV£ÀAwªÉ:  

(J) UÀæºÀªÀÅ ¸ÀÆAiÀÄð£À ¸ÀÄvÀÛ À̧ÄvÀÄÛwÛgÀ¨ÉÃPÀÄ. 

(©) UÀæºÀªÀÅ ¸ÁPÀµÀÄÖ zÀæªÀågÁ²AiÀÄ£ÀÄß ºÉÆA¢zÀÄÝ À̧éAiÀÄA-UÀÄgÀÄvÁéPÀµÀðuÉ¬ÄAzÀ PÀlÄÖ¤mÁÖzÀ zÉÃºÀzÀ 
§®UÀ¼À£ÀÄß d¬Ä¹ ºÉÊqÉÆæÃ¸ÁÖnPï ¸ÀªÀÄvÉÆÃ®£À¢AzÀ ¸ÀÄwÛ£À DPÁgÀªÀ£ÀÄß ¥ÀqÉzÀÄPÉÆArgÀ¨ÉÃPÀÄ. 

(¹) UÀæºÀªÀÅ CzÀgÀ PÀPÉëAiÀÄ ¸ÀÄvÀÛ°£À £ÉgÉºÉÆgÉAiÀÄ DPÁ±ÀPÁAiÀÄUÀ¼À£ÀÄß vÉgÀªÀÅUÉÆ½¹gÀ¨ÉÃPÀÄ. 

¥ÀÅèmÉÆÃ vÀ£Àß PÀPÉëAiÀÄ£ÀÄß EvÀgÀ DPÁ±ÀPÁAiÀÄUÀ¼ÉÆqÀ£É ºÀAaPÉÆAqÀÄ ¸ÀÄvÀÛ°£À £ÉgÉºÉÆgÉAiÀÄ ¸ÀtÚ ¥ÀÅlÖ 
PÁAiÀÄUÀ¼À£ÀÄß vÉgÀªÀÅUÉÆ½¹®è¢gÀÄªÀÅzÀjAzÀ, CzÀ£ÀÄß PÀÄ§Ó UÀæºÀzÀ ªÀUÀðPÉÌ E½ À̧¯Á¬ÄvÀÄ. (ªÉÄÃ¯É w½¹zÀ 

IAU wÃ¦ð£À LlA '¹' C£ÀÄß ¥ÀÅèmÉÆÃ ¥ÀÇgÉÊ¸ÀÄªÀÅ¢®è).  

ªÉÊeÁÕ¤PÀ ªÀÄ£ÉÆÃ¨sÁªÀªÀÅ¼Àî CªÉÄjPÀ£ï À̧ªÀiÁdzÀ PÉ® ¥ÀAUÀqÀUÀ¼À°è ¥ÀÅèmÉÆÃUÉ À̧A§A¢ü¹zÀ F wÃ¥ÀÅð 
£ÉÆÃªÀ£ÀÄßAlÄ ªÀiÁrvÀÄ. ºÀ®ªÁgÀÄ ªÉÊeÁÕ¤PÀ ªÀÄ£ÉÆÃ¨sÁªÀªÀÅ¼Àî CªÉÄjPÀ£ï ¸ÀÜ¼ÀUÀ¼À°è ¥Àæw¨sÀl£ÉUÀÆ 
PÁgÀtªÁ¬ÄvÀÄ.  

¥ÀÅèmÉÆÃzÀ »A s̈ÁUÀzÀ°è zÉÆqÀØ 
'ºÀÈzÀAiÀÄzÁPÁgÀzÀ'(5) ¥ÀæzÉÃ±ÀzÀ D«µÁÌgÀªÀÅ 
F PÀÄ§Ó UÀæºÀPÉÌ À̧A§A¢ü¹zÀAvÉ À̧é®à ªÀÄnÖUÉ 
£ÉÆÃªÀÅAlÄªÀiÁqÀÄªÀ s̈ÁªÀ£ÉUÀ¼À£ÀÄß 
¤ªÁj À̧®Ä ªÀÄvÀÄÛ PÀÄ§Ó UÀæºÀzÀ PÀqÉUÉ ºÉZÀÄÑ 
¦æÃwAiÀÄ ªÀÄ£ÉÆÃ¨sÁªÀªÀ£ÀÄß À̧È¶Ö À̧®Ä 
¥ÀÇgÀPÀªÁUÀ§ºÀÄzÀÄ. 

¥ÀÅèmÉÆÃ-ZÀgÉÆÃ£ï qÁå£ïì ªÁ¯ïÖÓ 

(wgÀÄUÀÄ«PÉ) PÉ¼ÀV£À Fig.3 gÀ°è 
vÉÆÃj¹gÀÄªÀAvÉ ¥ÀÅèmÉÆÃ ºÀÈzÀAiÀÄªÀÅ 
¸ÀzÁPÁ® £ÁaPÉ¬ÄAzÀ ZÀgÉÆÃ£Àß£ÀÄ 
JzÀÄj¸À®Ä »AdjAiÀÄÄwÛgÀÄªÀ jÃwAiÀÄ°è 
UÉÆÃZÀgÀªÁUÀÄvÀÛzÉ. 

PÉÊ¥Àgï É̈¯ïÖ£À°è ¥ÀÅèmÉÆÃ 

¥ÀÇèmÉÆªÀ£ÀÄß UÀæºÀ JAzÀÄ PÀgÉAiÀÄ¨ÉÃPÉÃ CxÀªÁ É̈ÃqÀªÉÃ JA§ ZÀZÉðAiÀÄÄ PÉ®ªÀÅ ªÀgÀ¢UÀ¼À ¥ÀæPÁgÀ 
¸ÀA¥ÀÇtðªÁV EvÀåxÀðªÁUÀ¢zÀÝgÀÆ[6], ¥ÀÅèmÉÆÃ ªÀÄvÀÄÛ CzÀgÀ CwzÉÆqÀØ ZÀAzÀæ£ÁzÀ ZÀgÉÆÃ£ï £ÀqÀÄ«£À 
C£À£Àå À̧A§AzsÀªÀ£ÀÄß £ÁªÀÅ ¥ÀjUÀtÂ¸À®Ä ¥ÀæAiÀÄwß¸ÉÆÃt. CzÀ£ÀÄß ªÀiÁqÀÄªÀ ªÉÆzÀ®Ä, À̧AzÀ¨sÀðªÀ£ÀÄß  
¸ÀjAiÀiÁV CxÀðªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ CªÀ±ÀåPÀ. 

  avÀæ 3. ¥ÀÅèmÉÆÃ-ZÀgÉÆÃ£ï ªÁ¯ïÖÓ (G§âgÀ«½vÀzÀ ¯ÁQAUï)  
          Source (2) 
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¨ÁºÁåPÁ±ÀzÀ C£ÉéÃµÀuÉAiÀÄÄ ªÀiÁ£ÀªÀPÀÄ®zÀ ¥ÁæxÀ«ÄPÀ À̧A±ÉÆÃzsÀ£Á UÀÄjUÀ¼À°è MAzÁVzÉ. PÀ¼ÉzÀ 7 
jAzÀ 8 zÀ±ÀPÀUÀ¼À°è ºÀ®ªÁgÀÄ ªÀiÁ£ÀªÀgÀ»vÀ ªÀÄvÀÄÛ ªÀiÁ£ÀªÀ¸À»vÀ ¨ÁºÁåPÁ±À PÁAiÀiÁðZÀgÀuÉUÀ¼À£ÀÄß  

 

 

ºÀ®ªÁgÀÄ zÉÃ±ÀUÀ¼ÀÄ ¥ÁægÀA©ü¹ªÉ[7]. ¨sÁgÀvÀªÀÅ  PÀÆqÀ ¨ÁºÁåPÁ±ÀPÉÌ À̧ézÉÃ² ªÁºÀ£ÀUÀ¼À£ÀÄß AiÀÄ±À¹éAiÀiÁV 
C©üªÀÈ¢Þ ¥Àr¹zÉ; ªÀÄvÀÄÛ GqÁªÀuÉ ªÀiÁrzÉ.   

2014 gÀ°è ªÀÄAUÀ¼À UÀæºÀªÀ£ÀÄß vÀ®Ä¦ AiÀÄ±ÉÆÃUÁxÉAiÀÄ£ÀÄß ºÁrzÀ ¨sÁgÀvÀzÀ ªÀÄAUÀ¼ÀAiÀiÁ£À £ËPÉ 
¥ÀæªÀÄÄR ªÀÄÄSÁåA±ÀUÀ¼À°è MAzÁVzÉ. 

EvÀgÀ «µÀAiÀÄUÀ¼À ¥ÉÊQ ̧ ËgÀªÀÇåºÀzÀ ªÀÄvÀÄÛ CzÀgÀ WÀlPÀ 
PÁAiÀÄUÀ¼À ¥Àj±ÉÆÃzsÀ£ÉAiÀÄÄ CvÀÄå£ÀßvÀ 
¥ÁæªÀÄÄRåvÉAiÀÄ£ÀÄß ºÉÆA¢zÉ. £ÀªÀÄä ¸ËgÀªÀÇåºÀzÀ M¼À 
UÀæºÀUÀ¼ÉAzÀgÉ §ÄzsÀ, ±ÀÄPÀæ, s̈ÀÆ«Ä ªÀÄvÀÄÛ ªÀÄAUÀ¼À. 
UÀÄgÀÄ, ±À¤, AiÀÄÄgÉÃ£À̧ ï ªÀÄvÀÄÛ £É¥ÀÇÑ£ï   UÀæºÀUÀ¼ÀÄ 
¸ËgÀ ªÀÇåºÀzÀ ºÉÆgÀ ªÀ®AiÀÄzÀ C¤® zÉÊvÀåUÀ¼ÀÄ 
¥ÀÅèmÉÆÃ "L¸ï qÁé¥sïìð"[8] CrAiÀÄ°è 
ªÀVÃðPÀj¸À§ºÀÄzÁzÀ ªÀÄÆgÀ£ÉÃ UÀÄA¦UÉ ¸ÉÃjzÉ. 
¥ÀÅèmÉÆÃ ¸ÉÃjzÀAvÉ F PÁAiÀÄUÀ¼À UÀªÀÄ£ÁºÀð ¨sÁUÀªÀÅ 
»ªÀiÁªÀÈvÀ ªÀ¸ÀÄÛªÁVzÉ. 

¥ÀÅèmÉÆÃ £É̄ É¹gÀÄªÀ PÉÊ¥Àgï É̈¯ïÖ[9] (Fig.4)  ¸ËgÀªÀÇåºÀzÀ CAa£À°è (30 AU £À°è £É¥ÀÇÑ£ï EgÀÄªÀ  

PÀPÉëAiÀÄ   À̧«ÄÃ¥À) ¥ÁægÀA¨sÀªÁV À̧ÄªÀiÁgÀÄ 70 AU ªÀgÉUÉ «¸ÀÛj À̧ÄvÀÛzÉ ºÁUÀÄ ®PÁëAvÀgÀ »ªÀiÁªÀÈvÀ 

ªÀ À̧ÄÛUÀ¼À£ÀÄß ºÉÆA¢zÉ. (MAzÀÄ RUÉÆÃ¼À ªÀiÁ¥À£ÁAPÀ (AU) s̈ÀÆ«Ä¬ÄAzÀ ¸ÀÆAiÀÄð¤UÉ EgÀÄªÀ 
zÀÆgÀªÀ£ÀÄß ¸ÀÆa À̧ÄvÀÛzÉ ªÀÄvÀÄÛ EzÀÄ 150 «Ä°AiÀÄ£ï Q¯ÉÆÃ«ÄÃlgï UÀ½UÉ ¸ÀªÀiÁ£ÀªÁVgÀÄvÀÛzÉ). 

¥ÀÅèmÉÆÃ, CzÀgÀ ZÀAzÀæUÀ¼À À̧AAiÉÆÃd£É ªÀÄvÀÄÛ s̈ËwPÀ ®PÀëtUÀ¼À£ÀÄß £ÁªÀÅ CzsÀåAiÀÄ£À ªÀiÁqÀÄªÀÅzÀÄ ªÀÄvÀÄÛ 
EvÀgÀ DPÁ±ÀPÁAiÀÄUÀ¼ÉÆA¢UÉ ºÉÆÃ°¸ÀÄªÀÅzÀÄ §ºÀ¼À ªÀÄÄRå. EzÀÄ R¤d C£ÉéÃµÀuÉUÉ zÁj 
ªÀiÁrPÉÆqÀÄvÀÛzÉ ªÀÄvÀÄÛ vÀgÀÄªÁAiÀÄ ¨ÁºÁåPÁ±ÀzÀ°è ªÀ¸ÁºÀvÀÄUÀ¼À£ÀÄß ¸ÁÜ¦ À̧®Ä ¥ÀÇgÀPÀªÁVgÀÄvÀÛzÉ. 
¥ÀÅèmÉÆÃ ªÀÄvÀÄÛ PÉÊ¥Àgï ¨É¯ïÖ D É̈ÓPïÖì (PÉ©MUÀ¼ÀÄ) ªÀÄÆ®PÀ ºÁgÀÄªÀ GzÉÝÃ±À¢AzÀ £ÀÆå ºÉÆgÉÊd£ïì 

¨ÁºÁåPÁ±À £ËPÉAiÀÄ£ÀÄß 2006 gÀ d£ÀªÀj 19 gÀAzÀÄ NASA GqÁªÀuÉ ªÀiÁrvÀÄ. ¥ÀÅèmÉÆÃzÀ 
ªÉÄÃ¯ÉÊäAiÀÄ°è ºÀÈzÀAiÀÄ DPÁgÀzÀ ªÉÊ²µÀÖåªÀ£ÀÄß £ÀÆå ºÁjeÁ£ï ¨ÁºÁåPÁ±À £ËPÉAiÀÄ avÀæUÀ¼ÀÄ 
§»gÀAUÀ¥Àr¹zÀªÀÅ. £ÀÆå ºÉÆgÉÊd£ïì «ÄµÀ£ï E£ÀÆß À̧QæAiÀÄªÁVzÀÄÝ, ¥Àæ¸ÀÄÛvÀ ºÉÊ§£ÉÃð±À£ï ªÉÆÃqï 
£À°èzÉ. F É̄ÃR£ÀªÀ£ÀÄß §gÉAiÀÄÄªÀ À̧ªÀÄAiÀÄzÀ°è £ÀÆå ºÁjeÁ£ïì «ÄµÀ£Àß°è PÀ¼ÉzÀ À̧ªÀÄAiÀÄªÀÅ 18 
ªÀµÀðUÀ¼ÀÄ ªÀÄvÀÄÛ 7 wAUÀ¼ÀÄUÀ¼ÀÄ[10]. £ÀÆå ºÉÆgÉÊd£ïì dÄ É̄Ê 14, 2015 gÀAzÀÄ ¥ÀÅèmÉÆÃzÀ ªÉÄÃ¯ÉäöÊ¬ÄAzÀ 
7,800 Q¯ÉÆÃ«ÄÃlgï zÀÆgÀzÀ°è ºÁjvÀÄ. 

¥ÀÅèmÉÆÃzÀ LzÀÄ G¥ÀUÀæºÀUÀ¼À°è Cw zÉÆqÀØzÁzÀ ZÀgÉÆÃ£ïC£ÀÄß dÆ£ï 1978 gÀ°è 
PÀAqÀÄ»rAiÀÄ¯Á¬ÄvÀÄ[11]. ZÀgÉÆÃ£ï ¥ÀÅèmÉÆÃzÀ CzsÀðzÀµÀÄÖ UÁvÀæªÀ£ÀÄß ºÉÆA¢zÉ. J¥ÀàvÀÛgÀ zÀ±ÀPÀzÀ¯ÉèÃ 
ZÀgÉÆÃ£Àß£ÀÄ PÀAqÀÄ»rAiÀÄ¯ÁVzÀÝgÀÆ, ¥ÀÅèmÉÆÃzÀ PÀPÉëAiÀÄ £ÀÈvÀå (ªÁ°ÖÓAUï) ªÀÄvÀÄÛ CzÀgÀ ¥ÀæªÀÄÄR ZÀAzÀæ 
(ZÀgÉÆÃ£ï) £À£ÀÄß §ºÀÄ ªÀµÀðUÀ¼À £ÀAvÀgÀ, £ÀÆå ºÁjeÁ£ï £ËPÉ PÀAqÀÄ»r¬ÄvÀÄ. ¥ÀÅèmÉÆÃ ªÀÄvÀÄÛ  

avÀæ.4. PÉÊ¥Àgï ¨É¯ïÖ£À°è ¥ÀÅèmÉÆÃ PÀAqÀÄ§gÀÄvÀÛzÉ [9] 
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ZÀgÉÆÃ£ïUÀ¼ÀÄ vÀªÀÄäzÉÃ DzÀ "ªÁ¯ïÖ÷Ó" £À°è MnÖUÉ ¯ÁPï DVzÀÄÝ, CªÀÅUÀ¼ÀÄ qÀA¨É¯ï£ÀAvÉ EgÀÄªÀ 
JgÀqÀÄ vÀÄ¢UÀ¼À £ÀqÀÄªÉ ªÉÄPÁå¤PÀ¯ï °APï C£ÀÄß ºÉÆA¢gÀÄªÀ ºÁUÉ UÉÆÃZÀgÀªÁUÀÄvÀÛz É[12]. ZÀgÉÆÃ£ï 
ªÀÄvÀÄÛ ¥ÀÅèmÉÆÃzÀ ªÉÄÃ¯ÉÊäUÀ¼ÀÄ AiÀiÁªÁUÀ®Æ ¥ÀgÀ À̧àgÀ ªÀÄÄSÁªÀÄÄTAiÀiÁVgÀÄvÀÛªÉ, F «zÀåªÀiÁ£ÀªÀÅ ªÉÄÃ¯É 
w½¹zÀAvÉ ¥ÀgÀ¸ÀàgÀ G§âgÀ«½vÀzÀ ¯ÁPï JAzÀÄ PÀgÉAiÀÄ®àqÀÄvÀÛzÉ [10]. 

UÀæºÀUÀ¼ÀÄ ªÀÄvÀÄÛ G¥ÀUÀæºÀUÀ¼ÀÄ CªÀÅUÀ¼À ¸ÁªÀiÁ£Àå 
zÀæªÀågÁ² PÉÃAzÀæzÀ ¸ÀÄvÀÛ ¸ÀÄvÀÄÛvÀÛªÉ. F ¸ÁªÀiÁ£Àå 
zÀæªÀågÁ² PÉÃAzÀæªÀ£ÀÄß ¨Áåj Ȩ́Algï JAzÀÄ 
PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. ¥ÀÅèmÉÆÃ ªÀÄvÀÄÛ ZÀgÉÆÃ£Àß 
¨Áåj¸ÉAlgï JgÀqÀÆ PÁAiÀÄUÀ¼À ºÉÆgÀ¨sÁUÀzÀ°èªÉ 
(¥ÀÅèmÉÆÃzÀ ªÉÄÃ¯ÉÊä¬ÄAzÀ À̧ÄªÀiÁgÀÄ 1000 

Q¯ÉÆÃ«ÄÃlgï UÀ¼ÀÄ) [13] (Fig.5 C£ÀÄß £ÉÆÃr). 
¨sÀÆ«ÄAiÉÆ¼ÀUÉ EgÀÄªÀ s̈ÀÆ«Ä ªÀÄvÀÄÛ ZÀAzÀæ£À 
¨Áåj¸ÉAlgï VAvÀ EzÀÄ ©ü£ÀßªÁV[14] EzÉ. PÉ¼ÀUÉ 

Fig.6 gÀ°è vÉÆÃj¸À¯ÁVzÉ. 

F ¨ÁåjPÉÃAzÀæzÀ À̧ÄvÀÛ ZÁgÉÆÃ£ï PÀPÉëAiÀÄ°è 
CzÀgÀ wgÀÄUÀÄ«PÉ 6.4 s̈ÀÆ«ÄAiÀÄ ¢£ÀUÀ¼À£ÀÄß 
vÉUÉzÀÄPÉÆ¼ÀÄîvÀÛzÉ. ¥ÀÅèmÉÆÃ vÀ£Àß CPÀëzÀ ¸ÀÄvÀÛ 
wgÀÄUÀÄ«PÉAiÀÄÄ (¥ÀÅèmÉÆÃ¢£À) ¸ÀºÀ CzÉÃ jÃw 
6.4 ¨sÀÆ«ÄAiÀÄ ¢£ÀUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ¼ÀÄîvÀÛzÉ. 
EzÀgÀ ¥ÀjuÁªÀÄªÁV ¥ÀgÀ¸ÀàgÀ G§âgÀ«½vÀzÀ 
¯ÁPï (¸ÁªÀðPÁ°PÀ ¥ÀgÀ¸ÀàgÀ ªÀÄÄSÁªÀÄÄT) 
«zÀåªÀiÁ£ÀªÀÅ ªÉÄÃ¯É ºÉÃ½zÀAvÉ À̧A¨sÀ« À̧ÄvÀÛzÉ. 
DzÀÝjAzÀ, ¥ÀÅèmÉÆÃ UÀæºÀ ªÀÄvÀÄÛ CzÀgÀ zÉÆqÀØ 
ZÀAzÀæ, ZÀgÉÆÃ£ï JgÀqÀÆ ªÁ¯ïÖÓ C£ÀÄß 
¨ÁºÁåPÁ±ÀzÀ°è ¥Àæw 6.4 s̈ÀÆ«ÄAiÀÄ ¢£ÀUÀ½UÉÆªÉÄä MAzÀÄ ©AzÀÄ«£À (¨Áåj Ȩ́Algï) À̧ÄvÀÛ®Æ 
MlÄÖUÀÆr À̧ÄvÀÛªÉ. F C¸ÁªÀiÁ£Àå ¥ÀÅèmÉÆÃ-ZÀgÉÆÃ£ï ªÁ¯ïÖÓ £ÀÈvÀåªÀÅ À̧ªÀiÁdzÀ ««zsÀ ªÀUÀðUÀ¼À 
UÀªÀÄ£ÀªÀ£ÀÄß ¸É¼É¢zÉ ªÀÄvÀÄÛ ºÀ®ªÁgÀÄ «eÁÕ£À É̄ÃR£ÀUÀ¼ÀÄ ªÀÄvÀÄÛ ¸ÀAVÃvÀ, PÁªÁåvÀäPÀ ¥ÀæªÀZÀ£ÀUÀ½UÉ 
«µÀAiÀÄªÁVzÉ! 

PÉÆ£ÉAiÀÄ ªÀiÁvÀÄ: F ¯ÉÃR£ÀªÀÅ ¥ÀÅèmÉÆÃUÉ À̧A§AzsÀ¥ÀlÖ D¸ÀQÛzÁAiÀÄPÀ PÁ¹äPï WÀl£ÉUÀ¼ÀÄ ªÀÄvÀÄÛ 
¸ÀA§A¢üvÀ ªÉÊeÁÕ¤PÀ ªÀiÁ»wAiÀÄ£ÀÄß ºÉÆgÀvÀgÀ®Ä ¥ÀæAiÀÄwß¹zÉ. s̈ÀÆªÀÄAqÀ®zÀ ºÉÆgÀUÉ ªÀ¸ÁºÀvÀÄUÀ¼À£ÀÄß 
¸ÁÜ¦ À̧ÄªÀ UÀÄjAiÉÆA¢UÉ ªÀiÁ£ÀªÀPÀÄ®ªÀÅ ¨ÁºÁåPÁ±ÀªÀ£ÀÄß ¥ÀæªÉÃ²¸ÀÄwÛzÉ. EAvÀºÀ À̧AzÀ¨sÀðzÀ°è AiÀÄÄªÀ 
¦Ã½UÉAiÀÄÄ §æºÁäAqÀzÀ°è CqÀVgÀÄªÀ gÀºÀ¸ÀåUÀ¼À §UÉÎ ºÉaÑ£À w¼ÀÄªÀ½PÉAiÀÄ£ÀÄß ¥ÀqÉAiÀÄÄªÀÅzÀÄ M¼ÉîAiÀÄzÀÄ. 
EzÀÄ DPÁAQëUÀ½UÉ C¥ÁgÀ ªÀiË®åªÀ£ÀÄß MzÀV À̧ÄvÀÛzÉ. 

PÀÈvÀdÕvÉUÀ¼ÀÄ: F ¯ÉÃR£ÀªÀ£ÀÄß §gÉAiÀÄ®Ä ¸ÀºÁAiÀÄ ªÀiÁrzÀ CSIR-N.A.L (¤ªÀÈvÀÛ) ¥ÀæzsÁ£À ªÉÊeÁÕ¤PÀ 

C¢üPÁj ²æÃ H. V. gÁªÀÄZÀAzÀæ CªÀjUÉ £Á£ÀÄ zsÀ£ÀåªÁzÀUÀ¼À£ÀÄß C¦ð¸ÀÄvÉÛÃ£É. 

 

avÀæ. 5. ¥ÀÅèmÉÆÃ ªÀÄvÀÄÛ ZÀgÉÆÃ£ï£À ¨Áåj PÉÃAzÀæ 

avÀæ.6. s̈ÀÆ«Ä ªÀÄvÀÄÛ ZÀAzÀæ£À ¨Áåj PÉÃAzÀæ 
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Outsmarting Einstein: The Clever Bet with a Twist 

Albert Einstein was on a flight sitting next to an Indian man. Einstein told him that he was a great scientist 

from Germany and proposed a bet. He said, "I'll ask you a question, and if you can't answer it, you'll give me 

₹500. Then, you can ask me a question, and if I can't answer it, I'll give you ₹50,000." 

The Indian man thought it was a good deal and agreed. 

Einstein asked, "What is the distance between Earth and the moon?" 

The Indian man didn't know, so he handed Einstein ₹500. 

Then it was the Indian man's turn. He asked Einstein, "Which animal goes up a mountain with three legs and 

comes down with four?" 

Einstein thought for a long time but couldn't figure it out, so he gave the Indian man ₹50,000. 

Annoyed, Einstein woke up the Indian man and asked, "What animal goes up a mountain with three legs and 

comes down with four?" 

The Indian man handed Einstein ₹500 and said, "I don't know either. 
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Geology for Sustainable Urban Living 

 

Today, most cities face one or the other kind of problem largely due to poor 

planning and inadequate understanding of the subsurface. As the cities 

started expanding and the urban population increased manifold, various 

problems cropped up and bothered the municipal authorities. This has led to 

rethinking on many urban issues. The most burning issue is flooding during 

excessive rainfall. Glaring incidents of Bengaluru experiencing floods 

during monsoon have been on record several times in the last five years. 

There could be many reasons, like excess rainfall in a short period, encroachment of stream 

channels, choking of drains, and disregard for terrain conditions while planning cities, which are 

major reasons for flooding. While the weather conditions heavy downpours can’t be controlled by 

humans, the preparedness to face such an eventuality definitely lies with municipal authorities. 

Encroachment and garbage choking the streams can be handled by strict actions. The terrain 

conditions in terms of land elevations and depressions are of greater importance in planning flood 

control in Bangalore. Bangalore is a landmass of elevations, depressions, and ideal terrain for 

effective flood control planning. However, the present Bengaluru off-late, especially after 2020, has 

grown haphazardly without minding the ground conditions. Both surface and subsurface conditions, 

which constitute the geology of the terrain, are crucial in controlling flooding. Bangalore terrain 

clearly contains peninsular gneissic rocks with amphibolites that have been weathered to various 

degrees. As a result, the soil thickness is very deep in some places and very thin in some areas. 

Terrainwise also, Basavanagudi, Malleshwaram, Chamarajapete, etc. areas are in higher elevation, 

and areas around Hosakerehalli, Banashankari, etc. are relatively low-lying. The natural flow of 

surface water will follow these conditions. However, due to haphazard growth, these natural 

elevation conditions have been ignored, leading to frequent flooding during heavy rainfall. Hence, 

there is an urgent need to understand the detailed geology and landscape pattern using geospatial 

software on a detailed scale to redesign the flow and flood paths of urban water to prevent marooning 

of residential areas on the one hand and to harness the flooded water to use for domestic and utilities 

within the metropolitan city.  

Understanding subsurface geology is crucial in many mega constructions like metro rail, which 

involves crores of rupees of cost. With the poor understanding of subsurface geology may lead to 

huge losses, especially in mega construction. It may be recalled that there was a sudden subsidence 

of land in Tannery Road while preparing the ground for tunnel boring, with rapid urbanization, 

several old waste dumping sites would have been wholly buried with soil leaving behind the 

slightest clue for the buried waste, which may ultimately lead to big constructive problems.  

Geological investigations in a metropolitan city like Bengaluru are crucial for taking precautions 

against natural hazards, especially earthquakes. As per the records available for over 100 years, 

Bengaluru has been witnessing earthquakes periodically, with a smaller magnitude, the highest 

recorded being 4.3 on Richter Scale. Any higher magnitude earthquake may lead to hazardous 

impacts. The most common impact during an earthquake is the collapse of buildings, which in turn 

would cause severe damage to life and property. While preventing earthquakes is beyond human 

reach, the only option is being prepared to face such an eventuality. Most parts of old Bangalore city 

like Chickpet, BAlepet, Malleshwaram, Rajajinagar, and others have very narrow roads, where it is 

impossible to evacuate people in the event of a big earthquake, which would jolt the entire area and 

roads and lanes will be filled with a litter of building debris. So, it would e difficult to conduct rescue  
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operations n the worst situation. While altering the layouts of old parts of the city is difficult, at least 

future extensions and layouts of Bangalore city should be planned and permitted, keeping this in 

view. 

Any city’s holistic planning also involves preserving its natural landscape, be it a small hill, valley, 

rock boulders, etc. They are not only necessary for beautification but also for nurturing the 

intellectual well-being of its residents. Kyoto city, the ancient capital of Japan, hosts over 40% of 

its natural vegetation kept intact and adds significant value to the city's aesthetics besides its 

residents' overall health. Therefore, geo-conversation of urban areas is crucial. Though there are 

several such places in Bengaluru, only the peninsular gneisses of Lalbagh are protected. Around 

Bengaluru, many areas with rock boulders and small hills have been destroyed due to the lure of 

developers and land grabbers, Govt. conveniently joining hands with such recreational activities. 

Areas surrounding Bengaluru, like Nandi hills, Savandurg, Ramnagar, and others, where beautiful 

monoliths, generally called massifs should be protected through stringent laws. 

Thus, urban geology is an important emerging aspect that needs to be understood while planning 

cities with a humane approach. 

****** 

 

 

 

 

 

 

 

 

Science Tidbits: Facts That Make You Think 

• The Eiffel Tower can be 15 cm taller during the summer. 

Due to thermal expansion, when the iron in the Eiffel Tower heats up, the 

particles gain kinetic energy and take up more space, making the tower taller. 

 

• Bananas are berries, but strawberries aren’t. 

Botanically, a berry is a fruit produced from the ovary of a single flower with 

seeds embedded in the flesh. By this definition, bananas are berries, while 

strawberries are not. 

 

• A day on Venus is longer than a year on Venus. 

Venus takes 243 Earth days to rotate once on its axis, but only 225 Earth days to 

complete one orbit around the Sun. 

 

• Water can boil and freeze at the same time. 

This phenomenon, known as the “triple point,” occurs when a substance can 

exist in all three states of matter (solid, liquid, and gas) simultaneously at a 

specific temperature and pressure. 

 

Hot water freezes faster than cold water. 

Known as the Mpemba effect, under certain conditions, warmer water can 

freeze faster than cooler water, though the exact reasons are still debated. 

 

• There are more stars in the universe than grains of sand on all the Earth’s 

beaches. 

The observable universe is vast, with an estimated 100 billion galaxies, each 

containing hundreds of billions of stars. 
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   Regulations necessary before empowering the AI 

 

When an invention is made, the common 

man normally gets excited to know, how it 

could ease his life. The commercial segment 

would explore, how it could be incorporated 

into its business. Be it the printing 

technology replacing the handwriting 

during the Industrial Revolution, motor 

vehicles replacing the animal-driven carts 

during the late 19th century or the 

computers replacing many of the human-driven activities 

in the recent decades; regulations were necessary. At 

present, everyone is feeling the entry of Artificial 

Intelligence (AI) in their life. 

Almost all the previously introduced inventions and the 

resulting equipment are normally controlled by the human 

beings. A trained person apart from initiating; could also intercept, manipulate, accelerate or 

terminate an ongoing function using his/her ‘natural intelligence’. However, in the AI systems, once 

the function is initiated, the rest are expected to be done by ‘artificial intelligence’. This expectation 

would not only control the functioning of the computer but, also the ‘equipment’ which is previously 

handled by the human beings. Depending on the training received, the system uses its own 

(artificial) intelligence. Moreover, it can also suggest the actions to human beings because of its 

capability to think. The advantages are seen in predictive diagnostics, predicting industrial 

catastrophes, predicting natural calamities, solving protein structures, rapid translation of languages, 

GPS functions, auto driving, correlating the sections of law, coding and so on. 

If cautious, AI could definitely prove beneficial to the society. Else, along with the ‘human 

errors’, we may also have to witness the ‘machine errors’. In addition, mischief-makers could play 

their role with malicious intentions or ulterior motives. In order to avert, following could be few of 

the aspects to pay attention. (1) Having well-suited protocols through the stages of design, 

development, testing, prototypes and fabrication involving AI. (2) Providing training and upskilling 

the users and service providers. This is apparent in the present scenario of digital usage in the 

government and financial sectors, the inability to carry out the expected tasks is blamed upon the 

computer ‘system’ due to lack of training and human attributes. With AI, at times, they may have to 

act like surgeons operating a live person. (3) Setting the limits in the developing stages to the 

innovators and educating the limits to the users are vital. (4) There should be zero error at any stages 

mentioned above. Identification of possible hazards at every stage should be mandatory. The process 

shouldn’t be furthered in the absence of known remedial measures to deal with the hazardous 

situations. (5) While employing the AI machines or gadgets as alternative to the persons for any jobs, 

priority should be to the human beings. Training before the job is a prerequisite to both the men and 

machines. If emphasis is on the ‘life’, AI machines could be preferred. However, among other 

parameters, it would be humane to prioritise commercials at the end. In a broader sense, AI in any 

form should be employed without violating the right to livelihood for the human beings. (6) In the 

employment scenario again, there are aspects such as, merit, equal opportunity, reservation and so on. 

The society is still coping to have balance among them. When AI enters the job market, it would be  
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the domination of AI-driven gadgets 

over human beings, it would be wise 

to regulate its deployment. 
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another player. (7) Influencing the decision making could be another major consequence. When AI 

could be used for predictive analyses, it means that based on the AI models built, opinions could also 

be shaped. They may influence the marketing, politics, social practices etc. (8) AI, like any other 

technologies, shall be two-edged sword if it parks with the miscreants or the nonchalant learners. 

Moreover, the consequences could be relatively sharper than other technologies.  

Therefore, it shouldn’t be a concern if the implementation of AI technology is in a slow phase, rather 

than providing room for any havoc. Measures are necessary to obviate the harmful effects and 

regulate AI. It is required to impart suitable training to the workforce involving engineers, doctors, 

advocates, administrators, pilots, bankers and so on in the public domain to adapt AI tools. They 

cannot be mute spectators or inane followers of the AI machines. Thus, empowering AI might need 

regulation, sooner than later. 

* * * * * * 

                                                                                                                                                                        
                                                                                   

                                                                         qÁ. f J£ï zÀAiÀiÁ£ÀAzÀ 
                                                     G£ÀßvÀ «eÁÕ¤ (¤ªÀÈvÀÛ), PË¤ì¯ï D¥sï ¸ÉÊAn¦üPï & EAqÀ¹ÖæAiÀÄ¯ï 

j¸ÀZïð 
¸ÀÄAzÀgÀ ZÀA¢gÀ, C¯ÉÆèAzÀÄ §AzÀgÀÄ, ¤dªÁAiÀÄÄÛ EAzÉAzÀgÀÄ. 

EzÉÃ ,ªÀiÁ£ÀªÀ PÀÄ®zÀ E½AiÀÄÄªÀ vÁt; HgÀÆjUÀÆ ¸ÁjzÀgÀÄ. 

ZÀA¢gÀ£ÉÆÃqÀÄªÀ ºÁ¢AiÀÄ CjªÀÅ PÀAqÀÄPÉÆArºÀgÀÄ. 

eÁÕ£À «eÁÕ£ÀªÀ PÀÆr¹ vÉÆÃgÀÄªÀ PÀÄgÀÄºÀÄ ªÀÄAr¹zÀgÀÄ. 

ZÀA¢gÀ¤gÀÄªÀ zÀÆgÀzÀ C¼ÀvÉAiÀÄ CAvÀgÀ ±ÉÆÃ¢ü¹ºÀgÀÄ. 

¨sÀÆ«ÄAiÀÄ UÁvÀæªÀ ªÀÄÆªÀvÀÄÛ ¨sÁj PÀÆr¹ vÀ®Ä¦zÀgÀÄ. 

ZÀA¢gÀ£ÉÃvÀPÉ NqÀÄªÀ£ÀªÀÄä; UÀÄlÖ£ÀÄ w½AiÀÄ®Ä CgÀ¹zÀgÀÄ. 

CQëÃAiÀÄ wgÀÄUÀÄ, PÀPÉëAiÀÄ À̧ÄvÀÄÛ, JgÀqÀgÀªÀ¢ü MAzÉAiÉÄAzÀjwºÀgÀÄ . 

¨sÀÆ«Ä ¨Á»gÀ ¥ÀæxÀªÀÄ ªÀ¸ÁºÀvÀÄ J¯ÉèAzÀÄ H»¹zÀgÀÄ? 

ºÀ®ªÀÅ gÁµÀÖçUÀ¼À EAVvÀ ZÀA¢gÀ£ÀvÀÛ SÁwæUÉÆ½¹zÀgÀÄ. 

¸ÀÄAzÀgÀ ZÀA¢gÀ, C¯ÉÆèAzÀÄ §AzÀgÀÄ, ¤dªÁAiÀÄÄÛ EAzÉAzÀgÀÄ. 

EzÉÃ, ªÀiÁ£ÀªÀ PÀÄ®zÀ E½AiÀÄÄªÀ vÁt; HgÀÆjUÀÆ ¸ÁjzÀgÀÄ. 

(EzÀÄ ZÀAzÀæ£À ªÉÄÃ¯É E½zÀ ¨ÁºÁåPÁ±À £ËPÉ¬ÄAzÀ À̧Æáwð ¥ÀqÉzÀ PÀ«vÉ. F PÀ«vÉAiÀÄ£ÀÄß 

DzsÀj¹zÀ AiÀÄÆlÆå¨ï ºÁqÀÄ E°è ®¨sÀå«zÉ: https://youtu.be/AEk619XLWxY) 

 

 

 

¸ÀÄAzÀgÀ ZÀA¢gÀ£ÀªÉÄÃ¯ÉÆAzÀÄ §AzÀgÀÄ? 
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 ‘PÀuÁzÀ' d£Àð¯ï ¥Àæ¸ÁgÀªÀ£ÀÄß PÁ¥ÁrzÀ ¤uÁðAiÀÄPÀ mÉ°UÁæªÀiï CzÁVvÁÛ? 
 

¨ÉAUÀ¼ÀÆj£À ¹J¸ïLDgï-£ÁåµÀ£À¯ï 

KgÉÆÃ Ȩ́àÃ¸ï ̄ Áå¨ÉÆÃgÉÃljÃ¸ï£À°ègÀÄªÀ (NAL) 

PÀ£ÀßqÀ ¸ÁA À̧ÌøwPÀ À̧AWÀ (KSS) 1971 gÀ°è vÀ£Àß 
ZÀlÄªÀnPÉUÀ¼À£ÀÄß ¥ÁægÀA©ü¹vÀÄ. CA¢¤AzÀ, 
EzÀÄ PÀ£ÁðlPÀ gÁdåzÀ°è PÁAiÀÄðPÀæªÀÄUÀ¼À£ÀÄß 
DAiÉÆÃf¸ÀÄªÀ ªÀÄÆ®PÀ ¸ÁA¸ÀÌøwPÀ ªÀÄvÀÄÛ 
ªÉÊeÁÕ¤PÀ eÁUÀÈwAiÀÄ£ÀÄß GvÉÛÃf¸ÀÄªÀ°è ¤uÁðAiÀÄPÀ ¥ÁvÀæªÀ£ÀÄß ªÀ»¸ÀÄwÛzÉ. PÉJ¸ïJ¸ï 1974 gÀ°è 
¥ÁæaÃ£À s̈ÁgÀvÀzÀ ¸ÀAvÀ ªÀÄvÀÄÛ «eÁÕ¤ PÀuÁzÀ CªÀgÀ ºÉ¸Àj£À d£À¦æAiÀÄ ªÁ¶ðPÀ ¤AiÀÄvÀPÁ°PÀ   
"PÀuÁzÀ" ¥ÀwæPÉAiÀÄ£ÀÄß ¥ÀæPÀn À̧ÄªÀ ªÀÄÆ®PÀ À̧Ü½ÃAiÀÄ ¨sÁµÉ PÀ£ÀßqÀzÀ°è «eÁÕ£À ªÀÄvÀÄÛ vÀAvÀæeÁÕ£ÀzÀ 

eÁÕ£ÀªÀ£ÀÄß ºÀgÀqÀÄªÀ°è UÀªÀÄ£ÁºÀð Ȩ́ÃªÉAiÀÄ£ÀÄß À̧°è¹zÉ. ¤AiÀÄvÀPÁ°PÀªÀÅ NAL «eÁÕ¤UÀ¼ÀÄ PÀ£ÀßqÀ 
¨sÁµÉAiÀÄ°è §gÉzÀ ªÉÊeÁÕ¤PÀ ¯ÉÃR£ÀUÀ¼À£ÀÄß M¼ÀUÉÆArzÉ. EzÀ®èzÉ, ¸ÁªÀðd¤PÀgÀÄ, ¥ËæqsÀ±Á¯É ªÀÄvÀÄÛ 
PÁ¯ÉÃdÄ «zÁåyðUÀ¼ÀÄ §gÉzÀ §ºÀÄªÀiÁ£À «eÉÃvÀ ªÉÊeÁÕ¤PÀ ¯ÉÃR£ÀUÀ¼À£ÀÄß (PÀ£ÀßqÀzÀ°è) DºÁé¤vÀ 
¯ÉÃR£ÀUÀ¼ÉÆA¢UÉ ¸ÀAaPÉUÉ ¸ÉÃj À̧¯ÁVzÉ. PÀ£ÀßqÀzÀ°è KgÉÆÃ¸ÉàÃ¸ï ªÀÄvÀÄÛ r¥sÉ£ïì ªÀ®AiÀÄUÀ¼À°è 

(NCSTADK) «eÁÕ£À ªÀÄvÀÄÛ vÀAvÀæeÁÕ£ÀUÀ¼À gÁ¶ÖçÃAiÀÄ À̧ªÉÄäÃ¼À£ÀªÀ£ÀÄß EzÉÃ 2024 gÀ E À̧«AiÀÄ 
ªÀÄÄA§gÀÄªÀ ¢£ÀUÀ¼À°è PÀuÁzÀ ¥ÀwæPÉAiÀÄ ¸ÀÄªÀtð ªÀÄºÉÆÃvÀìªÀzÀ À̧AzÀ¨sÀðzÀ°è  DZÀj À̧®Ä KSS 
AiÉÆÃf¹zÉ.  

PÀuÁzÀ ¥ÀwæPÉAiÀÄ ªÉÄÃ¯É UÁqsÀªÁzÀ ¥Àæ¨sÁªÀ ©Ãjj§ºÀÄzÁzÀ mÉ°UÁæªÀiï Ȩ́ÃªÉ (¸ÀAzÉÃ±À) ¸ÀA§A¢üvÀ 
(1978-79 gÀ CªÀ¢üAiÀÄ) MAzÀÄ WÀl£ÉAiÀÄ£ÀÄß £É£À¦¹PÉÆ¼ÀÄîªÀÅzÀÄ E°è AiÉÆÃUÀå. 1970 gÀ zÀ±ÀPÀzÀ°è 
ªÉÆ É̈Ê¯ï ¥sÉÇÃ£ïUÀ¼À §¼ÀPÉ E®è¢zÁÝUÀ ªÀÄvÀÄÛ ¯ÁåAqï¯ÉÊ£ïUÀ¼ÀÄ ¸ÀÄ® s̈ÀªÁV zÉÆgÀPÀ¢zÁÝUÀ 
¨ÉAUÀ¼ÀÆj¤AzÀ ªÉÄÊ¸ÀÆjUÉ vÉgÀ½zÀÝ PÀuÁzÀ ¥ÀwæPÉ ¥Àæ¸ÁgÀ vÀAqÀªÀÅ C°è «vÀgÀuÉUÉ CUÀvÀå«gÀÄªÀµÀÄÖ 
¥ÀwæPÉ À̧ASÉåUÀ¼À PÉÆgÀvÉAiÀÄ£ÀÄß JzÀÄj¸À¨ÉÃPÁ¬ÄvÀÄ. »ÃUÁV AiÀiÁªÀÅzÉÃ ¥sÉÇÃ£ï ¸Ë® s̈ÀåªÀ£ÀÄß 
ºÉÆA¢gÀzÀ PÁ®zÀ°è ¨ÉAUÀ¼ÀÆjUÉ ¥ÀwæPÉUÀ¼À PÉÆgÀvÉAiÀÄ «ZÁgÀ w½¸ÀÄªÀ KPÉÊPÀ ªÀiÁUÀð 'mÉ°UÁæªÀiï' 
JAzÀÄ vÀAqÀzÀªÀjUÉ s̈Á¸ÀªÁ¬ÄvÀÄ.  

DzÀgÉ CA¢£À mÉ°UÁæªÀiï Ȩ́ÃªÉAiÀÄÄ ¸ÁªÀÅ, C¥ÀWÁvÀzÀAvÀºÀ vÀÄvÀÄð ¸ÀAzÉÃ±ÀUÀ½UÉ ªÀiÁvÀæ DzÀåvÉ 
¤ÃqÀÄwvÀÄÛ. DzÀÝjAzÀ, vÀAqÀzÀªÀgÀÄ MAzÀÄ ZÀÄgÀÄPÁzÀ G¥ÁAiÀÄªÀ£ÀÄß ¥ÀæAiÉÆÃV¹zÀgÀÄ! 'PÀuÁzÀ 

JPÀë¥ÉÊqïð; ¸ÁÖmïð E«ÄäÃrAiÉÄÃnè’ (Kanaada Expired; Start Immediately) JA§ mÉ°UÁæA 
¸ÀAzÉÃ±ÀªÀ£ÀÄß É̈AUÀ¼ÀÆjUÉ gÀªÁ¤¹zÀgÀÄ. É̈AUÀ¼ÀÆj£À J£ïJ¯ï£À°è mÉ°UÁæªÀiï ¹éÃPÀj¹zÀªÀjUÉ 
mÉ°UÁæA ¸ÀAzÉÃ±ÀzÀ°è ºÀÄzÀÄVzÀÝ CxÀð ªÀÄvÀÄÛ ¥ÀgÀ¹ÜwAiÀÄ UÀA©üÃgÀvÉ vÀPÀëtªÉÃ CxÀðªÁ¬ÄvÀÄ. 
ªÀÄgÀÄ¢£À ¨É½UÉÎ PÀ£ÀßqÀ ¸ÀAWÀzÀ PÁAiÀÄðPÀvÀðgÉÆ§âgÀÄ ¨ÉAUÀ¼ÀÆj¤AzÀ ¸ÁPÀµÀÄÖ PÀuÁzÀ d£Àð¯ïUÀ¼À£ÀÄß 
¸ÀÆmïPÉÃ¸ï£À°è vÀÄA© ªÉÄÊ¸ÀÆjUÉ PÉÆAqÉÆAiÀÄÄÝgÀÄ. D ªÀÄÆ®PÀ PÀ£ÀßqÀ ¥ÀwæPÉAiÀÄ ¥Àæ¸ÁgÀzÀ GzÉÝÃ±À 
AiÀÄ±À¹éAiÀiÁV £ÉgÀªÉÃjvÀÄ. 

****** 

                            

    

 
qÁ. f. J£ï. zÀAiÀiÁ£ÀAzÀ 

ಉನ್ನತ  ವಿಜ್ಞಾನಿ (ನಿವೃತತ), ಕೌನಿಿಲ್ 
ಆಫ್ ಸ  ೈಂಟಿಫಿಕ್ & ಇೈಂಡಸ್ಟ್ರಿಯಲ್ 

ರಿಸರ್ಚ್ 

²æÃ JZï. «. gÁªÀÄZÀAzÀæ 
¤ªÀÈvÀÛ ¥ÀæzsÁ£À ªÉÊeÁÕ¤PÀ C¢üPÁj 
                CSIR-NAL 
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  How important is Earth (and Earth Science) to society? 

 

The paper on which this article is printed, reading glasses, paste, blade, 

kitchen slab, spoon, plate,  fan, tiles, cell phone, battery, car, petrol….. 

What is the common thread that passes through these diverse items? 

They all contain materials obtained from Mother Earth! 

This article, being published sometime after the Earth Day (April 22), 

showcases the significance of the earth and earth science to humans. 

Geology is generally understood as a subject that deals with the study of rocks but it is much more 

than that. It deals with the study of solid earth, its structure and composition and all the processes 

that go on beneath and on the earth’s surface. Today we know that Planet Earth is not just solid earth 

but is a system that includes the atmosphere, hydrosphere (all water bodies), and cryosphere 

(glaciers, ice caps and sea ice) in which biosphere (plants, animals and microbes, including humans) 

thrives. Therefore, we call this discipline not geology but Earth System Science; the outlook and 

research in this field, therefore, is inter- and multi-disciplinary. 

Earth System Science (ESS) is hugely important to us. It impacts our agriculture and economy; it 

is needed for our survival and sustenance, for amenities and comforts, for our safety and sound 

health, and for our well-being and happiness. The air that we breathe and the water that we drink 

belong to Mother Earth; the food and fiber we consume are grown using soil – again from earth; 

without these life-sustaining elements, no life would have existed and evolved over millions of 

years. 

First, let us consider earth resources (water, metals, non-metals, construction materials, energy 

etc.). 

Water needed for domestic, agricultural and industrial use is present as surface water and (under) 

ground water.   ESS deals with the water cycle and the distribution and movement of water. 

Whereas surface water can easily be obtained from rivers and lakes, locating and tapping ground 

water presents challenges. Earth scientists use electrical resistivity methods to locate groundwater. 

Water is a bad conductor of electricity; so we get high electrical resistivity values where water is 

present.  

The importance of metals in our lives is evident even from the names of ages: Iron age, Copper age, 

and Bronze age. Metals are present in almost everything that we use every day: Iron, copper, 

manganese, aluminum, zinc, cobalt etc. and metal alloys are needed for manufacturing ordinary 

pins, furniture, utensils and crockery, automobiles and airplanes, wires and cables, tins and tumblers 

and industrial machinery. They are used in electronics, communication, construction, medicine etc. 

Gold, silver, platinum, palladium and rhodium are used in jewelry as are precious and semi-precious  
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stones like diamond, ruby, corundum and sapphire. Non-metals are used for the manufacture of 

fertilizers,  sulphur and sulphur compounds, cement, glass, chemicals, crackers etc. Metals and non-

metals are extracted from ores and other minerals.  

ESS aids in locating construction materials like size stones, road metal, sand, laterite bricks and 

clay for making burnt bricks. Attractive and durable rocks are used for kitchen slabs, wall paneling, 

pavements, and flooring. 

Our society is increasingly dependent on energy for its progress and development. We need energy 

for lighting, cooking, running air conditioners, automobiles, trains, buses, industries etc. Where does 

energy come from? It is conventionally obtained from coal, petroleum products (like petrol, diesel, 

kerosene and aviation fuel), natural gas, shale gas, gas hydrate (shortly), and nuclear minerals 

(uranium and thorium). Renewable, environment-friendly energy is harnessed from wind, water 

currents, waves, tides, and salinity or temperature differences in ocean water masses – all from 

Mother Earth. 

Earth scientists investigate the earth’s interior and understand deep-seated processes that produce 

ore deposits. Armed with this understanding and a knowledge of rock structure, age and 

composition, they explore and discover ore and mineral deposits. Commonly used exploration 

methods are gravity, magnetic, electrical and seismic (sound reflection and refraction). It may be 

noted that food resources are renewable, meaning they can be grown every season or every year. On 

the other hand, mineral resources are non-renewable. Once mined and used, they are gone. It will 

take millions of years to form another mineral deposit. Hence, we must not plunder the earth 

resources; we must conserve the non-renewable mineral and energy resources for future generations. 

Second, natural and human-induced disasters. 

 Periodically we are struck by natural and 

human-induced disasters like floods and 

droughts, earthquakes and tsunamis, volcanic 

eruptions, avalanches and landslides, 

rockslides and mudflow, cyclones, storms and 

hurricanes, coastal erosion, soil erosion, forest 

fires, acid rain, heat waves and cold spells. They cause colossal loss of human/ other lives and 

property damage. The 2004 tsunami, the 1985 Kashmir earthquake, the 1770 Bengal famine, the 

1870s/1890’s droughts, and cyclones in the Bay of Bengal are some classic ones that have struck 

and devastated our country. ESS knowledge offers insights into deep-seated and surface processes 

of Planet Earth. With this, it is possible to fairly well predict, and mitigate these disasters and 

minimise their impact.  
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Third, engineering geological projects. 

Modern society has embarked on several mega civil engineering projects. For example, dams, 

reservoirs, nuclear power plants, high-rise buildings, tunnels, highways, railway lines, metro lines 

and runways. They must not be built across faults (planes along which movement is possible when 

an earthquake occurs) but on strong foundations. Reservoir water should not seep underground. 

Alignment of tunnels, highways, railway/metro lines must consider the direction and slope angle of 

rocks; otherwise, rocks may cave in and the engineering structures will be rendered unsafe. All this 

can be ensured with a thorough knowledge of rocks, their structure and strength properties. Thus, 

ESS and investigations help in the location, design, construction, operation and maintenance of all 

mega-engineering structures. 

Meteorologists study parameters and patterns in the atmosphere and oceans, which will enable them 

to predict rainfall a few days in advance. As the tropical scenario is remarkably complex, predictions 

are not “on the dot” despite sophisticated mathematical modelling. Besides, the Indian monsoon has 

a wide geographical variability. 

Nowadays, there is considerable debate on climate change. What is it? Ever since the Industrial 

Revolution started in the 1850’s, the combustion of coal, petroleum and gas (collectively called 

fossil fuels) increased phenomenally. This led to an ever-increasing emission of carbon dioxide to 

the atmosphere, resulting in the greenhouse effect. Carbon dioxide (and some other gases) traps 

some amount of heat in the atmosphere. This warms up the atmosphere in much the same way a 

greenhouse is warmed up. Hence the name greenhouse gas. Fossil fuel combustion, deforestation 

and other human activities have increased the emission of carbon dioxide to the atmosphere, and 

hence led to an increase in atmospheric temperature. This has led to the melting of ice sheets and 

glaciers, rise in sea level, changes in weather patterns, agriculture patterns etc. These human-induced 

alterations have been termed climate change. Climate change is distinct from the natural variability 

of climate. Distinguishing between natural and human-induced changes in climate is a challenging 

problem studied by earth science specialists. They investigate tree rings, layers in ocean and lake 

sediments, ice cores, etc. to know how the climate was in the past. Such data, coupled with the 

present-day weather pattern, are used to model the future climatic scenario. In other words, the 

mystery of the future can be solved with a mastery over the present and the history of the past. 

Polar regions – the Arctic and the Antarctic – are refrigerators of Mother Earth! As polar regions 

receive very little solar energy, they are cold; hence, the warm water that comes from tropical regions 

is cooled. The cold seawater, along with nutrients and dissolved oxygen, sinks to the sea bottom and 

travels to all major oceans of the world, thus ventilating and nourishing them with nutrients. This is  
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crucial for marine life and ecology. Data on past climate 

have been obtained by studying ice layers from 

Antarctica, Greenland etc. Comparing recent climate 

data with them provides the basis to conclude that climate 

change is real and happening. Climate change has 

resulted in melting polar ice sheets. As a result, the Arctic 

may be laid bare in a few decades time, paving the way 

for the exploration and extraction of oil and natural gas hidden there. Nations are making plans for 

such endeavours.  

Geo-engineering aims at capturing the carbon dioxide that results from human activities and storing 

it inside the bowels of the earth such that atmospheric carbon dioxide concentration, and hence the 

earth’s temperature, comes down.  This is like the reverse of the greenhouse effect and global 

warming. 

Developmental activities have taken a toll on the health of our planet. Our soil, air, rivers and oceans 

have been polluted with innumerable types of pollutants. Microplastics is the most recent addition 

to the list.  Environmental geoscientists trace the origin of pollutants and determine the way they 

are dispersed and transported in the environment. This will enable the planning of remedial action 

to combat and minimise the effects of pollution. 

Urban planning needs a knowledge of ESS. Locating different types of buildings and facilities in 

different parts of a city, preserving, protecting and desilting of water bodies, maintenance of Raaja 

kaaluves and storm-water drains and other aspects are important for planning a good city and 

avoiding disasters in the future. The disaster that struck Bengaluuru recently is a case in point. 

Besides being a huge repository of mineral, energy and food resources, oceans play other 

noteworthy roles too: Ocean currents distribute nutrients, heat and 

oxygen to all parts of the ocean. Without them, marine life would 

not have survived. Currents can help in saving fuel for ships. Tides 

(periodic rise and fall of sea level) are useful in navigation. Ships 

can easily enter and exit harbours at high tide when sea level is high.  

Besides providing oxygen for all living beings, the atmosphere acts 

as a protective shield. The ozone layer blocks ultraviolet radiation 

from reaching the earth, which otherwise would cause skin cancer 

and other illnesses to humans and other life forms.  

The magnetosphere, another layer of the atmosphere, protects our planet from harmful solar and 

cosmic particle radiations. 
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Hippocrates said, “If you want to learn about the health of a population, look at the air they breathe, 

the water they drink, and the places where they live.”  This statement reflects the importance of 

earth elements to human health – clean air, clean water and clean food with macro- and micro-

nutrients. It must be noted that too much or too little of any micronutrient is bad for health. For 

example, arsenic and fluorine in groundwater can cause cancer and skin lesions and fluorosis. Thus, 

earth materials (like rocks, soil, water, minerals, dust and volcanic spurring the growth of a new 

field called medical geology. Soil (with macro- and micro-elements) has a similar effect on the 

growth of plants and crops. Agro-geology deals with such studies and how soil can be treated to 

correct for excess/deficiency in nutrient elements. 

ESS can help forensic scientists in tracking culprits of crimes. For example, consider that a patch 

of mud or small stones are stuck to the sole of footwear or to the tyre of a vehicle used by a criminal. 

Detailed studies of the mud/ stone samples can lead us to the place where these samples may have 

originated – in essence, the place of crime. This is one example of how forensic geology can be 

used in crime detection. 

Plans are on the anvil to establish human settlement on other planets. But do those planets have 

water, oxygen and other favourable conditions for human survival? The European Space Agency 

launched the JUICE space probe recently to find out if Jupiter’s icy moons are capable of hosting 

extra-terrestrial life in their hidden oceans. Answers to such questions can come from planetary 

geology, which deals with the study of processes taking place in other planets. With a good 

understanding of earth processes, it is possible to interpret data from other planets and gain insights 

into the conditions prevailing there. In the age of Chandrayaan and Mangalyaan, we must gain 

enough gyaan about planetary bodies – earth-like planets, meteorites etc. Asteroids are known to 

contain rare earth elements and platinum group of elements – elements that are crucially needed to 

manufacture electronic goods etc. Moon has also attracted our attention because helium-3 may 

possibly be extracted from lunar atmosphere; helium-3 is an isotope of hydrogen that can produce 

100 times more energy compared to uranium.  

As you could see, we need earth system science in all walks of life! Not just humans, all life forms 

need Mother Earth! ESS contributes significantly to sustaining the planet - by studying it, learning 

from it and predicting the possible outcomes that our actions and reactions bring. Awareness of ESS 

is essential for everyone for sustainable development of human race and sustainable development 

of earth resources. It can fundamentally change the way we see and interact with the world around us. 

There is No life, No comforts, No fun WITHOUT Earth Resources and Earth System Science! 

****** 
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KAAS Fellowship Award: A Tribute to Excellence 

 

 

 

 

 

 

 

 

 

¢£ÁAPÀ 24.03.2022gÀAzÀÄ s̈ÁgÀvÀ gÀvÀß ¥ÉÆæ. ¹.J£ï.Dgï. gÁªï CªÀjUÉ UËgÀªÀ ¥sÉ¯ÉÆÃ²¥ï ¥ÀæzÁ£À 

¸ÀªÀiÁgÀA¨sÀªÀ£ÀÄß ¨ÉAUÀ¼ÀÆj£À°ègÀÄªÀ dªÀºÀgÀ¯Á¯ï G£ÀßvÀ «eÁÕ£À CzsÀåAiÀÄ£À PÉÃAzÀæzÀ (JNCASR) 
DªÀgÀtzÀ°è ¤ÃqÀ¯Á¬ÄvÀÄ. E Ȩ́ÆæÃzÀ ªÀiÁf CzsÀåPÀëgÁzÀ qÁ. QgÀuï PÀÄªÀiÁgï CªÀgÀÄ ªÀÄvÀÄÛ 
dªÀºÀgÀ¯Á¯ï G£ÀßvÀ «eÁÕ£À CzsÀåAiÀÄ£À PÉÃAzÀæzÀ CzsÀåPÀëgÁzÀ ¥ÉÆæ. VjzsÀgï AiÀÄÄ PÀÄ®PÀtÂð CªÀgÀÄ 
ªÀÄÄRå CwyUÀ¼ÁV DUÀ«Ä¹zÀÝgÀÄ. 

 

 

 

 

 

 

 

 

  

¢£ÁAPÀ 24.07.2024gÀAzÀÄ PÀ£ÁðlPÀ «±Àé«zÁå®AiÀÄzÀ «±ÁæAvÀ PÀÄ®¥ÀwUÀ¼ÁzÀ ¥ÉÇ. f.PÉ. £ÁgÁAiÀÄt 
gÉr Ø(JA.J¸ï¹.  ¨É£ÁgÀ¸ï »AzÀÆ AiÀÄÄ¤ªÀ¹ðn ªÀÄvÀÄÛ qÁPÀÖgÉÃmï ¥ÀzÀ« AiÀÄÄ¤ªÀ¹ðn PÁ É̄ÃdÄ 
®AqÀ£ï) CªÀjUÉ UËgÀªÀ ¥sÉ¯ÉÆÃ²¥ï ¥ÀæzÁ£À À̧ªÀiÁgÀA s̈ÀªÀ£ÀÄß ¥ÉÆæ.. f.PÉ. gÉrØ CªÀgÀÄ N¢zÀ 
aPÀÌ§¼Áî¥ÀÅgÀzÀ ¸ÀPÁðj ¥ËæqsÀ±Á¯AiÀÄ DªÀgÀtzÀ°è ¤ÃqÀ¯Á¬ÄvÀÄ. gÀ¸ÁAiÀÄ£À±Á¸ÀÛçzÀ ¤ªÀÈvÀÛ 
¥ÁæzsÁå¥ÀPÀgÁzÀ ¥ÉÆæ. PÉ.eÉ. gÁªï   CªÀgÀÄ ªÀÄÄRå CwyUÀ¼ÁV DUÀ«Ä¹zÀÝgÀÄ. 
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KAAS President Felicitation: Celebrating a Visionary Leader 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On 17.07.2024 a grand felicitation program was held to honor Dr. K. Siddappa, the esteemed 

President of KAAS, in recognition of his immense contributions to science and education. The 

event, attended by numerous dignitaries and a large audience, celebrated Dr. Siddappa's impactful 

career and dedication to advancing scientific knowledge. A commemorative volume dedicated to 

Dr. Siddappa, edited by Muktha B. Kagali, was also released during the program. The event was 

marked by heartfelt speeches, tributes, and an overwhelming display of respect and admiration from 

all those present. 

Inauguration of the felicitation program 

by esteemed dignitaries, marking a 

significant event in the KAAS calendar 

Dignitaries unveiling the 

commemorative volume dedicated to 

Dr. K. Siddappa 

Dr. K. Siddappa being felicitated for his exceptional contributions to science and education 

Dignitaries unveiling the 

commemorative volume dedicated 

to Dr. K. Siddappa 

A large and engaged audience gathers to honor Dr. K. Siddappa during the felicitation ceremony 
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 KAAS Members: Participation in Notable Events 

Graduation Ceremony at Global Academy of Technology 

The Global Academy of Technology, 

Bangalore, celebrated the graduation 

ceremony for the 2020-2024 batch on 

its premises. Dr. G. N. Dayananda, a 

member of the Executive Committee of 

the Karnataka Association for the 

Advancement of Science, graced the 

occasion as the chief guest. The event 

honored the graduates' achievements 

and marked a significant milestone in 

their academic journey. 

KAAS Member Participates in 17th International Earth Science Olympiad 

Dr. R. Shankar, a distinguished member of the 

Karnataka Association for the Advancement of 

Science (KAAS), participated as an expert in 

the 17th International Earth Science Olympiad 

(IESO) held in Beijing, China. The event, which 

brought together young high school students 

from around the world, focused on promoting 

Earth science education and international 

collaboration among students and experts. As a 

seasoned geoscientist, Dr. Shankar contributed 

his expertise to the event, assisting in the 

evaluation of participants and sharing his knowledge on contemporary issues in Earth sciences. His 

involvement not only highlighted the global relevance of Indian scientific expertise but also 

strengthened KAAS's commitment to fostering international cooperation in scientific education. 

Jnana Vignana Samithi Expands to Rajarajeshwarinagar 

Jnana Vignana Samithi has proudly 

inaugurated a new branch in the 

Rajarajeshwarinagar Vidhanasabha 

constituency. Dr. Basavaraj A. Kagali, 

Vice President of the Karnataka 

Association for the Advancement of 

Science, graced the event as the chief 

guest. His presence underscored the 

importance of this expansion and the 

commitment to fostering scientific and 

educational advancements in the region. 
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      KAAS Activities  
 
 

The Karnataka Association for the Advancement of Science (KAAS) made significant strides 

in fostering scientific inquiry and knowledge dissemination during the years 2022-23. Through 

a series of well-structured programs and collaborative efforts, KAAS continued to strengthen 

its commitment to the advancement of science and its applications for societal benefit. 
    

 

 

1. Special Lectures on 2021 Nobel Prize Topics 

KAAS, in collaboration with BIET, Davanagere, organized lectures on 2021 Nobel Prize-winning 

subjects on August 26, 2022. Esteemed speakers Prof. Ravi Nanjundaiah and Dr. Putturaya delivered 

talks that resonated well with faculty and students alike. 
 

2. Establishment of KAAS Centre at Davanagere University 

On September 8, 2022, KAAS expanded its reach by instituting a new center at Davanagere 

University. The center has already seen significant participation, with 20 faculty members becoming 

life members. 
 

3. Renewal of KAAS Registration 

Efforts to renew KAAS registration were initiated with the submission of necessary documents to 

the Registrar of Cooperative Societies on August 16, 2022. 
 

4. International Geodiversity Day Celebration 

On October 19, 2022, KAAS celebrated International Geodiversity Day at Bangalore University. 

The event highlighted the importance of geoscience, featuring lectures, a quiz program, and 

presentations on geological monuments. 
 

5. Formation of Magazine Committee 

A committee was formed to launch a bi-monthly magazine featuring scientific articles aimed at 

higher secondary students. The first issue is set to include contributions in both Kannada and 

English. 
 

6. Organizational Meetings 

KAAS conducted seven EC meetings, two general body meetings, and two magazine committee 

meetings to discuss various activities. 
 

7. Efforts to Secure New Office Accommodation 

In response to the deteriorating condition of the KAAS office, steps have been taken to acquire new 

premises at Jnana Bharathi campus, with the university agreeing to provide the space. 
 

8. Participation in Vijnana Mela 

KAAS members actively participated in Vijnana Mela, organized by PES University, engaging with 

students and teachers from 100 government schools and presenting various science modules. 
 

9. Participation in Aerofest 2022 

Dr. G.N. Dayananda, a KAAS Executive Committee Member, was invited as the Chief Guest at 

Aerofest 2022, a national event organized by CSIR-NAL for school students. 

 

10. Invited Talk on NiTi Shape Memory Alloys 

KAAS organized a talk by Dr. Petr Sittner from the Czech Academy of Sciences on February 23, 

2023, at Central College. The event saw participation from students, researchers, and faculty. 

   Report on KAAS Activities for the Year 2022-23 
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11. Science Day Celebrations 

KAAS celebrated Science Day at Davanagere University and PES University, featuring lectures on 

Nobel Prize topics and discussions on the significance of Sir C.V. Raman's discoveries. 
 

12. KAAS News 

Since July 2022, KAAS has published twelve issues of "KAAS NEWS," covering a wide range of 

scientific topics, under the editorship of Prof. M.N. Anandram. 
 

    
 

Teacher Facilitation Program: Held at Davanagere University, with resource persons Dr. K. 

Siddappa, Dr. R. Shankar, and Smt. Mukta, this program offered training for teachers, research 

scholars, and non-teaching staff. 

1. Special Lectures: 

o 17th July 2023: Prof. G.K. Surya Prakash from the University of Southern 

California delivered a lecture on "The Methanol Economy" at Bangalore University. 

The event featured esteemed guests including Prof. G.K. Narayana Reddy and Prof. 

C. Srinivas. 

o 1st September 2023: Dr. Natesh from Bangalore University’s Microbiology 

Department presented on "Entrepreneurial Biotechnology: Opportunities and 

Challenges." 

2. Website Launch: KAAS launched its official website (kaasorg.com) with contributions 

from the Website Committee led by Dr. Shankar. 

3. Strategic Planning: A special general body meeting on 13th April 2023 outlined the 

programs for the year, while a subsequent meeting on 6th May 2023 introduced 10 new life 

members. 

4. Collaborative Initiatives: 

o Brainstorming Session (2nd February 2024): In collaboration with TIGS and PES 

University, this session focused on leveraging multi-institutional research for societal 

benefit. Key discussions centered on medicinal plant research, eco-friendly products, 

air quality issues, and genetic literacy. 

o Geoheritage Proposal: A proposal to the Karnataka government on geoheritage 

sites was positively received, with further discussions scheduled. 

5. Faculty Development Program: A two-day workshop on “Skills for Quality Research and 

Publication” was held in September 2023. 

6. Annual Science Day Lecture: Dr. Dinesha K. Srivastava delivered an insightful lecture on 

"Climate Change and Sustainable Energy" at PES University on 25th March 2024. 

7. Regular Engagements: Over the year, 10 Executive Committee meetings were conducted 

to strategize and review KAAS activities. 

KAAS continues to foster scientific inquiry and collaboration, driving forward its mission of societal 

advancement through science and technology. 

   Report on KAAS Activities for the Year 2023-24 
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          Guidelines for authors 
 

Our Newsletter of Science Education aims to bridge the gap between scientific knowledge and its 

practical application. We invite articles across various branches of science that are engaging and 

accessible to students, teachers, and the general public. We welcome submissions in the following 

categories: 

 

Reviews of significant scientific advancements 

Innovative teaching methods 

Curriculum development 

Educational technology 

Simplified explanations of complex concepts 

Impact of science on society 

Interdisciplinary science 

Historical perspectives 

Biographies of notable scientists 

Student projects and experiments 

DIY experiments 

Science career insights 

Book and resource reviews 

Latest science news and updates 

Research summaries 

 

Submission Instructions: 

Title: Provide a precise title (4-10 words) that captures the essence of the article and appeals to 

general readers or describes the technical content. 

Author(s): Include the author's name, phone number, mailing address, a photograph, and a brief 

biography (up to 20 words). 

Summary: Write a concise summary (2-4 sentences) highlighting the key points of the article. 

Text: Use simple language (Kannada or English) and short sentences. Break the text into logical 

sections with clear headings and sub-headings. Articles should generally be between 1000 and 1500 

words. 

Illustrations: Use figures, charts, and schemes liberally, ensuring high quality and clarity. Number 

all illustrations consecutively and provide detailed captions. For illustrations from other sources, 

ensure proper credit and obtain reproduction permission. 

Tables: Number all tables consecutively (e.g., Table 1) and provide a descriptive title for each. Tables 

should be self-contained with brief column headings. Footnotes should be indicated by superscript 

symbols and placed at the bottom of the table. 

Boxes: Use boxed items for summaries, biographical, and historical notes that enhance reader 

interest. Each box should be self-contained, fitting on a printed page, and not exceeding 100-150 

words. 

Language Preference: Kannada articles are preferable as they help us reach rural teachers and 

students effectively. 

Please email your completed, signed manuscript to the newsletter's editorial office. We look forward 

to your contributions that will make science engaging and accessible for all. 


