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Kariamanikkam Srinivasa Krishnan (KSK) is mostly articles on science and related issues in Tamil and English 
known as co-discoverer of the famous Raman effect, a as well as the talks that he has given in All India Radio. He 
discovery which brought the first and till date the only Nobel was an ardent spokesman for science.
Prize in Science to India. The Prize was awarded to KSK strongly believed that one can convey even very 
Krishnan’s mentor and research guide C.V. Raman in 1930. complicated scientific facts in his mother tongue. His 
A lot of unnecessary controversies were raised and still scholarship and appreciation of Tamil literature must have 
continue to be raised on the point that KSK was not given given the gift to perform this task with ease. In one of his 
due credit for his part in the discovery. In fact some have articles he speaks of his school science teacher Thirumalai 
even gone to the extent that it was KSK who had discovered Kozhunthu Pillai, who enthused the students by teaching 
the Raman Effect and Raman took the entire credit for it. But science in a understandable way in chaste Tamil. Listening 
Krishnan himself had no grievance for it. KSK, in one to him he got the conviction that difficult scientific concepts 
conversation with S. Ramaseshan, had said : ”It is a blatant could be conveyed in Tamil. “ 
misrepresentation. The best I can say is that I participated He was an sports enthusiast and played tennis, 
actively in the discovery….” On being asked that Raman bridge and football. He had mastery over Sanskrit and Tamil 
was being accused of taking away the lion’s share of the literature. Inspired by his father, KSK since his childhood 
credit of the discovery KSK replied. “…that is another developed an abiding love of religion and Indian 
misrepresentation. Professor never tried to do this. If you philosophies. Many people have noted that it was a pleasure 
read the Nobel lecture, which is a true and honest account of to listen him. He could always find an appropriate anecdote 
the progress and history of the subject, Professor names all to drive home a moral or disarm a critic or just to entertain’. 
his collaborators in order starting with K. R. Ramanathan 

KSK was born on 4 December 1898, in the village of 
giving everyone (and including me) his due credit. Again and 

Wartrap, in the Ramnad (then Tiruneveli) District of 
again in public lectures he always mentioned that I 

Tamilnadu (then a part of the Madras Presidency). His father 
collaborated with him in the discovery of the effect and that 

was a school teacher. After schooling in his village school 
our collaboration was similar to that of Bowen and Millikan 

and at the Hindu High School at the neighbouring town 
which was praise indeed”. 

Srivilliputtur he studied in the American College, Madurai 
KSK was an outstanding physicist of international and Christian College Chennai (then Madras). KSK’s 

repute. He made pioneering contributions in a number of interest for science grew in his school days. To quote 
fields of physics. He had the ability to recognize and exploit Krishnan : “My first love for science came in my fourth form 
connection between phenomena in different fields of (class 9) in my high school in 1911. Even though my teacher 
physics. was not a professional scientist, he was good at explaining 

KSK played an important role in the development of science in a clear and captivating fashion. His lessons not 
science and technology in India. He was deeply associated only sunk deep into our mind but also made us crave for 
with the premier scientific/educational organizations in the more science. Whether it is physics, geography or 
country like the Atomic Energy Commission, the Council of chemistry, his teaching style was unique. He did not simply 
Scientific and Industrial Research and the University Grants reproduce the lessons from the book. He demonstrated 
Commission. He was a great teacher, a real guru in the many simple experiments for us and also encouraged us to 
tradition of great ancient sages. Besides being a ‘complete do experiments ourselves. Very few teachers I know are of 
physicist’ he was ‘a whole man with an integrated this type, and I feel fortunate to have had him as my first 
personality’. He was a staunch nationalist. He forcefully science teacher… My real involvement in science came 
championed the cause of science writing in mother tongue. after a year, when my physics teacher asked us to write an 
He himself ably performed the task in Tamil. He was a “essay” about an instrument that I constructed on my own, 
distinguished writer in Tamil. Thus G. Baskaran wrote : for measuring the density of solids. A few days later I learned 
“Conveying the essence of science and its excitement in an that my instrument is nothing new and it was invented by 
understandable way to a layman or a non-expert is an art Nicholas many years ago. “The Nicholas hydrometer” was 
that few scientists have mastered. This has its very by then text book material.” 
important role and value in society. It is also an important After taking a master degree in physics KSK became 
duty of the science community that is being neglected in a demonstrator in chemistry. Here, at the request of some of 
modern times. KSK had this skill as it is clear from his many 

KARIAMANIKKAM SRINIVASA KRISHNAN
 Sir K.S. Krishnan won his scientific spurs by opening peep-holes into the interiors of molecules. 
One such peep-hole was provided by his collaboration in the discovery of the Raman Effect (C.V. 
Raman was his mentor and guide at the time) another was the invention of an ingenious 
experimental technique to establish correlations between the magnetic properties of crystals and 
their internal architecture. A third was the mapping of the energy distribution of electrons in 
graphite crystals. Lest one should imagine that all this was the pastime of a curious mind, with little 
or no practical consequence, I must hasten to add that the present flood of synthesis –- from dyes 
and drugs, paints and plastics to fuels and fabrics – is the outcome of a deeper knowledge of the 
solid state of matter acquired through these and allied techniques.
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kyo hpQL$ rdÓp¡,

hjp® F>sy“p¡ âpf„c ’B Nep¡ R>¡. hfkpv$“¡ L$pfZ¡ Ly$v$fs 
Ap“„v$’u Tydu DW¡$ R>¡. cpfs“p„ il¡fp¡dp„ kf¡fpi hj£ 1200mm S>¡V$gp¡ 
kf¡fpi hfkpv$ ‘X¡$ R>¡. Apd R>sp„ OZp âv$¡ip¡dp„ ‘pZu“u M|b s„Nu 
hsp®e R>¡. Ap rhje“u kdS>Z Ap‘hp Water Man of India“p 
lºgpdZp “pd¡ Ap¡mMpsp îu fpS>¡ÞÖtkl¡ gp¡L$rhop“ L¡$ÞÖdp„ hpsp®gp‘ 
Apàep¡ lsp¡. ‘pZu“u bQs “l] L$fuA¡ sp¡ lh¡ ‘R>u“y„ rhð eyÙ ‘pZu 
dpV¡$ li¡. ‘pZu“u AR>s r“hpfhp Of¡ O¡f hfkpv$“y„ ‘pZu c¡Ny„ L$fu A¡“p¡ 
k„N°l L$fhp¡ A“¡ A¡“y„ k„fnZ L$fhy„. hfkpv$ R>¡ sp¡ h©np¡ R>¡ . h©np¡“u dp“h 
kdpS> D‘f ku^u Akf R>¡. cpfsue rhrh^ k„õL©$rs“¡ Âep“dp„ fpMu 
L$fhpdp„ Aph¡gp h©np¡“p„ hph¡sf“¡ "kp„õL©$rsL$ h“p¡' sfuL¡$ Ap¡mMhpdp„ 
Aph¡ R>¡. Aphp L¡$V$gp„L$ kp„õL©$rsL$ h“p¡“u dprlsu îu l¡d„s ky’pf“p g¡Mdp„ 
hp„Qip¡ A“¡ h©np¡“u D‘pk“p L$fip¡.

A„sqfn eyNdp„ cpfs“u rk[Â^ dpV¡$“y„ kp¥ â’d õhà“ k¡h“pf 
S>ep¡rs^®f X$p¸. rh¾$d kpfpcpB lsp. S>¡Ap¡ cpfsue A„sfun“p r‘spdl 
sfuL¡$ Ap¡mMpe R>¡. fp¡L¡$V$“p„ DÍ$e“ kp’¡ AhL$pidp„ "hu' ApL$pfdp„ DX$sp„ 
âhpku ‘nuAp¡ D‘f ‘Z k„ip¡^“ Qpgu füy„ R>¡. k¥r“L$u rhdp“p¡“u S>¡d 
DÍ$e“ L$fsp„ ‘nuAp¡“y„ Av¹$c|s Apep¡S>“ lp¡e R>¡.

^°yh âv$¡ip¡“p ApL$piu “Tpfp¡-Apµfp¡fp Av¹$c|s âL$piue 
OV$“p“p¡ rQspf R>¡ s¡ AÐe„s “e“fçe lp¡e R>¡. rhop“hpZu hp„Qu“¡ 
dprlsu g¡ip¡.

îu ‘„L$S> Å¡ju rgrMs Þe|V$““u A¡L$pN°sp rhÛp’} rdÓp¡ dpV¡$ 
ANÐe“p¡ k„v$¡ip¡ Ap‘¡ R>¡. kpê„$ ‘qfZpd Ðepf¡ S> Aphi¡ Äepf¡  s¡ 
rhjedp„  JX$p¡ fk lp¡e.

rhÛp’}Ap¡“¡ qâe [¼hT kpd¡g R>¡. rhop“hpZu hp„Qu“¡  Ap‘ 
Arcâpe S>ê$f’u dp¡L$gip¡.

gp¡L$gpqX$gp rdkpBgd¡“ X$p¸. A¡.‘u.S>¡. Aåvy$g L$gpd“u rQf 
rhv$pe’u cpfs v$¡i“¡ dp¡V$u Mp¡V$ ‘X$u R>¡. A¡ Mp¡V$ L$epf¡ ‘Z ‘yfu L$fu 
iL$uiy„ “lu ‘f„sy A¡dZ¡ Ap‘¡gp h¥opr“L$ hpfkp“¡ Åmhu kdpS>dp„ 
h¥opr“L$ ArcNd h^y“¡ h^y L¡$mhpe A¡hp¡ âeÐ“ L$fuA¡. Ap‘Zp kp¥ 
sfa’u A¡d“p ApÐdp“¡ rQf ip„rs dm¡ A¡ S> âcy“¡ âp’®“p.
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‘Z Ap^yr“L k„Qpf âZprg dpV¡$ “yL$ip“L$pfL$ ‘Z ’B 
iL¡$.

Ap¸fp¡fp“p¡ âL$pi  kp„L$X$p  A“¡ gp„bp h¾$p¡“p 
õhê$‘dp„ Å¡hp dm¡ R>¡. L$p¡BL$ hMs s¡ ‘|h®’u ‘qòd  ky^u 

AÓ¡ A¡L$ A¡hu Av$cys âL$piue OV$“p“p¡ rQspf rnrsS>-’u- rnrsS> ky^u rhõsf¡gp lp¡e R>¡. L$p¡BL$ hMs 
Ap‘¡g R>¡, L¡$ S>¡ ̂ °yh âv$¡ip¡ A“¡ DÃQ Anp„ihpmp âv$¡ip¡dp„ s¡ hp„L$qX$ep NX$u ‘pX¡$gp hdm S>¡hp f„Np¡“p ‘Ë$pAp¡ A’hp 
dÂefprÓ“p ApL$pidp„ v$¡Mpe R>¡. ^°yh âL$pi A¡V$g¡ L¡$ sp¡ Aõs ìeõs fl¡gp ‘X$v$p“u S>¡d fprÓ ApL$pidp„ 
Ap¸fp¡fp A¡ kp¥f-‘h“ A“¡ AÞe huS>cpqfs L$Zp¡“u M¢Qpe¡gp Å¡hp dm¡ R>¡. Ap OV$“p KX$p ApL$pidp„ f„Nb¡f„Nu 
Ap‘Zp„ hpsphfZdp„ KQpBA¡ fl¡g ‘fdpÏ-AÏAp¡ âL$pris qL$fZp¡’u a¡gpe¡gu lp¡e R>¡ A“¡ L$p¡BL$ hMs Ap 
kp’¡“u Ap„sfq¾$ep“y„  ‘qfZpd R>¡. OV$“p ‘psmp hpv$m AphfZ ‘X$v$p“u S>¡d ‘Z ApL$pidp„ 

v$¡Mpe R>¡. s¡“p ApL$pfdp„, f„Ndp„ A“¡ suh°spdp„ A¡L$ S> Ap¸fp¡fp-^°yh âL$pi A¡ fprÓ ApL$pidp„ Å¡hp dmsu 
fpsdp„ OZp„ “pV$L$ue a¡fapfp¡ ’pe R>¡. dp¡X$u kp„S>¡ Å¡hp Sy>v$p Sy>v$p âL$pi“p rhriô$ f„Np¡’u b“su A¡L$ flõede 
dmsp Ap¸fp¡fp gp„bp A“¡ Qp¡d¡f a¡gpe¡gp h¾$p¡“p ApL$pfdp„ A“¡ ApNplu “ L$fu iL$pe s¡hu OV$“p R>¡, S>¡ ‘©Õhu“p ^°yh 
lp¡e R>¡, S>¡ ^ud¡ ^ud¡ ‘psmp suf S>¡hp h¾$p¡ L¡$ hZ®‘Ë$“u âv$¡ip¡ A“¡ s¡“u “ÆL$“p rhõspfp¡dp„ S> Å¡hp dm¡ R>¡. DÑf  
dpaL$ ‘p¡sp“u âh©qÑ h^pf¡ R>¡. S>¡d S>¡d fps hussu Åe R>¡ ^°yh A“¡ s¡“u “ÆL$“p rhõspfp¡dp„ Å¡hp dmsu Ap OV$“p“¡ 
s¡d s¡d f„Np¡“p ‘Ë$pAp¡ A“¡ h¾$p¡  gl¡fpsp A“¡ hm¡gp Northern Light A’hp Aurora Borealis sfuL¡$ A“¡ 
Å¡hp dm¡ R>¡. Ðepfbpv$ s¡ qL$fZp¡dp„ rhcprS>s ’pe R>¡. v$rnZ ̂ °yh A“¡ s¡“u “ÆL$“p rhõspfp¡dp„ s¡“¡ Southern 
L$p¡BL$ hMs "Corona" Å¡hp dm¡ R>¡, S>¡ A¡ qL$fZphrg“„y Light A’hp Aurora Australis sfuL¡$ Ap¡mMhpdp„ 
A¡L$ Myb S> ky„v$f õhê$‘ R>¡, S>¡dp„ ApL$pidp„ L$p¡B r“ròs Aph¡ R>¡. Ap âL$piue OV$“p dy¿eÐh¡ KQp DÑf-v$rnZ 
S>ÁepA¡’u âL$pi“p qL$fZp¡ “uL$msp„ Å¡hp dm¡ R>¡.Anp„ihpmp rhõspfp¡dp kp¥’u h^y, dÂe DÑf-v$rnZ 

Anp„ihpmp rhõspfp¡dp„ cpÁe¡ S> A“¡ rhjyhh©Ñ“u ^°yh-âL$pi L¡$ Ap¸fp¡fp kÅ®hp“y„ L$pfZ iy„ li¡ ?! 
“ÆL$“p rhõspfp¡dp„ “luhs¹ Å¡hp dm¡ R>¡. s¡dp„ dy¿eÐh¡ kpdpÞe fus¡ Å¡hp dmsp„ Ap¸fp¡fp Myb S> h^y h¡N 
vy$r^ep gugp f„N“p bv$gpsp S>sp ApL$pfp¡ ̂ fphsp ‘Ë$pAp¡ kp’¡ AhL$pidp„’u Aphsp Bg¡L$V²$p¡“ A“¡ ‘©Õhu“p 
ApL$pidp„ gl¡fpsp Å¡hp dm¡ R>¡. D‘fp„s gpg, åëey hpsphfZ“p D‘f“p õsfdp„ fl¡gp Ap¡L$kuS>“ A“¡ 
(“ugp¡), Å„bgu, Nygpbu A“¡ ka¡v$ S>¡hp f„Np¡ ‘Z Ap “pBV²$p¡S>““p ‘fdpÏ„ AÏAp¡ kp’¡“u A’X$pdZ Üpfp 
OV$“pdp„ Å¡hp dm¡ R>¡. Ap f„Np¡“p ApL$pfp¡ kss bv$gpsp ‘p¡sp“u EÅ® Nydph¡ R>¡. S>¡“¡ gu^¡ ‘fdpÏ-AÏAp¡ 
Å¡hp dm¡ R>¡. L$p¡BL$ hMs Ap OV$“p A¡V$gu b^u Tp„Mu DÑ¡Æs Ahõ’pdp„ Aph¡ R>¡. S>epf¡ s¡ DÑ¡Æs 
A“¡ h¡frhM¡f lp¡e R>¡ L¡$, s¡ hpõshdp„ hpv$mp¡ R>¡, L¡$ Ap‘Zu Ahõ’pdp„’u ‘p¡sp“u kpdpÞe d|m Ahõ’pdp„ ‘pR>p af¡ 
ApL$piN„Np (Milky Way) R>¡,  L¡$ ‘R>u Ap¸fp¡fp R>¡, s¡ “½$u R>¡. Ðepf¡ s¡dp„’u âL$pi“y„  DÐkS>®“ ’pe R>¡. Al] dp¡V$u 
L$fhy„ dyíL¡$g b“u Åe R>¡. L$p¡BL$ hMs Ap OV$“p Myb S> dpÓpdp„ âL$pi EÅ® DÐ‘ß ’pe R>¡ L¡$ S>¡“¡ Ap‘Zu Ap„M 
âL$pris lp¡e R>¡. kfmsp’u Å¡B iL¡$ R>¡.

Ap¸fp¡fp AÐe„s “e“fçe  lp¡e R>¡. s¡ A¡ bpbs“u Ap OV$“p ‘©Õhu“u k‘pV$u’u Apif¡ 100 L$u.du. 
r“ip“u R>¡ L¡$ Ap‘Zu ‘©Õhu A¡ k|e® kp’¡ rhÛysue fus¡ ’u h^y KQpBA¡ A“¡ KQp Anp„ihpmp rhõspfp¡ A“¡ 
Å¡X$pe¡gu R>¡. Ap OV$“pdp„ v$¡Mpsp¡ âL$pi, k|e®“p ‘©Õhu“p Qy„bL$ue ̂ °yhp¡“u “ÆL$“p rhõspfp¡dp„ S> Å¡hp dm¡ 
âL$pidp„’u ip¡jpe¡gu EÅ® A“¡ s¡“u kp’¡ k„L$mpe¡gu R>¡. L$pfZ L¡$ L$p¡B‘Z Qy„bL$“p ^°yhp¡ ‘pk¡ Qy„bL$ue n¡Ó“u 
huS>cpfus L$Zp¡ ‘©Õhu“p Qy„bL$ue n¡Ódp„ k‘X$php“¡ gu^¡ âbmsp h^y lp¡e R>¡. S>¡V$gy„ Qy„bL$ue n¡Ó h^y âbm li¡, 
DÐ‘ß ’pe R>¡. Ap OV$“p Apd sp¡ Av¹$c|s A“¡ ky„v$f R>¡. s¡V$gu Ap OV$“p“u ApL$pf g¡hp“u iL$esp h^y li¡. A¡V$g¡ 

^°yh âv$¡ip¡“p¡ ApL$piu
“Tpfp¡ - Ap¸fp¡fp

...       Q¥sÞe S>¡. L$f’uep



S> Ap OV$“p dy¿eÐh¡ cy-Qy„bL$ue ^°yhp¡“u Apk‘pk ’p¡X$p DÐ‘ß L$f¡ R>¡. D‘fp„s Bg¡L$V²$p¡““u “pBV²$p¡S>“ kp’¡“u 
rhõspfdp„ S> Å¡hp dm¡ R>¡. KQpBA¡ fl¡g hpsphfZdp„ A’X$pdZ“¡ gu^¡ åëey-c|fp f„N“p¡ âL$pi DÐ‘ß ’pe R>¡. 
‘fdpÏ„ õhê$‘dp„ O, N  D‘fp„s Ape“p¡ ‘Z fl¡g lp¡e R>¡.  Ap gugp, gpg A“¡ c|fp f„N“p Ap„sqfL$ kdÞhe“¡ gu^¡ 
Ap ‘fdpÏ„/Ape“p¡“p L¡$V$gpL$ EÅ® õsfp¡ [õ’fhs Å„bgu, Nygpbu A“¡ ka¡v$ S>¡hp f„Np¡ ‘Z Å¡hp dm¡ R>¡. 
(metastable) lp¡e R>¡ A“¡ s¡d“p¡ Æh“L$pm W$uL$ W$uL$ kp’¡ kp’¡ Ap¸L$kuS>“ A“¡ “pBV²$p¡S>“ ‘pf Å„bgu 
dpV¡ $p ¡ lpe¡  R>.¡  sd¡ “p ‘f Ap‘ps ’sp „ TX$‘u BgL¡ $V$² p“¡  (Ultraviolet) qL$fZp¡ ‘Z DÐ‘ß  L$fu iL¡$ R>¡. S>¡“¡ Mpk 
NrsEÅ ® Ndy ph ¡ R> ¡ A“ ¡ ‘fdpÏ/„ Ape“p ¡ s ¡ dm¡ hu“ ¡ âL$pf“p L¡$d¡fp hX¡$  Å¡B iL$pe R>¡.
DÑÆ¡ s ’pe R>,¡  S>“¡  ¡ gu^ ¡ QpL¡ $L$k âL$pi“ „y DÐkS>“®  ’pe R>.¡ Ap¸fp¡fp“p Sy>v$p Sy>v$p kss bv$gpsp S>sp ApL$pfp¡ 
Ap’u S> Ap¸fp¡fp“u OV$“p dy¿eÐh¡ ‘©Õhu“p Qy„bL$ue ip“¡ gu^¡ ’pe R>¡, s¡ flõe DL¡$ghp h¥opr“L$p¡ lSy> âeÐ“p¡ 
n¡Ó“p ^°yhp¡“u “ÆL$“p Apif¡ 4000 L$u.du. rÓÄep L$fu füp R>¡. s¡Ap¡“p ds A“ykpf Ap¸fp¡fp“p¡ ApL$pf 
^fphsp hsy®mpL$pf¡ n¡Ódp„ S> Å¡hp dm¡ R>¡. Aphu hsy®mpL$pf  k„chs: d¡Á“¡V$p¡[õaefdp„ Bg¡L$V²$p¡““y„  Dv$chõ’p“, 
âv$¡i“¡ "Auroral Ovals" sfuL¡$ Ap¡mMhpdp„ Aph¡ R>¡. s¡d“¡ EÅ® dmhp“y„ L$pfZ A“¡ ip dpV¡$ s¡ hpsphfZdp„ 
"Northem Auroral Ovals" dÂe AgpõL$p A“¡ L¡$“¡X$p, âh¡i¡ R>¡. S>¡hu bpbsp¡ D‘f Ap^pf fpMsp¡ lp¡hp¡ Å¡BA¡.
N°u“g¡ÞX$ s¡dS> DÑf õL¢µ$X$u“prhep A“¡ friep S>¡hp d¡Á“¡V$p¡[õaefdp„’u Bg¡L$V²$p¡““y„ Dv¹$chhy„ bpv$ s¡“¡ 
rhõspfp¡dp„ Å¡hp dm¡ R>¡. S>epf¡ L$p¡BL$ hMs s¡ ÞeyTug¢X$, EÅ® dmhu A“¡ bpv$ ‘©Õhu“p hpsphfZdp„ âh¡iu s¡d“u 
rQgu A“¡ Ap¡õV²¡$rgep“p v|$f“p  v$rnZ R>¡X$pAp¡  ‘pk¡ ‘Z hpeyAp¡ kp’¡ A’X$pdZ ’hu, Ap kdN° OV$“p“¡ Auroral 
Å¡hp dm¡ R>¡. Ap¸fp¡fp rhi¡ A¡L$ Mp¡V$u dpÞesp A¡ ‘Z R>¡ L¡$ Activity L$l¡ R>¡. Aphu A¡[¼V$rhV$u Northern A“¡  
Ap OV$“p ‘©Õhu“p ^°yhp¡“u “ÆL$ S> Å¡hp dm¡ R>¡, ‘f„sy Southern Auroral Ovals qv$hk¡ A“¡ fps¡ hÑp - 
hpõshdp„ Ap¸fp¡fp ‘©Õhu“p cp¥Np¡rgL$ A“¡ c|-Qy„bL$ue Ap¡R>p âdpZdp„ sp¡ ApL$pf g¡su S> lp¡e R>¡. ‘f„sy S>epf¡ s¡“u 
^°yhp¡  D‘f ‘Z âdpZdp„ OZu Ap¡R>u-cpÁe¡ S> Å¡hp dm¡ suh°sphpmu Auroral Activity sp¡ qv$hk A“¡ fps DÑf  
R>¡. ‘©Õhu“p DÑf A“¡ v$rnZ Np¡mp^®dp„ Å¡hp dmsp A“¡ v$rnZ Auroral Ovalsdp„ ApL$pf g¡su S> fl¡ R>¡. ‘f„sy 
Auroral Ovals A“¡ A¡L$buÅ“u Mirror Image / S>epf¡ s¡“u suh°sp kye® /âL$pi“u suh°sp L$fsp„ OZu 
Conjugate S>¡hp lp¡e R>¡. S>¡“p¡ Aæepk L$fhp dpV¡$ Ap¡R>u lp¡e, Ðepf¡, s¡ A¡V$g¡ L¡$ Ap¸fp¡fp qv$hk v$fçep“ Å¡B 
AhL$piep“¡-D‘N°lA¡ A¡L$ S> kde¡ b„“¡ Auroral iL$sp “’u. Ap¸fp¡fp Å¡hp“p¡ kpfpdp„ kpfp¡ kde 
Ovals v$¡Mpe s¡hp¡ ap¡V$p¡N°pa g¡hp¡ ‘X¡$ R>¡. dÂefprÓ“p AdyL$ L$gpL$p¡ ‘l¡gp„ lp¡e R>¡. dp¡V$p il¡fp¡dp„ 
Ap¸fp¡fp“p¡ f„N dy¿eÐh¡ “uQ¡“u bpbsp¡ D‘f âL$piue âv|$jZ“¡ gu^¡ s¡“u suh°sp OZu Ap¡R>u lp¡e R>¡. 
Âep“ fpM¡ R>¡ : S>epf¡ N°pçe rhõspfp¡dp„ s¡“u suh°sp âdpZdp„ h^y v$¡Mpe 
(1) Nrsiug A“¡ DÑ¡Æs Bg¡L$V²$p¡“ L$ep hpey kp’¡ R>¡. Ap¸fp¡fp“¡ Å¡hp dpV¡$“p¡ kpfpdp„ kpfp¡ dp¡L$p¡ Ðepf¡ lp¡e R>¡ 
        A’X$pdZ A“ych¡ R>¡ ? Ap¡L$kuS>“ L¡$ “pBV²$p¡S>“ ? S>epf¡, Ap‘Z¡ KQp Anp„ihpmp rhõspfp¡dp„ lhpB kaf 

L$fsp lp¡BA¡ R>uA¡. ‘Z S>epf¡ Mf¡Mf KQu suh°sp“p (2) Ap Bg¡L$V²$p¡“ L$B Ahõ’p (õsfp¡)“¡ DÑ¡Æs L$f¡ R>¡ ?
Ap¸fp¡fp ApL$pf g¡ R>¡ Ðepf¡ s¡“¡ dp¡V$p il¡fp¡dp„ A“¡ 

(3) Ap Bg¡L$V²$p¡““u A’X$pdZ kde“u TX$‘ A’hp
hpv$mR>pey„ hpsphfZ lp¡hp R>sp„ ‘Z  Å¡B iL$p¡ R>p¡.

        Nrs  EÅ®
Ap¸fp¡fp A¡ A¡hu OV$“p R>¡ L¡$ S>¡ k|e® A“¡ ‘©Õhu hÃQ¡ 

Myb KQu Nrs EÅ® ^fphsp Bg¡L$V²$p¡““u 
k|e® âL$pi D‘fp„s L„$BL$ h^y fus¡ k„L$mpe¡gu R>¡ s¡hy„ k|Qh¡ 

Ap¡L$kuS>“ ‘fdpÏ kp’¡“u A’X$pdZ“¡ gu^¡ gugp 
R>¡. Ap OV$“pdp„ cpN g¡sp„ L$Zp¡ ‘©Õhu“u “ÆL$“p 

f„N“p¡ âL$pi DÐ‘ß ’pe R>¡. L¡$ S>¡ kpdpÞe fus¡ A¸fp¡fpdp„ 
AhL$pidp„’u Aph¡ R>¡. ‘f„sy s¡“¡ EÅ® k|e® Üpfp dm¡ R>¡. 

Å¡hp dmsp¡ âQrgs f„N R>¡. S>epf¡ “uQu EÅ® ^fphsp 
k|e®dp„’u DÐkÅ®sp iqL$sipmu L$Zp¡ (L¡$ S>¡dp„ dy¿eÐh¡ 

Bg¡L$V²$p¡“ Ap¡L$kuS>“ ‘fdpÏdp„’u gpg f„N“p¡ âL$pi 
âp¡V$p¡“ A“¡ Bg¡L$V²$p¡“ lp¡e R>¡.)“p¡ kd|l L¡$ S>¡“¡ kp¥f ‘h“ 
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(Solar-Wind) L$l¡ R>¡ s¡ L$Zp¡“p¡ dp¡V$p¡ kd|l ‘©Õhu sfa Aphsp L$Zp¡ KQp Anp„ihpmp rhõspfp¡dp„ AdyL$ 
kp¥f ‘h“p¡“p õhê$‘dp„ Aph¡ R>¡. Aphp L$Zp¡ ‘©Õhu“p KQpBA¡ S> ‘p¡sp“u DÅ®  Nydphu v$¡ R>¡, L¡$ S>ep„ Ap¸fp¡fp  
Qy„bL$ue n¡Ódp„ âh¡i¡ R>¡, L¡$ S>¡“¡ d¡‚¡V$p¡[õaef Å¡hp dm¡ R>¡. d¡Á“¡V$p¡[õaef Üpfp kp¥f ‘h“p¡“p L$Zp¡“y„ ’s„y 
Magnetosphere L$l¡ R>¡. Ap rhõspf ‘©Õhu“p k|e® rhQg“ A¡hy„ kyQh¡ R>¡ L¡$, Aphp L$Zp¡ ‘©Õhu“p 
sfa“p cpNdp„ Apif¡ 60,000 L$u. du. ky^u rhõsf¡gp¡ hpsphfZdp„ ̂ °yhp¡ ‘pk¡ v$pMg ’pe R>¡. A“¡ ‘p¡sp“u  DÅ® 
lp¡e R>¡, S>epf¡ s¡“u rhê$Ù bpSy>A¡ A¡V$g¡ L¡$ ‘©Õhu“p fprÓ“p Nydph¡ R>¡. ‘f„sy Ap OV$“p sp¡ Ap‘Z“¡ ^°yhp¡’u lÅfp¡ 
cpNdp„ s¡ k|e®“u rhê$Ù qv$ipdp„ L¡$V$gpL$ lÅf qL$.du. ky^u qL$gp¡duV$f  v|$f Auroral Ovals ‘pk¡  Å¡hp dm¡ R>¡. dpV¡$ s¡ 
rhõsf¡gp¡ lp¡e R>¡. dpÞesp c|g cf¡gu lsu.

kp¥f-‘h“p¡“p NyZ^dp£dp„ ’sp„ a¡fapfp¡“¡ gu^¡ ‘l¡gp„“p kdedp„ L¡$ S>epf¡ DÃQ V¡$L$“p¡gp¡Æ“p„ 
d¡‚¡V$p¡[õaefdp„ Nydphpsu EÅ® D‘f r“ed“ fl¡ R>¡. Al] kp^“p¡ “ lsp„ Ðepf¡ Ap¸fp¡fp Üpfp gp¡L$p¡“¡ L$p¡B Akf ’su “ 
rhdyL$s ’su Ap EÅ® rhÛysâhpl A“¡ rhÛys Qy„bL$ue lsu. ‘f„sy S>¡d S>¡d rhÛysQy„bL$ue rhqL$fZ“p¡ D‘ep¡N 
EÅ®“p õhê$‘dp„ ê$‘p„sf ‘pd¡ R>¡ A“¡ L¡$V$guL$ EÅ® L$fu“¡ L$pe® L$fsp„ e„Óp¡ S>¡hp L¡$ v|$f k„Qpf e„Óp¡, rhÛys 
d¡Á“¡V$p¡[õaefdp„ k„N°lrs ’pe R>¡. d¡Á“¡V$p¡[õafef“p¡ R>¡X$p¡ ‘phf“p “¡V$hL®$k, D‘N°lp¡ hN¡f¡“p¡ rhL$pk ’sp¡ Nep¡ s¡d-
L¡$ S>¡“¡ s¡“u ‘|„R>X$u-tail L$l¡ R>¡, s¡dp„ Ap EÅ® dlØA„i¡ s¡d Ap¸fp¡fp Aphp kp^“p¡“¡ Akf L$fsp Å¡hp dþep„ R>¡.
k„N°rls ’e¡gu lp¡e R>¡. S>epf¡ Ap rhõspfdp„ EÅ® O“sp, S>epf¡ d¡Á“¡V$p¡[õaefdp„’u hpsphfZdp„ Bg¡L$V²$p¡“  
A¡V$g¡ L¡$ A¡L$d L$v$dp„ kdpe¡g EÅ®, Myb S> h^u Åe R>¡ âQ„X$ EÅ® kp’¡ v$pMg ’pe R>¡ Ðepf¡ A¡ Myb S> dp¡V$p rhÛys 
Ðepf¡ d¡Á“¡V$p¡[õaef s¡“y„ k„syg“ Nydphu v$¡ R>¡. k„syg“ ‘y“: âhpl“u fQ“p L$f¡ R>¡. s¡ rb“S>ê$fu âhpl k„v$¡ipìehlpf 
âpá L$fhp dpV¡ s¡“pdp„ k„N°rls h^pfp“u EÅ® Ðhqfs dpV¡$“p L¡$bëk, rhÛys hl“ L$fsp„ huS>mu“p spfp¡ A“¡ 
rhdyL$s ’pe R>¡, L¡$ S>¡dp„’u dp¡V$pcpN“u EÅ®  Bg¡L$V²$p¡““¡ AÞe e„Óp¡ L¡$ S>¡ rhÛys Qy„bL$ue n¡Ó ^fph¡ R>¡, s¡“¡ 
âh¡rNs L$fhpdp„ MQp®e R>¡. Ap Bg¡L$V²$p¡““u Nrs“y„ “yL$ip“-Mg¡g ‘lp¢QpX¡$ R>¡. s¡dS Ape“p¡[õaefdp„ ‘Z 
r“ed“ d¡Á“¡V$p¡[õaef L$f¡ R>¡. Bg¡L$V²$p¡“ d¡Á“¡V$p¡[õaef“u Mg¡g DÐ‘ß ’pe R>¡, S>¡“ gu^¡ f¡qX$ep¡ sf„Np¡ 
‘|„R>X$udp„’u ‘©Õhu“p hpsphfZdp„ âh¡i¡ R>¡. s¡ S>ÁepA¡ Ape“p¡[õaefdp„’u ‘fphrs®s ’hp“¡ bv$g¡ s¡dp„’u 
Ap¸fp¡fp DÐ‘ß ’pe R>¡. d¡Á“¡V$p¡[õaef“u ‘|„R>X$u k|e®“u h¾$uch“ ‘pdhp gpN¡ R>¡. A“¡ s¡“¡ gu^¡ AdyL$ Aph©rÑ“p 
rhê$Ù bpSy>A¡ ‘©Õhu“p fprÓ rhcpNdp„ h^y g„bpe¡gu lp¡B, Npmpdp„ k„v$¡ipìehlpfdp„ Mg¡g DÐ‘ß ’pe R>¡. 
Ap OV$“p dÂefprÓ“u Apk‘pk“p kdeNpmpdp„ h^y iqL$sipmu Bg¡L$V²$p¡“ L¡$ S>¡ d¡Á“¡V$p¡[õaef“u ‘|„R>X$udp„ 
âdpZdp„ Å¡hp dm¡ R>¡. k„N°lpe¡gp R>¡ s¡ D‘N°lp¡“u Bg¡L$V²$p¡r“L$ kqL®$V$“¡ “yL$ip“ 

Ap OV$“p“¡ k|e® L$g„L$p¡ (Sun-Spots)“u k„¿ep  L$fu iL¡$ R>¡ A“¡ Mp¡V$p k„v$¡ipAp¡ D‘Ð“ L$fu iL¡$.
kp’¡ ‘Z k„b„^ R>¡. 11 hj®“u Sun-Spots Cycle“p Nd¡ s¡d, ‘Z ^°yh-âL$pi A¡ Å¡hp S>¡hu OV$“p sp¡ 
A¡hp kdeNpmp v$fçep“ L¡$ S>epf¡ k|e® L$g„L$p¡“u k„¿ep Mfu S> !! 
dlÑd lp¡e R>¡, Ðepf¡ Ap¸fp¡fp ApL$pf g¡hp“u iL$esp 

rdÓp¡,  BÞV$f“¡i“g õ‘¡Bk õV¡$i“ (ISS)dp„’u 
dlÑd lp¡e R>¡. L$epf¡L$ rhjyhh©rÑe  âv$¡ip¡  ‘pk¡“p 

^°yh  âL$pi“u ky„v$f rhX$uep¡ g¡hpdp„ Aph¡ R>¡, s¡ NASA 
rhõspfp¡dp„ ‘Z Ap¸fp¡fp Å¡B iL$pe R>¡. S>¡d L¡$ B. k. 

k„õ’p“u h¡bkpBV$ ‘f’u dmu iL$i¡. 
1909dp„ ÓpV$L¡$gp Myb S> KQu suh°sphpmp c|-Qy„bL$ue 

Finland “pd“p v$ ¡ ¡i¡ ‘p¡sp“¡ "Aurora sp¡ap“p¡“¡ gu^¡ R>¡L$ tkNp‘yfdp„ ‘Z Ap¸fp¡fp“u OV$“p Å¡hp 
Borealis"“p ‘e®V$L$ õ’m sfuL¡$$ Ål¡f L$fsu ky„v$f qaëd dmu lsu.
Internet ‘f dyL$u R>¡. 

‘l¡gp A¡hy„ dp“hpdp„ Aphsy„ L¡$ Ap OV$“pdp„ cpN 
(âNpdu sf„N“p kp¥S>Þe’u)g¡sp L$Zp¡ ku^p„ k|e®dp„’u S> Aph¡ R>¡. k|e®dp„’u ku^p„ 
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‘p¡sp“p Ap ApëL¡$du“p âep¡Np¡ A’hp 
rkÂ^p„sp¡ Þe|V$“¡ L$v$u  âL$pris L$f¡gp “lu. s¡ s¡“p rhi¡ h^y 
Qp¡L$L$k b“hp dp„Nsp¡ lsp¡. Ap’u Ap rhi¡“u rhi¡j A“¡ 

âpQu“  cpfs A“¡  N°ukdp„ ‘fdpÏ“p¡ ¿epg rhi¡j “p¢^p¡’u s¡“„y Of A“¡ d¡S> cfpsp„ S> S>sp„ A¡hu A¡L$ 
rhL$õep¡ lsp¡, s¡“u Ap‘Z¡ hps L$fu. Ap ‘R>u“u kv$uAp¡dp„ hps R>¡ L¡$ Þe|V$““p¡ ‘pm¡gp¡ A¡L$ râe L|$sfp¡ lsp¡, S>¡“y „ “pd 
‘Z ‘v$p’®“p "d|m L$Zp¡'“p Ap ¿epg rhi¡ L„$B“¡ L„$B X$pBdÞX$ lsy„. A¡L$ qv$hk fpÓ¡ Ap L|$sfpA¡ s¡“p V¡$bg ‘f 
rhQpf A“¡ k„ip¡^“ sp¡ Qpgsp„ S> füp„, ‘Z s¡ rhi¡j sp¡ fpM¡gu  duZbÑu ‘pX$u v$u^u A“¡ s¡’u gpN¡gu  ApNdp„ 
^psyAp¡“¡ kp¡“pdp„ L¡$d a¡fhhu A“¡ s¡hp L„$BL$ Av¹$cys Þe|V$““p ApëL¡$du“p âep¡Np¡“p„ OZp„ hjp£“p ‘qfZpdp¡ 
âep¡Np¡  A“¡ s¡“u fusp¡ ip¡^hp dpV¡$ S> lsp. Aphy„ ip”  A¡ s’p “p¢^p¡ bmu“¡ fpM ’ep„ ! Ap ApN byTphhp“p¡ âeÐ“ 
hMs¡ "ApëL¡$du' sfuL¡$ ÅZusy„ lsy„. L$fsp¡ s¡ bp¡ëep¡ L¡$ Af¡ Ap¡ X$pBdÞX, X$pBdÞX$ !  s“¡ Mbf 

“’u L¡$ s¢ L¡$hy„ dp¡Vy„$ “yL$kp“  L$ey® R>¡ !!Apdp„ d|m ¿epg A¡hp¡ lsp¡ L¡$ ‘pfv$ A’hp S>¡“¡  
Ap‘Z¡ kpv$u cpjpdp„ ‘pfp¡ L$luA¡ R>uA¡ s¡ L$„BL$ Av¹$cys  ‘f„syy Öìe“p d|mc|s L$Zp¡, âL$piL$Zp¡,   
NyZ^dp£ ̂ fph¡ R>¡. A¡ kde¡ A¡hu dpÞesp lsu L¡$ s¡ gp¡M„X$ N°ldpmpAp¡“y„ e„Ó ip” A“¡ Aphp L„$BL$ rhQpfp¡, NrZs 
A’hp AÞe L¡$V$guL$ ^psyAp¡“u A„v$f âh¡iu iL¡$ R>¡ A“¡  s’p âep¡Np¡dp„ X|$b¡gp fl¡sp ÞeyV$““u A¡L$pN°sp L¡$hu 
Å¡ s¡“p ‘f ep¡Áe âq¾$epAp¡ L$fpe sp¡ s¡ Ap ^psy“p Av¹$cys lsu s¡“u hps Alu L$fu g¡hp S>¡hu R>¡. s¡“p “p¡L$f¡ 
‘fdpÏ„Ap¡“„y„ L„$BL$ d|m c|s ‘qfhs®“ L$fu “pM¡ A“¡ s¡“¡ L$üy„ R>¡ L¡$ OZu hpf s¡ L¡$V$gpL$ âep¡Np¡ L¡$ NZsfuAp¡ 
kp¡“pdp„ a¡fhu iL¡$ R>¡ ! A¡V$g¡ L¡$V$gpe¡ rhop“uAp¡ A¡ A¡L$^pfu L$fsp¡ lp¡e Ðepf¡ s¡“p Ap¡fX$p“u duZbÑu fps/ 
ip¡^hp gpNu ‘X$ép lsp L¡$ L¡$hu fus¡ kpv$u ^psy“¡ ‘pfp“u qv$hk bmsu fl¡su. S>ep„ ky^u Nl“ âñp¡“y„  kdp^p“ “ 
dv$v$’u kp¡“pdp„ a¡fhhu A“¡ s¡“u âq¾$ep iy„ li¡ ? dm¡ Ðep„  ky^u s¡ s¡“p rhi¡ kss rhQpfsp¡. Aphu kss 
‘p¥fprZL$ kdedp„ A“¡L$ kv$uAp¡ ky^u Ap fus¡ kpv$u ̂ psy“¡ A¡L$pN°sp“u s¡“u iqL$s“¡ L$pfZ¡ S> s¡ cìe ‘qfZpdp¡ A“¡ 
kyhZ®dp„ a¡fhu “pMhp“u L$mp“u cpf¡ ip¡^ Qpg¡gu, Ly$v$fs“p„ A“¡L$ flõep¡ kdÆ A“¡ ‘pdu  iL$ep¡.  s¡Z¡ 
AgbÑ L$p¡B kamsp rkhpe S> A¡ kde“p dp¡V$p dp¡V$p A¡L$hpf  L$l¡gy„ L¡$ S>ep„ ky^u âñ A’hp s¡“y„ flõe âL$pris 
rhop“uAp¡A¡ ‘Z s¡“¡ dpV¡$ ‘p¡sp“p Æh““p A“¡L$ “ ’pe Ðep„ ky^u l„y s¡“¡ kss dpfu A„sf×rô$ kdn fpMy„ 
v$peL$pAp¡ MQ} “p¿ep lsp !  lh¡ sp¡ Ap‘Z¡ A¡ eyN L$fsp„ Ry>„. ‘R>u S>¡d k|ep£v$e ’sp„ âL$pi“p„ qL$fZp¡ âL$pi ‘p’fsp„ 
rhop“dp„ OZp ApNm hÂep R>uA¡ A“¡ ÅZuA¡ R>uA¡ L¡$ Åe R>¡.. s¡d Ap‘d¡m¡ A¡ dyØp ‘f âL$pi Aphhp“p¡ iê$ 
Aphu dpÞesp“¡ L$p¡B h¥opr“L$  Ap^pf R>¡ “lu. ’pe R>¡ A“¡ R>¡hV¡$ b^u õ‘ô$sp ’B Åe R>¡. 

A¡L$ cpf¡ fkâv$ hps sp¡ A¡ R>¡ L¡$ Þe|V$““u cìe A¡L$hpf Þe|V$“¡ L$p¡B rdÓ“¡ cp¡S>“ dpV¡$ 
L$urs® cg¡ s¡“p NyfyÐhpL$j®Z s’p e„Ó ip” dpV¡$ S> ’B R>¡, Apd„ÓZ Apàey„. ‘Z ‘R>u ‘p¡s¡ sp¡ A¡ hps kph c|gu 
‘Z BrslpkL$pfp¡A¡ A¡hy„ “p¢Âey„ R>¡ L¡$ Mf¡Mf sp¡ ‘p¡sp“p Nep¡. ‘p¡sp“u ^|“dp„ A“¡ rdÓ Aphu“¡ lpS>f ’ep¡ Ðepf¡ 
kde“p¡ dp¡V$p¡cpN  s¡Z¡ Ap fus¡ ApëL¡$du“p âep¡Np¡ ‘Z s¡“y„ sp¡  Âep“ Ney„ S> “l]. ‘¡gp¡ sp¡ Aphu“¡ d|„Np¡ b¡W$p¡. 
‘pR>m MÃep£ R>¡ A¡ fps qv$hk Aphp fkpeZp¡“p âep¡Np¡ ‘R>u S>dhp“u sp¡ A¡L$ ’pmu Aphu. L$pfZ L¡$ Þe|V$“ rdÓ“¡ 
‘pR>m gpÁép¡ fl¡sp¡ A¡ ÅZusy„ R>¡. S>epf¡ s¡“u “p¢^p¡“p bp¡gpìep“u hps L$fsp S> c|gu Ne¡gp¡. ‘¡gp rdÓ¡ sp¡ s¡“¡ 
‘V$pfp Mp¡ghpdp„ Apìep Ðepf¡ s¡dp„“p„ dp¡V$pcpN“p gMpZp¡ rhn¡‘ L$ep® rkhpe S> Myfiu M¢Qu“¡ ip„rs’u S>du gu^y„ ! 
sp¡ Aphp„ fkpeZp¡“p âep¡Np¡ rhi¡ S> lsp! A¡hy„ ‘Z d“pe Ap ‘R>u ’p¡X$uhpf¡ Þe|V$“ Apìep¡ A“¡ Mpgu ’pmu Å¡B 
R>¡ L¡$ s¡“¡ cp¥rsL$ rhop““p„ OZpe¡ kpfp ‘qfZpdp¡ Ap fus¡ dp¡V$p Apòe®  kp’¡ bp¡ëep¡. Å¡ Ap ‘yfphp¡ dpfu Ap„M kpd¡ 
ApëL¡$du“p âep¡Np¡ L$fsp L$fsp S> A“¡ A¡ v$frdep“ dþep lpS>f “ lp¡s sp¡ lº„ S>ê$f A¡d S> dp“s L¡$ lº„ sp¡ lSy> S>çep¡ S> 
lsp S>¡dL¡$ ‘v$p’®“p dymcys L$Zp¡“p¡ rhQpf L$fsp-L$fsp S> “’u !
s¡Z¡ A¡hp¡ rkÂ^p„s Ap‘¡gp¡ L¡$ âL$pi ‘Z L$Zp¡“p¡ S> b“¡gp¡ 
R>¡. S>¡“¡ s¡Z¡ âL$pi L$Zp¡ (gpBV$ L$p¡‘y®õL$ey„ëk) L$üp.

Þe|V$““u A¡L$pN°sp ...       ‘„L$S> Å¡ju
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buÆ A¡L$ hps A¡hu R>¡ L¡$ Þe|V$“ N°pÞ’d  Npd¡  s¡dp„ L$p¡B i„L$p “’u. Þe|V$“ ‘Z Þe|V$“ Ðepf¡ S> b“u iL$ep¡ 
fkpeZp¡“u Mfuv$u L$fhp Ne¡gp¡ A“¡ ‘pR>p Aphsp S>epf¡ bpm‘Zdp„’u S> s¡“¡ ‘p¡sp“¡ S>¡ E„X$p¡ fk s’p 
‘p¡sp“p Op¡X$p“¡ Apfpd Ap‘hp Esfu Nep¡ A“¡ gNpd  Ap“„v$ lsp¡ s¡ âdpZ¡ L$fhp“u sL$  dmu.
‘L$X$u Qpghp  gpÁep¡. A¡ hMs¡ s¡ L„$BL$ rhQpfp¡“u ^|“dp„ Å¡ Ap‘Z¡ ‘Z Ap‘Zp bpmL$“¡  s¡“p Mf¡Mf  
li¡. spS>¡sfdp„  S> ‘p¡s¡ b“ph¡gu ip¡V®$ l¡ÞX$ ‘Ùrs rhi¡ L¡$ fk“p¡ Aæepk A“¡ âh©qÑ L$fhp v$Biy„ A“¡ Ap‘Zu 
’p¡X$p kde ‘l¡gp„ ‘p¡s¡ b“ph¡gu Qpf ‘¥X$p„“u NpX$u rhi¡ L¡$ rinZâ’pdp„ ‘Z Ap hps ‘pep“p dyØp sfuL¡$ kpd¡g 
‘R>u k|e®âL$pidp„ Opk L¡$hy„ A“¡ L¡$d gugy„R>d v$¡Mpe R>¡. L$fuiy„ sp¡ bpmL$ Æh“dp„ sp¡ ApNm h^i¡ A“¡ L$pfL$uv$} sp¡ 
s¡“p A“¡ s¡hp A“¡L$ rhQpfp¡dp„ X|$åep¡ li¡. Apd L$fsp OX$pi¡ S>, ‘Z s¡“y„ Æh“ ‘Z A¡L$ A“¡fp Ap“„v$ s’p 
dpBgp¡ Qpgu“¡ s¡ O¡f ‘lp¢Ãep¡, Ðepf¡ S> Mbf ‘X$u L¡$ Op¡X$p¡ Dd„N’u kcf b“i¡. A¡L$hpf ‘p¡sp“p fk“p rhje L¡$ 
sp¡ L$epf“p¡e kfL$u Ne¡gp¡ A“¡ ‘p¡s¡ sp¡ A¡d S> Qp¡LX„y$ ‘L$X$u Aæepkdp„ bpmL$ KXy$ Dsfi¡ A¡V$g¡ s¡dp„ s¡“¡ Ap“„v$ 
Qpëep¡ Apìep¡ lsp¡ ! Aphu A¡L$pN°sp L¡$V$gpL$“¡ li¡ s¡ âNV$i¡. Ap Ap“„v$ hmu rhi¡j fk âNV$phi¡ A“¡ Ap’u 
rhQpfhp S>¡hy„ R>¡. bpmL$ gp„bp¡ kde A¡L$ S> rhjedp„ [õ’fsp L$fu iL$i¡. 

Al] Mpk rhQpfhp A“¡ kdS>hp S>¡hy„ A¡ R>¡ L¡$ Aphu [õ’fsp ’pe sp¡ ‘R>u s¡dp„’u S> DÑd ‘fuZpd 
Aphu kss A“¡ Av¹$cys A¡L$pN°sp L¡$hu fus¡ S>Þd¡ R>¡. Aphsp Åe R>¡ A“¡ rhje A“¡ Aæepk“u Mfu ‘L$X$ 
Mf¡Mf sp¡ s¡“y„ dym s¡ Þe|V$““p¡ Ly$v$fs¡ kdS>hp“p¡ AS>b Aph¡ R>¡. 
NS>b“p¡ fk A¡ S> lsy„. sd“¡ L$p¡B bpbs¡ Å¡ KX$p¡ fk “ ApV$gy„ ’pe sp¡ S> kpQp Dßrs“p riMfp¡ rkÂ^ 
lp¡e sp¡ A¡ rkhpe s¡ rhjedp„ Aphu s¥g^pfphs¹ [õ’fsp ’B iL¡$. A¡ rkhpe sp¡ dpÓ L$qfef A“¡ ‘¥kp“¡ “pd¡ ‘fpZ¡  
A“¡ A¡L$pN°sp iL$e S> “’u. A“¡ Å¡ h^s¡ Ap¡R>p¡ A„i¡ ‘fpZ¡ cg¡ Ap‘Z¡ bpmL$“¡ bmS>bfu’u A¡ A’hp buÆ 
A¡L$pN°sp “ lp¡e sp¡ L$p¡B ‘Z L$pe®dp„ kpfp A“¡ ep¡Áe hõsy L$fphuA¡ A“¡ L¡$hm riõs“¡ Ap^pf¡ A¡ L„$BL$ âpá 
‘qfZpdp¡ Aphhp„ iL$e “’u. ‘Z L$f¡. 

Ap‘Zp„ bpmL$p¡ A“¡ L¡$mhZu â’p dpV¡$ ‘Z ‘Z R>¡hV¡$ sp¡ s¡“y„ Æh“ fklu“ A“¡ iyóL$ 
Ap hps AÐe„s dlÐh“u R>¡. ApS>“u Ap‘Zu rinZ b“u S>i¡ buÆ bpSy>A¡ Å¡ s¡ ‘p¡sp“p fk“u hõsy L$fi¡ sp¡ 
âZpgu A“¡ dlÐhpL$p„nu dpbp‘p¡A¡ Å¡ dp¡V$pdp„ dp¡V$p¡ cp¡N cg¡ b¡ ‘¥kp Ap¡R>p dm¡ sp¡‘Z s¡“y„ Æh“ Ap“„v$ A“¡ 
gu^p¡ lp¡e sp¡ s¡ bpmL$“p fk“p¡ A“¡ s¡“u ip„rs“p¡. ApS>¡ A„sf kd©qÙ’u cf‘yf b“u fl¡i¡. Å¡ sd¡ L$pmÆ’u Å¡ip¡ 
Ap‘Z¡ bpmL$“¡ bpmL$ sfuL¡$ Æhhp “’u v$¡sp. Ap‘Z¡ sp¡ Ap“p A“¡ Aphp OZp v$pMgp sdpfu Apk‘pk ‘Z 
bpmL$“p fk A“¡ Ap“„v$“¡ “lu. ‘Z s¡“u L$qfef“¡ S> sd“¡ Å¡hp dmi¡. Ap‘Z¡ iu ‘k„v$Nu L$fuiy„ ?
fps/qv$hk dlÐh Ap‘uA¡ R>uA¡. Apdp„ s¡“u L$pfL$uv$} sp¡ 

(b°ûp„X$ Np¡r›$“p kp¥S>Þe’u)b“sp„ b“i¡ ‘Z bpmL$“y„ bpm‘Z R>u“hpB Åe R>¡ 

Wild Life Quiz Answer  : (1) Nine-banded Armadillo (Dasypus Novemcinctus) (2) Valmik Thapar & Father 
Singh Rathore (3) Richard St. Barbe Baker (4)Palaearetic realm (5) Black Iron Wood (Olea laurifolia) (6) 
Chausingha (Tetracerus Quardricornis) (7) India. (8) Sociable Weaver (Philetairus Socius) (9) Reticulated 
Python (Python reticulatus) (10) Wold Wide Fund for nature * (11) Bright Green (12) 150 (13) Chrysalis (14) 
Grayish(15) Milk-weed (16) 9000 (17)11 (18)  2 (19) Giant Anteater (20) People For Ethical Treatment of 
Animals  (21) Black Buck (22) Albatorss (23) One Hornaed Rhinocrs (24) It extends from Tanzania to Kenya 
(25) Road Runner (26) Amphibia (27) Bats (28) Incisors (29) Whale Shark (30) Hercules Beetle (31) 
Sumatran  (32) They have feather and can fly (33)True (34) Ornithology (35) They lay eggs (36) True (37) 
Sexually  (38) Warm- blooded  (39) True (40) 4 chambers, double loop  (41) Chordata, Aves (42)  Global 
Warming (43) MEDCs. (44) Greenhouse Effect (45) Bangladesh (46) Carbon Dioxide. (47) Maldives and 
Seychelles (48) Fossil  Fuels  (49) Arctic (50) Rene-wable Energy (51) United Kingdom (52) Non-renewable 
energy (53) The Fens (54)Thermal Power Station (55) Wales (56) Emissions. (57) Wind Farm
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Wild Life Quiz
30. Which is the Largest insect ?

31. Which of the 5 tiger subspecies is the smallest ?

32 Birds are unique as a class of chordates or vertebrates 
because ?1. Name the only animal on earth, other than man, known 

to contract leprosy. 33. Scientists believe that birds evolved from reptiles and 
dinosaurs.2. Name the tiger specialists who provided the first ever 

photographic evidence of the role of the male tiger in 34. The Study of birds is 
post-natal care and peaceful interaction with its cubs, 35. Which of these is NOT a reason that birds are well  suited for 
thus refuting charges against it of infanticide. flight ?

3. Who wrote the autobiographical book, My Life : My Trees ? 36. Birds have an excellent sense of sight and hearing
4. In which biogeographical realm does most part of the True / False

Asian Continent fall ? 37. A bird reproduces by 
5. Which  tree yields the heaviest wood in the World ? 38. A bird is Warm blooded or Cold blooded 
6. Which is the only animal in the world to have four horns 39. Birds are found throughout world 
7. Name the only country in the world where both the Lion 40. Birds have ------------ heart  with  ---------- circulation.

(Panthera Leo) and the tiger (Panthera tigris) are found  
41. Birds belong  to phylum---------- and the class-------

in the wild ?
42. This is the name for the theory that the earth is gradually 

8. Which bird constructs the largest unit nest structure in 
getting hotter and  hotter.

the world ?
43. This  is the general term used to describe richer countries 

9. Which is the longest reptile in the world ?
like the USA and  Japan.

10. Which is the world's largest private international nature 
44. This describes how gases like  Carbon Dioxide let in heat 

conservation organisation  ?
from the sun through the atmosphere but trap outgoing 

11. What color are luna moths ? radiation  so making the earth warmer.
12. How  many different kinds of owls are there ? 45. This is a country of over 120 million people that is largely  
13. What is another name for the cacoon that a caterpillar made up of the flood plain and delta of the River Ganges. 

spins before it becomes a butterfly ? 46. This is the main Greenhouse Gas  by volume.
14. What colour  is a Blue Heron ? 47. Sea level may rise as the oceans warm and water expands, 
15. What do Monarch larvae eat ? This will threaten to drown low  laying islands such as....
16. There are nearly -------- Kinds of birds in the world ? 48. These forms of energy are made from the remains of dead  

plants and  small creaters.17. How many speeies of Garter Snakes are there 

49. These are frozen areas  of land and sea  in the far north 18. How many species of Garter  live in Missouri ?
places  like  iceland  and Greenland.19 Identify  the animal ?

50. These are  sources of power  like solar, wind, water,  wave  20. What is the full form of PETA ?
and tidal.

21. Only Living Species of genus antilope
51. This is the formal  name for the  country that consists of 

22. Which bird has the logngest wingspan ?
Wales, England, Scotaland and Northern Ireland together.

23. Kaziranga National Park is the sancturary  for which 
52. These are sources of energy that once used cannot be 

endangered animals 
replaced such as coal and oil.

24. Where is Serengeti ?
53. This is an area of lowland in eastern England that may be 

25. This bird is found is South America and became a very flooded by the sea if sea level rises.
popular cartoon character where it has a characteristic 54. This is an industrial site that makes electricity by burning  fossil 
sound which is "Beep Beep". Which bird am I talking fuels like coal.
about ?

55. This part of Britain has good potential for making wind energy
26. Salamaders belong to which class in the animal kingdom ? 56. This word means all gases given off by chimney such as smoke etc.
27. Which mammals belong to the order Chiroptera ? 57. This is a group of turbines in towers that generate electricity 
28. The tusk of an elephant is the modified version of which because of moving air.

type of teeth ?

29. Which is the Largest fish ?

 True/False

Snakes

(hÞeÆh âñ d„Q, h“ rhcpN“p kp¥S>Þe’u)

...       Qpd} ipl
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dp¡V$u Nfp¡mu
1820dp„ A[íd ip¡^“pf ÆX¡$Ap¡“ d¡ÞV$g hX¡$ 

BNyAp“pX$p¡““¡ â’d X$pe“p¡kp¡f sfuL¡$ Ap¡mMpep lsp. 
A[ídAp¡ iy„ R>¡ ? d¡ÞV¡$g¡ BNyAp“pX$p¡““p¡¡ A[íd ’e¡gp¡ A¡L$ ‘„Å¡ Å¡ep¡ A“¡ 
A[ídAp¡ kpdpÞe fus¡ ‘Õ’fdp„ lÅfp¡,  gpMp¡ hj®’u s¡“¡ ¿epg Apìep¡ L¡$ s¡ Ap^yr“L$ BNyAp“p (Nfp¡mu“p¡ A¡L$ 
kQhpB fl¡gp R>p¡X$ s’p âpZuAp¡“p Ahi¡jp¡ R>¡. s¡Ap¡ âL$pf)“¡ OZp¡ kdp“ lsp¡ dpÓ huk NZp¡ dp¡V$p¡! d¡“a¡g¡ 
kÆhp¡“p Ahi¡jp¡ ‘Z lp¡B iL¡$ R>¡. lpX$L$p„-R>u‘gp„, HX$p, rhQpey® L¡$ s¡“¡ BNyAp“p S>¡hp Qpf ‘N lsp. lh¡ Ap‘Z¡ 
buS> hN¡f¡  A’hp s¡Ap¡ dpÓ r“ip“uAp¡ lp¡B iL¡$ R>¡. S>¡d ÅZuA¡ R>uA¡ L¡$ dpÓ b¡ S> lsp. 
L¡$ ‘pR>m Ry>V¡$gp ‘Ngp„ A’hp DTfX$p. c|õs fip”uAp¡ A[íd“p¡ Aæepk ip dpV$¡ L$f¡ R>¡ ? 
A[ídAp¡ : A¡L$ hMs“u  kÆh hõsyAp¡  A[ídNs ’B MX$L$ L$ep„ A[ídAp¡ ^fph¡ R>¡ s¡“p ‘f’u s¡“u Jdf 
iL¡$ s¡hu  A“¡L$ Sy>v$u Sy>v$u fusp¡ R>¡. “L$L$u L$fhu s¡ kp¥’u kl¡gp¡ dpN® R>¡. ‘©Õhu“p Brslpk 
Qphu : v$frdep“ OZu âÅrsAp¡ dpÓ Qp¡L$L$k kde¡ S> fl¡su 
A¡çbf : âpQu“  h©n“p¡ kMs ’B Ne¡gp¡ fkdp„ L$fp¡rmep¡. lsu. Ap’u Å¡ A¡L$ MX$L$ A¡L$ Qp¡L$L$k spfuM A‘pe¡g 
2. L$p¡gkpdp„ a¡fhpB Ne¡gp ‘p„v$X$p  A[íd ̂ fph¡ R>¡,  sp¡ s¡ ‘Z s¡ kde¡ S> bÞep¡ li¡. spfuM 
3. kNX$ A[íd : kMs ’B Ne¡gp L$pvh$dp„ kQhpe¡g Ap‘hp dpV¡$ A[íd“p D‘ep¡Nu “d|“pAp¡“¡ BÞX¡$n ap¡kug 

‘N“u R>p‘ L$l¡hpe R>¡. Ap BÞX¡$n A[íddp„ V²$pBgp¡bpBX$, 
4.  A[íd ’e¡g ipL®$“p¡ v$p„s N°¡àV$p¡gpBV$k, b°¡L$uAp¡, ‘p¡X¹$k, ¾$u“p¡BX$¹k, A¡dp¡“pBV¹$k 
‘. V²$pBgp¡bpBV âpQu“ i¡gqai s’p b¡g¡ç“pBV$¹k, L$l¡hpsu i¡gqai“p Qp¡L$L$k âpQu“ 
6. ‘¡V²$uapBX$ (L$p¡gkpdp„ a¡fhpe¡g gpL$X$p„) âL$pfp¡“p¡ kdph¡i ’pe R>¡.
kp¥’u  Sy>“p„ A[ídAp¡ iy„ R>¡ ? A[ídAp¡ Ap‘Z“¡ iy„ L$l¡ R>¡ ?
b¡L$V¡$fuep“p dpB¾$p¡õL$p¡‘uL$  kNX$ rkhpe“p, kp¥’u Sy>“p A[íd“p Aæepk ‘f’u S> A[íd h¥opr“L$p¡ ‘©Õhu 
A[íd R>¡. õV²$p¡d¡V$p¡gpBV$k s¡ dlpL$pe r‘Tp S>¡hu ‘f  R>p¡X$ s’p âpZuAp¡“u DÐ‘rÑ L¡$hu fus¡ ’B s¡ iu¿ep 
kpv$X$uAp¡“p A[íd R>¡. S>¡ AbÅ¡ dpB¾$p¡õL$p¡‘uL$ kpe“p¡- R>¡. s¡dZ¡ Å¡e„y L¡$ dp¡V$pcpN“u âÅrsAp¡ s¡ kde“u 
b¡L$V$¡fuep“p kdyl hX¡$ b“u lsu. Apdp„“u L¡$V$gpL$“u ‘fu[õ’rs“¡ h^y kpfu fus¡ A‘“ph“pf AÞép¡ hX¡ 
spfuM 3 AbS> hj® ‘l¡gp“u R>¡. Apr^‘Ðe S>dphpe s¡ ‘l¡gp„ OZp Vy„$L$p kde dpV¡$ Æhu 
A[õ’ L¡$hu fus¡ b“¡ R>¡ ? lsu.

S>epf¡ A¡L$ âpZu d©Ðey ‘pd¡ R>¡ Ðepf¡ s¡“p¡ “fd cpN X$pe“p¡kp¡f“y„ A[õsÐh lsy„ s¡ Ap‘Z¡ L¡$hu fus¡ ÅZuA¡ 
TX$‘’u kX$u Åe R>¡ ‘f„sy Å¡ s¡“p  lpX$L$p„ A’hp R>u‘gp R>uA¡ ?
TX$‘’u L$pv$hdp„ v$V$pB Åe sp¡ R>¡hV¡$ s¡Ap¡ ‘Z ‘Õ’fdp„ L$pfZ L¡$ s¡Ap¡ ‘p¡sp“u ‘pR>m s¡d“p A[íd ’B 
a¡fhpB Åe R>¡. S>epf¡ A¡L$ i¡gqai d©Ðey ‘pd¡ A“¡ kdyÖ“p Ne¡gp Ahi¡jp¡“u OZu rhipm k„¿ep R>p¡X$u Nep R>¡. 
smue¡  X|$bu Åe , Ðepf¡ s¡“p¡ Sy>“p¡ i¡g L$pv$hdp„ v$V$pB Åe gp„bp kde ky^u s¡Ap¡ iy„ lsp s¡ L$p¡B ÅZsy„ “ lsy„. Qu“dp„ 
R>¡. gpMp¡ hj® ‘R>u L$pv$hdp„’u Tdsy„ ‘pZu i¡g“¡ Ap¡Npmu gp¡L$p¡  dp“sp lsp L¡$ s¡Ap¡ X²¡$N“ lsp. ‘R>u 1820dp„ 
“p„M¡ R>¡ ‘f„sy ‘pZudp„ fl¡gp M“uÅ¡ õ’m“¡ cfu v$¡ R>¡. S>¡ A„N°¡S> âL©$rsrhv$ rhrge“ bL$g¡ÞX¡$ s¡Ap¡ S>¡ lsp s¡“¡ dpV¡$ 
‘fa¡L$V$ gug„y b“ph¡ R>¡. s¡d“¡ Ap¡m¿ep. lh¡ A[ídAp¡dp„’u X$pe“p¡kp¡f“p k¢L$X$p¡ 
h¥opr“L$p¡ A¡L$ A[íd“u Jdf L¡$hu fus¡ L$l¡ R>¡ ? “d|“pAp¡ Ap¡mMhpdp„ Apìep R>¡ A“¡ spS>¡sfdp„ A„v$f 

s¡ S>¡dp„’u dþep R>¡ s¡ MX$L$dp„’u MX$L$p¡ A¡L$buÅ“p bpmL kp’¡“p X$pe“p¡kp¡f“p HX$pAp¡“y„ T|dMy„ dmu Apìey„ 
L¡$V$gp k„b„r^s R>¡ s¡ s¡Ap¡ ÅZ¡ R>¡ L$pfZ L¡$ A¡L$buÅ“u lsy„.
V$p¡Q ‘f MX$L$“p õsfp¡ b“¡ R>¡ Ap’u kp¥’u “uQ¡“y„ ‘X$ kp¥’u ‘©Õhu ‘f AÐepf kŷ udp„ Æh“pf kp¥’u dp¡Vy„$ âpZu L$ey„ ?
Sy>“y„ lp¡e R>¡. A[íd“u f¡qX$ep¡ A¡[¼V$rhV$u dp‘hp’u h^y OZp X$pe“p¡kp¡f rhipm lsp ‘f„sy h“õ‘rs Mp“pf 
Qp¡LL$k spfuM dm¡ R>¡. kp¡V$p¡‘p¡X$k kp¥’u dp¡V$p  lsp. S>¡“u h©ndp„ R>p“bu“ L$fhp 

A[ídAp¡... ...
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dpV¡$ gp„bu Nfv$“ lsu. b°¡L$ukp¡fk kp¥’u dp¡V$p lp¡B iL¡$ R>¡. : kpQy L¡$ Mp¡V„$y ?
S>¡ Ap¡R>pdp„ Ap¡R>p 14 duV$f  (46 aŸV$) KQp A“¡ f‘ duV$f  ‘. E“hpmp„ d¡dp¡’ (rhipm lp’u S>¡hp hpmhpmp 
(80 aŸV$) gp„bp lsp A¡L$ lp’u L$fsp„ 4 NZp KQp “¡ R> âpZu) Apdp kQhpe¡gp dmu Apìep (A¡) Mp„X$ 
NZp gp„bp. (bu) bfa (ku) f¡su.
L$p¡eX$p : 6. Apdp“„u L$ey i„Mhpmy âpZu õL$huX$ kp’¡ k„b„r^s  
1. AÐepf ky^udp„ Æìep lp¡e s¡hp kp¥’u dp¡V$p riL$pfu lsy„ ? (A¡) A¡dp¡“pBV$ (bu) L$p¡L$g (ku) b°¡L$uAp¡ 

X$pe“p¡kp¡f L$ep„ lsp ? ‘p¡X$ ?
2. A¡L$ kde¡ A¡fp¡àg¡“  S>¡V$gp dp¡V$p  EX$sp X$pe“p¡kp¡f  S>hpbp¡ : 

lsp : kpQy L¡$ Mp¡Vy„$ ? (1)  V$pei“p¡kp¡fk f¡$n (2) kpQy (3) Mp¡Vy„$
3. v$qfepdp„ lsp s¡“p OZp kde ‘l¡gp„ S>du“ ‘f (4)  kpQy„  (‘) bu  (6) ku.

âpZuAp¡ lsp : kpQy„ L¡$ Mp¡V„$y
(‘©Õhu ‘y[õsL$p, GUJCOST“p kp¥S>Þe’u)4. L$p¡gkp¡ A¡ õhpç‘ R>p¡X$“p A[ídNs ’e¡g Ahi¡j R>¡ 

‘pQ“ s„Ó
‘pQ“s„Ó sd¡ Apfp¡Np¡ R>p¡ s¡ Mp¡fpL$“¡ L„$BL$ A¡hu hõsydp„ sp¡X$¡ R>¡ S>¡“p¡ D‘ep¡N ifuf L$fu iL¡$.  ifuf 

Mp¡fpL$dp„’u D‘ep¡Ndp„ “ gB iL¡$ A¡hp ‘v$p’p£“¡ ‘Z s¡ Ry>V$p ‘pX¡$ R>¡ A“¡ s¡“¡ blpf L$pY$u v$¡ R>¡. Dv$f A“¡ “p“p 
Ap„sfX$pdp„ Mp¡fpL$ kfm ‘v$p’p£dp„ AgN ’pe R>¡. AÞe Ahehp¡ S>¡d L¡$ õhpvy$t‘X$ A“¡ eL©$s ‘Z Ap âq¾$epdp„ 
dv$v$ L$f¡ R>¡.

1

2

3

5

6

‘v$p’p£ L¡$ S>¡ dp¡V$p Ap„sfX$pdp„ ‘lp¢Q¡ R>¡ s¡ 
Al] 12-24 L$gpL$ fl¡ R>¡. i¡jdp„’u 
‘pZu L$pY$u g¡hpdp„ Aph¡ R>¡, S>¡ A^® L$W$Z 
dm b“¡ R>¡.

4

‘pQ“ âq¾$ep “p“p Ap„sfX$pdp„ 
5-6 L$gpL$dp„ iê$ ’pe R>¡. i¡j, 
lh¡ Öìe [õ’rsdp„  lp¡e R>¡, S>¡ 
dp¡V$p Ap„sfX$pdp„ Åe R>¡.

dp¡Yy„$ (20 k¢L$X$)

bp¡g AÞ““mu Üpfp TX$‘’u ‘kpf ’pe 
R>¡. 10 k¢L$X$“u A„v$f, s¡ Dv$fdp„ ‘lp¢Qu 
Ney„ lp¡e R>¡.

AÞ““mu (10 k¢L$X$)

dp¡V„$y Ap„sfXy„$ (12 L$gpL$$)

Dv$f (3 L$gpL$$)
Mp¡fpL$ Dv$fdp„ 3-6 L$gpL$ fl¡ R>¡. 
Dv$fdp„, s¡ gp¡V S>¡hy„ b“u Åe R>¡.

“p“„y Ap„sfXy„$ (5 L$gpL$$)

cp¡S>“ gu^p„ ‘R>u 20-36 
L$gpL$dp„ dmÜpf dpfas¡ 
ifufdp„’u L$Qfp¡ blpf 
L$pY$hpdp„ Aph¡ R>¡.

dmpie$ (20 L$gpL$$)

Mp¡fpL$“u iê$Aps dp¡Y$p’u ’pe R>¡.s¡ Æc 
A“¡ gpm (’|„L$)“u dv$v$’u v$p„s Üpfp 
sp¡X$hpdp„ A“¡ Qphhpdp„ Aph¡ R>¡. gpm 
Mp¡fpL$“¡ kl¡S> cu“p¡ b“ph¡ R>¡ A“¡ s¡“¡ 
Nmhp dpV¡$ s¥epf bp¡g b“phhpdp„ dv$v$ 
L$f¡ R>¡.

(dp“h ifuf ‘y[õsL$p, GUJCOST“p kp¥S>Þe’u)
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’pL$u Åe R>¡ Ðepf¡ s¡ õhs: â’d õ’p“¡’u “uL$mu A„sdp„ 
Np¡W$hpB Åe R>¡ A“¡ buÅ ¾$d¡ fl¡gy„ ‘nu kdyl“¡ “¡s©Ðh ‘yê$ 
‘pX¡$ R>¡. Apd hpfpafsu V$p¡mp“y„ v$f¡L$ ‘nu spgbÂ^ fus¡ kyÿd 
kdpep¡S>“ L$fu âhpk“¡ ApNm ^‘ph¡ R>¡. S>epf¡ L$p¡BL$ 

(ONLY BIRDS DO THIS, AND THEY L$pfZkf A¡L$pv$ ‘nu hu ap¡d®¡i“dp„’u blpf ’B Åe Ðepf¡ s¡ 
CAN'T EXPLAIN TO US) hpsphfZ“„y h^y M¢QpZ (Atmospheric Drag) A“¡ 
‘nuAp¡“p„ DÍ$e“ (Flight) rhje ‘f OÏ„ b^„y lhp“p¡ Ahfp¡^ A“ych¡ R>¡ A“¡ sfs S> lfp¡mdp„ Np¡W$hpB 

k„ip¡^“ ’B  QyL$ey R>¡ A“¡ ApS>¡ ‘Z Qpgy S R>¡. s¡dp„ ‘Z Åe R>¡. Apd "hu' ap¡d£i“ s¡d“¡ Ar’®$L$ Ly$imsp’u e’p-
Mpk L$fu“¡ âhpku ‘nuAp¡“p¡ A¡L$ Mpk âL$pf“p¡ ìehlpf k„ch Ap¡R>pdp„ Ap¡R>u DÅ®’u DX$hpdp„ klpeê$‘ ’pe R>¡.
‘nu rhop“uAp¡ dpV¡$ kv$pe flõe kdp“ füp¡ R>¡, s¡ A¡V$g¡ L¡ k„ip¡^L$p¡A¡ ApBbuA¡k ‘nuAp¡“p kdyl ‘f 
s¡d“p„ gp„bp âhpk v$fçep“ A¡L rhi¡j ApL©$rs b“phu“¡ L$f¡gp Aæepk ‘f’u A¡hy„ spfZ L$pY$éy L¡$ Ap ‘Â^rs Üpfp 
DX$hp“p¡ s¡d“p¡ dlphfp¡ A¡V$g¡ L¡$ V¡$h (Practice) R>¡. kd|ldp„ flu DÍ$e“ L$fhp’u s¡Ap¡  v$f¡L$ ‘nu Å¡ AgN AgN 
ApL$pidp„ Å¡hp dmsp„ Ar^L$p„i âhpku ‘nuAp¡ A„N°¡Æ fus¡ âhpk L$f¡ s¡“p„ k„v$c®dp„ gNcN 71 V$L$p h^y A„sf 
Anf "hu' (V) ApL©$rs b“phu“¡ DX$hp“u Apv$s ̂ fph¡ R>¡. S>¡ (Range) âpá L$f¡ R>¡ S>¡ kde A“¡ DÅ®“u dp¡V$u bQs L$f¡ R>¡. 
Ap‘Z¡ ìe|l b“phu“¡ DX$sp k¥“uL$u rhdp“p¡dp„ Å¡BA¡ R>uA¡.  Aæépk v$fçep“ A¡hy„ ‘Z ârs‘pqv$s L$fhpdp„ Apìey R>¡ L¡$ 
k¥r“L$u rhdp“p¡ l„d¡ip  "hu'  ap¡d®®¡i“dp„ DX$sp Å¡hp dm¡ R>¡. âhpk v$fçep“ rhrh^ rhnp¡cp¡ (Agitation) A“¡ 
sp¡ Ap  âhpku ‘nuAp¡ ‘Z  "hu' ApL©$rs b“phu“¡ DÍ$e“ A¡L$buÅ“u [õ’rs (Position)“¡ gB“¡ Ap âhpku ‘nuAp¡  
L$fsp„ lp¡e R>¡ s¡“u ‘pR>m s¡d“u DÑd byqÙdsp A“¡ DÍ$e“ S>¡ Av¹$cys Apep¡S>“ L$f¡ R>¡, S>¡ h¥opr“L$p¡“u ×rô$A¡ s¡d“u 
L$p¥iëe âdyM ‘qfbm dp“hpdp„ Aph¡ R>¡. ^pfZp L$fsp A“¡L$ NZu S>V$ug (Complicated) lp¡e R>¡.

lpgdp„ S> ’e¡gp„ A¡L$ rhõs©s AÂee“dp„ ÅZhp Ap‘Z¡ eyÙ rhdp“p¡“u õL$hpX²$“ rhj¡ ÅZuA¡ 
dþey„ R>¡ L¡$ ìe|l b“phu“¡ ApL$pidp„ DX$sp Aphp âhpku R>uA¡ S>¡ S>epf¡ ‘Z Ap fus¡ hu ap¡d£i“dp„ DÍ$e“ L$f¡ R>¡ Ðepf¡ 
‘nuAp¡ A¡hy„ Av$cys DÍ$e“ L$p¥iëe (Aviation Skill) dy¿es: H^““u dlÑd bQs  ’pe R>¡. A“¡ kdyldp„ lp¡hp’u 
v$pMh¡ R>¡ S>¡“u ApNm dp“hu rhdp“ QpgL$p¡“y„ L$p¥iëe dp“rkL$ gpc ‘Z dm¡ R>¡. lh¡ ‘nuAp¡“p Ap k„ip¡^“’u 
A¡L$v$d hpdÏ„ ‘yfhpf ’sy„ gpN¡ R>¡. Ap rhj¡ A“¡L$ A“ydp“p¡ kprbs ’pe R>¡ L¡$ Apd L¡$d L$fsp lp¡e R>¡.
gNpX$hpdp„ Aph¡ R>¡, ‘f„sy AÐepf ky^u s¡“p„ L$p¡B W$p¡k ‘yfphp "hu' ap¡d®¡i“dp„ kdyldp„ DÍ$e“ L$fsp âhpku 
lsp “lu. ‘nuAp¡ ‘pk¡’u Ap‘Z¡ L¡$V$gp„L$ hpõsrhL$ sÐhp¡ (FACTS) 

lh¡ k„ip¡^“ Üpfp s¡“p„ ‘yfphp dm¡ R>¡ L¡$ s¡Ap¡ ìe|l A„N¡ bp¡^‘pW$ gB iL$uA¡ R>uA¡.
b“phu“¡ Ap fus¡ DÐL©$ô$ DÍ$e“ L$p¥iëe ^fph¡ R>¡. rhop“ (1) kdyldp„  krlepfp âepk’u Ap‘Z¡ Ap¡R>u DÅ® Üpfp  
‘rÓL$p "“¡Qf' (ÅÞeyApfu-2014) A“¡ fp¡eg h¡V$f“f$u gp„bp¡ âhpk Apkp“u’u L$fu iL$uA¡ R>uA¡. v$f¡L$“¡  
L$p¡g¡S>, eyr“hrk®V$u Ap¡a g„X$“, ey.L¡$.“p ip¡^L$sp®Ap¡“u A¡L$ “¡s©Ðh k„cpmhp“p¡  dp¡L$p¡ dm¡ R>¡.
V$ud¡ ApBbuk (IBISES) âÅrs“p ‘lp¡mu ‘p„Mp¡ ^fphsp (2) L$p¡B‘Z L$pe® L$fhp’u kde A“¡ DÅ®“u dlÑd bQs 
‘nuAp¡ ‘f L$fpe¡gp AÂee“’u A¡hy„ ÅZhp dþey„ R>¡. ’pe R>¡. s¡“y„ ̂ pe®y ‘qfZpd d¡mhu iL$pe R>¡.
‘lp¡mu ‘p„Mp¡ ^fphsp Ap âL$pf“p dp¡V$pcpN“p ‘nuAp¡ (3) Ap‘Zpdp„ k„L$V$ kde¡ buÅ“u dv$v$ õhuL$pfhp“p¡  
gp„bp¡ âhpk L$fsu hMs¡ ‘p¡sp“u ‘p„Mp¡“p AZuv$pf R>¡X$p A“¡ k„L$V$ kde¡ s¡d“¡ dv$v$ L$fhp“p¡ kv¹$cph 
(Wing Tips)“u [õ’rs Myb S> kph^p“u‘yh®L$ A¡hu fus¡ (Affaction) r“dp®Z ’pe R>¡.
“½$u L$f¡ R>¡ L¡$ s¡“p„ Üpfp ‘pR>m Aphsp v$f¡L$ ‘nu“¡ ep¡Áe (4) kdyldp„ fl¡hp’u A¡L$sp A“¡ iqL$s h^¡ R>¡. kp’¡ kp’¡ 
DÐ’p“ (uplift) âpá ’pe. s¡Ap¡ A¡L$ buÅ kp’¡ ep¡Áe v$f¡L$“y„ d“p¡bm  dS>bys ’pe R>¡.
spgd¡g d¡mhu A¡hu fus¡ ‘p„Mp¡ aaX$ph¡ R>¡ L¡$ s¡“p’u ApNm (5) Sy>’dp„ fl¡hp’u â¡fL$bm h^¡ R>¡. L$pe®ndsp h^¡ R>¡. 
DX$u fl¡gp ‘nu“p D‘f sfa DX$sp„ DÐ’p“ bm (uplift A“¡ s¡’u DÐ‘pv$L$sp ‘Z h^¡ R>¡.

(k„v$c® :dream 2047, April-2014  (rhop“ kpdreL$)force)“p¡  ep¡Áe D‘ep¡N L$fu kdõs DÍ$e“  v$fçep“ ’su 
DÅ®“u bQs L$f¡ R>¡. S>epf¡  lfp¡mdp„ â’d ‘nu (Leading) 

...      Æs¡ÞÖ MX£$

‘nuAp¡“y„  "hu' ApL©$rsdp„ DÍ$e“
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kp„õL©$rsL$ h“p¡
Ap‘Zp k|e®d„X$mdp„ MNp¡mip” dyS>b by^, 

iy¾$, ‘©Õhu, d„Nm, Nyê$, ir“, eyf¡“k (âÅ‘rs), 
“¡àÃey“ (hê$Z)  A“¡ àgyV$p¡ (ed) A¡d Ly$g “h N°lp¡ R>¡.  

cpfsue k„õL©$rs“p ‘¥fprZL$ N°„’p¡ S>¡hp L¡$ h¡v$p¡ k|e® A¡L$ spfp¡ R>¡ A“¡ Q„Ö Ap‘Zu ‘©Õhu afs¡ c°dZ L$fsp¡ 
‘yfpZp¡, D‘r“jv$p¡ hN¡f¡dp„ dp“h kdpS> A“¡ h©np¡ D‘N°l R>¡.
hÃQ¡“p k„„b„^p¡“p¡ r“v$£i Å¡hp dm¡ R>¡. ‘p¥fprZL$ L$pmdp„ 

S>ep¡rsjip” dyS>b  k|e®, Q„Ö, d„Nm, by^, Ap‘Zp ‘|h®Å¡“p¡ hkhpV$ A“¡ klhpk h©np¡ s’p  
Nyê$, iy¾$, ir“, fplº A“¡ L¡$sy A¡d “hN°lp¡ NZhpdp„ h¡gpAp¡“p kpr“Âedp„ fl¡sp¡ lsp¡. ‘|h®Å¡A¡ âpQu“ 
Apìep R>¡. fplº, L¡$sy Mf¡Mf L$pë‘r“L$ tbvy$Ap¡ R>¡. S>¡“¡ R>pep kde’u Ap rhjep¡“p¡ Nl“ Aæepk L$fu Ap A„N¡“u 
N°lp¡  sfuL¡$ ‘Z Ap¡mMhpdp„ Aph¡ R>¡.dprlsu k„N°rls L$fg R>¡. ‘|h®Å¡“¡, kyM, ip„rs, kd©[Â^  

cpfsue ‘f„‘fpdp„ A¡hu dpÞesp R>¡ L¡$, N°lp¡“p A“¡ Apfp¡Áe dpV¡$ h©np¡“u ANÐesp kdÅe¡g lsu.  sA¡ p ¡
Sy>v$p Sy>v$p “nÓp¡dp„ c°dZ“p¡ dp“hÆh“ ‘f âcph ‘X¡$  hn© p“¡ u ‘Å|  L$fsp lsp. lpgdp „ ‘Z Ap‘Zp dpV¡ $p cpN“p 
R>¡. Ap âcph A“yLy$m A“¡ ârsLy$m lp¡B iL¡$ R>¡ N°lp¡“p  ^prdL® $ slh¡ pfp¡dp„ âÐen L¡$ ‘fp¡n fus¡ h©np¡“u ‘|Å ’pe R>¡.
ârsL|$m âcph“p r“hpfZ“p A“¡L$ D‘pep¡ ip”p¡dp„ h©np¡“u dp“h kdpS> ‘f ku^u Akf R>¡. s¡hp¡ 
v$ip®h¡g R>¡. S>¡dp„ h©n D‘pk“p ‘Z A¡L$ dlÐh“p¡ D‰¡M âpQu“  N°„’p¡ s¡dS> Mpk L$fu“¡ rQqL$Ðkpip”p¡dp„ 
D‘pe R>¡.R>¡. ApS>“p¡ dp“h S>ep¡rsjip”, hpõsyip”, Apeyh£v$ 

hN¡f¡ rhjep¡dp„ h^y rhðpk fpMsp¡ ’ep¡ R>¡. ApS>“p 
h¥opr“L$ eyNdp„ Apeyh£qv$L$, A¡gp¡‘¡’uL, lp¡duep¡‘¡’uL 
s¡dS> bpep¡L¡$duL$g v$hpAp¡ b“phhpdp„ h©np¡, h¡gp, 
h“õ‘rs“p d|m, R>pg, ‘p“, aºg, am D‘ep¡Nu  ’pe R>¡. 
s¡ kh®rhqv$s lL$uL$s R>¡. L¡$V$gpL$ h©np¡“y„ hph¡sf L$fhp“u 
Ar“ô$ sÐhp¡ v|$f ’pe R>¡. A“¡ ìeqL$s“p Æh“ D‘f s¡“u “nÓ h“ : b°ûp„X$dp„ hpey’u  b“¡gp õhe„ âL$pris, 
lL$pfpÐdL$ Akf ’su  lp¡hp“u ‘Z dpÞesp R>¡. A“„s A„sf¡ Aph¡gp, [õ’f A“¡ tbvy$ S>¡hp v$¡Mpsp  ‘]X$p¡“¡ 

Ap‘Z¡ spfpAp¡ sfuL¡$ Ap¡mMuA¡ R>uA¡. AdyL$ spfpAp¡“p h©np¡“u Aphu Akfp¡ rhi¡ Ap^yr“L$ rhop“ 
Sy>’“¡ spfpd„X$mp¡ sfuL¡$ “pdL$fZ L$fhpdp„ Aph¡g R>¡. L$v$pQ k„ds “ ‘Z ’pe. ‘f„sy Ap‘Zu ‘f„‘fp’u Qpgu 
N°ldpN® L¡$ k|e®dpN® ‘f [õ’f Aphp A¡L$ L¡$ s¡’u h^y Aphsu dpÞespAp¡ s¡dS> Ap‘Zp âpQu“ N°„’p¡dp„ v$ip®ìep 
spfpAp¡“p Qp¡L$L$k A„sf¡ Aph¡gp S|>’p¡“¡ f7 cpNdp„ âdpZ¡ v$f¡L$ N°l, “nÓ, fpri kp’¡ s¡“y„ ApfpÂe h©n 
rhcpÆs  L$fu“¡ "“nÓp¡' sfuL¡$ “pd Ap‘u Ap¡mMhpdp„ hZ®h¡gy„ R>¡. N°l, “nÓ, fpqi, cpfs“u âpQu“ k„õL©$rs 

0Aph ¡ R>.¡  36 “p hÑ©  (hsm®y )“p f7 “nÓ“p cpN ‘X$sp „A“¡ Apõ’p“ ¡ L$¡ÞÖ tbv$ydp „ fpMu L$fg¡  hn©  hphs¡ f A“ ¡ hn©  
0

kf„ nZ’u dp“h kdpS> D‘f s“¡ u lL$pfpÐdL$ Akf ’pe R>.¡ v$fL¡ $ gNcN 13  f0' “p As„ f ¡ [õ’s R>.¡  AhL$pidp „ Nl° p ¡
A“ ¡ ke|  ®  S> ¡ AL¡ $ QpL¡ $L$k dpN ® ‘f cd° Z L$fsp „ Åh¡ pe R>.¡  s“¡  ¡cpfsue rhrh^ k„õL©$rs“¡ Âep“dp„ fpMhu 
A“¾y $d ¡Nl° dpN ®A“ ¡ ¾$pr„ shs©  sfuL$¡ Apm¡ Mhpdp „Aph ¡ R>.¡  L$fhpdp„ Aph¡g h©n hphs¡f“¡ kpdpÞe fus¡ ""kp„õL©$rs 

h“p¡'' sfuL¡$ Ap¡mMhpdp„ Aph¡ R>¡. âpQu“ s¡dS> Ahp®Qu“ L$pm’u h©np¡“u 
D‘pk“p“y„ dlÐh füy„ R>¡. S>¡“¡ Ap‘Z¡ rhrh^ õhê$‘¡ A“¡ Aphp L¡$V$gpL$ kp„õL©$rsL$ h“p¡ “uQ¡ dyS>b hZ®hpdp„ 
rhrh^ ‘Â^rsAp¡ hX¡$ A“ykfsp füp R>uA¡. s¡dp„ h©n Aph¡g R>¡. 
D‘pk“p ‘Â^rs“p¡ kdph¡i ’B Åe R>¡. Ap‘Zu fpri, “hN°l h“ : AhL$pidp„ MX$L$pm L¡$ hpeyde 
“nÓ A“¡ v$f¡L$ N°lp¡“y„ A¡L$ ApfpÂe h©n ‘Z “L$L$u ‘]X$p¡ L¡$ S>¡ k|e®âL$pi“p [õ’f âL$pi¡ QdL¡$ R>¡ A“¡ spfpAp¡ 
L$fhpdp„ Aph¡g R>¡. s¡ dyS>b Ap‘Z¡ A“yL|$m h©np¡  hphhp L$fsp„ OZp„ “ÆL$“p A„sf¡ R>¡. s¡hp Qp¡L$L$k c°dZ L$npdp„ 
Å¡BA¡ s¡dS> s¡“u fnp L$fhu Å¡BA¡.Nrs L$fsp„ ‘]X$p¡“¡ Ap‘Z¡ N°l  sfuL¡$ Ap¡mMuA¡ R>uA¡.

...      l¡d„s ky’pf
dv$v$“ui h“ k„fnL$ 

N°l     ApfpÂe  N°l    ApfpÂe N°l ApfpÂe

k|e®    Ap„L$X$p¡  by^ A^¡X$p¡ ir“ MuS>X$p¡

Q„Ö    MpMfp¡  Nyê ‘u‘mp¡  fplº ^fp¡

d„Nm     M¡f  iy¾ Dd¡fp¡ L¡$sy  v$c®

h©n h©n h©n
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A“y„. “nÓ ApfpÂeh©n rhõspf gNcN 300 S>¡V$gp¡ ’pe R>¡.

1 A[íh“u T¡f L$p¡Qgy„ fpridp„ fl¡g “nÓp¡ L¡$ sppAp¡“p L$pë‘r“L$ tbvy$Ap¡ Üpfp 
S>¡ ApL$pfp¡ fQpe R>¡. s¡“p Ap^pf¡ fpriAp¡“p “pd 2 cfZu Ap„bmp
Ap‘hpdp„ Apìep R>¡. S>¡ dp¡V$pcpN¡ âpZuAp¡“p ApL$pf 

3 L©$rsL$p Ddfp¡
âdpZ¡ R>¡. ip”p¡dp„ v$f¡ fpri“p ApfpÂe h©np¡ ‘Z  

4 fp¡rlZu Å„by k|Qh¡g R>¡. S>¡ s¡ ìeqL$s“u S>Þd fpri âdpZ¡ h©n“u 
‘ d©Niuj® M¡f hphZu,  k„h^®“ A“¡ fnZ  iyc NZpe R>¡.

6 ApÖp                    L©$óZpSy>®“(ANf) iuiy ‘„QhV$u
‘p„Q ‘rhÓ, R>p„ephpmp, OV$pv$pf h©np¡“p kd|l“¡ 7 ‘y“h®ky hp„k

"‘„QhV$u' L$l¡hpdp„ Aph¡ R>¡. Ap‘Zp ‘p¥fprZL$ N°„’p¡dp„ 8 ‘yóe ‘u‘mp¡
""‘„Q'' iåv$“y„ OÏ„ dlÐh R>¡. ‘„Qc|s (‘p„Q sÐhp¡) 

9 Apïg¡jp “pNL¡$if,   “pNQ„‘„p¡
‘©Õhu, S>g, s¡S>  (Ar‚) hpey A“¡ ApL$pi’u Ap 

10 dOp hX$ k©rô$“y„ r“dp®Z ’pe R>¡. dp“h ifuf ‘p„Q op“¡[ÞÖep¡ 
11 ‘|. apëNy“u MpMfp¡ ÐhQp (QpdX$u), Qny (Ap„M), “prkL$p (“pL$), rS>‹p 

(Æc)  A“¡ L$Z® (L$p“) A¡d NZpe R>¡. s¡hu S> fus¡ 12 D. apëNy“u ‘u‘mu
‘„QhV$udp„ ‘u‘mp¡, hX$, bugu, Aip¡L$ A“¡ Ap„bmp 13 lõs                      Sy>B, ‘umu Sy>B , AfuW$p
‘ep®hfZue ‘yZ®sp“p ârsL$p¡ R>¡.

14 rQÓp bugu
‘„QhV$u“p ‘ep®hfZue ‘|Z®sp“p ârsL$ kdp“ hX$“y„ 

15 õhprs ASy>®“ kpv$X$ h©n iusm R>p„ep¡ Ap‘¡ R>¡. ‘u‘mp¡ AÞe h©np¡ L$fsp„ h^y 
16 rhipMp “pNL¡$if, rhL$mp¡ âpZhpey DÐ‘Þ“ L$fu âv|$jZ r“hpfZ L$f¡ R>¡. bug 

hpsphfZ“¡ kyN„^us fpM¡ R>¡. Ap„bmp khp£Ñd Ap¥jr^ 17 A“yfp^p bp¡fkgu, “pNL¡$kf
Ap‘sy„ h©n NZpe R>¡. S>epf¡ Aip¡L$ h©n“¡ ip¡L$ v|$f L$f“pf 18 S>e¡›$p kudmp¡
NZhpdp„ Aph¡ R>¡. Ap ‘p„Q¡e ‘rhÓ h©np¡“u hpV$uL$p“y„ 

19 d|m Nfdpmp¡,  kpg
rhr^hs r“dp®Z dp“hÅrs dpV¡$ L$ëepZL$pfu R>¡ s¡hp¡ 

20 ‘yhp®jpY$p ‘pZu“u “¡sf D‰¡M ip”p¡dp„ ’e¡g R>¡.
21 DÑfpjpY$p aZk, S>du““y„ “¡sf ‘„QhV$u“u õ’p‘“p kpdpÞé fus¡ hsy®m ApL$pfdp„ 
22 îhZ ApL$X$p¡ (ka¡v$ ApL$X$p¡) L$fhpdp„ Aph¡ R>¡. hsy®m“p L¡$ÞÖ’u ‘ duV$f“u rÓS>ep“p 

hsy®mdp„ ‘fu^ D‘f Qpf qv$ipdp„ 4 (Qpf) bugu“p h©n 23 Oq“›$ MuS>X$p¡
hphhpdp„ Aph¡ R>¡. L¡$ÞÖ’u 10 duV$f rÓS>ep“p hsy®m“p 24 is spfpL$p L$v$çb
‘qf^ D‘f Bip“, ArÁ“, “¥F>Ðe A“¡ hpeìe M|Z¡ 

25 ‘|h®  cpÖ‘v$ Ap„bp¡ hX$“p 4 (Qpf) h©np¡ hphhpdp„ Aph¡ R>¡. L¡$ÞÖ’u f0 duV$f 
26 D. cpÖ‘v$ gudX$p¡, AfuW$p rÓÄep“p hsy®m“p ‘fu^ D‘f ‘ duV$f“p A„sf¡ f‘ 

(‘ÃQuk) Aip¡L$“p h©np¡ hphhpdp„ Aph¡ R>¡ L¡$ÞÖ’u f‘ 27 f¡hsu dlºX$p¡ 
duV$f rÓS>ep“p hsy®m“p ‘fuO D‘f v$rnZ qv$ip’u ‘ fprih“
duV$f“p A„sf¡ b„“¡ sfa (b¡) Ap„bmp“p h©np¡ hhpdp„ ‘p¥fprZL$ ip”p¡dp„  kdN° “cp¡d„X$m“¡ 12 fpriAp¡dp„  
Aph¡ R>¡. S>epf¡ L¡$ÞÖ’u 30 duV$f“u rÓS>ep“p ‘qfO D‘f rhcpÆs L$fhpdp„ Aph¡g R>¡. v$f¡ fpri“p 21/2 “nÓ 
Qpf¡e qv$ipdp„ A¡L$ A¡L$ A¡d  4 (Qpf) A¡V$g¡ L¡$, Ly$g 9 QfZ“p¡ kdph¡i ’pe R>¡. N°ldpN®  L¡$ 

‘u‘mp“p h©np¡ hphhpdp„ Aph¡ R>¡. Apd, D‘f ¾$p„rsh©s“p 3600 “p 12  cpN L$fsp„ v$f¡L$ fpri“p¡ 



hj® : 14 A¡râg-S|>“ 2015 A„L$-2km„N A„L$ : 54 13 rhop“hpZurhop“hpZu

dyS>b hphZu L$fhp’u Ly$g 39 h©np¡“u ‘„QhV$u“u fQ“p 4. îu Arc“„v$“  õhpdu Qpfp¡gu
’B iL¡$ R>¡. 5. îu kydsu“p’ õhpdu OJgp

6. îu ‘Úâc õhpdu hX$
kárj® h“ :

7. îu ky‘pð®“p’ õhpdu kufk
‘p¥fprZL$ L$’pAp¡ dyS>b cpfs“p dy¿e kps 8. îu Q„Öâc õhpdu kygsp“ Q„‘p¡

F>rjAp¡“p “pdp¡ kárj®“p spfp kp’¡ k„L$mpe¡gp R>¡. DÑf 
9. îu kyrhr^“p’ õhpdu bugu

qv$ipdp„ ^°yh“p spfp“u “ÆL$ kps spfpAp¡“p¡ kdyl Bip“ 
10. îu  iusg“p’ õhpdu ‘u‘fqv$ipdp„ DNu“¡ hpeìe qv$ipdp„ Aõs ‘pdsp¡ S>Zpe R>¡. S> 
11. îu î¡ep„k“p’ õhpdu Aip¡L$kárj® sfuL¡$ Ap¡mMpe R>¡. S>¡ ^prd®L$ N°„’p¡dp„ rhNshpf 
12. îu hpky‘|S>e õhpdu gp¡ÖhZ®“ Bô$  h“õ‘rs krls “uQ¡ dyS>b R>¡. (1) L$íe‘-

sygku A“¡ Amku (f) AqÓ-Ae’uep¡ A“¡ L$dm , (3) 13. îu rhdg“p’ õhpdu Å„by
cpfÜpS> A^¡X$p¡  A“¡ kp¡‘pfu (4)  rhðrdÓ rbgu A“¡  14. îu A“„s“p’ õhpdu Aip¡L$
A“„sd|m, (‘) Np¥fh ^s|fp¡ A“¡ Qd¡gu, (6) hri›$ 15. îu ̂ d®“p’ õhpdu MpMfp¡
idu A“¡ sygku (7) S>dv$rÁ“-vy$hp® A“¡ dpgsu, 

16. îu ip„rs“p’ õhpdu v$¡hv$pf
ApL$pidp„ ×rô$dp“  ’sp„ kps spfpAp¡“u L©$rsdp„ kárj® 

17. îu L$yÞ’y“p’ õhpdu gp¡Öh“ L$fhpdp„ Aph¡ R>¡.
18. îu Af“p’ õhpdu Ap„bp¡

îu‘Z} h“ : 19. îu drëg“p’ õhpdu Aip¡L$

20. îu dy“ukyh°s õhpdu  kp¡“Q„‘p¡rlÞvy$  ip”p¡dp„ S>Zpìep dyS>b îu‘Z}“p h©ndp„ 
21 îu “du“p’ õhpdu bp¡fkëguv$¡hu gÿdu“p¡ hpk R>¡.  Ap h©n“p õ’m¡ ‘rhÓ hpsphfZ  

kÅ®e R>¡. s¡’u v$¡hu gÿdu“p¡ cNhp“ rhóÏ„ kp’¡ Aphp 22. îu “¡du“p’ õhpdu “¡sf
õ’m¡ r“hpk ’pe R>¡. Ap h©n hph“pf s’p s¡“u ‘|Å  23 îu ‘pð®“p’ õhpdu ‘phX$u
L$f“pf“u kyM, ip„rs, kd©qÙdp„  h^pfp¡ ’sp¡  lp¡hp“u 24. îu dlphuf õhpdu kpg
dpÞesp R>¡.

su’®L$f  h“ : Apfp¡Áe  h“ : 
‘p¥fprZL$ ip”p¡ dyS>b dp“h ifuf“p Sy>v$p Sy>v$p A„Np¡dp„ S>¥“ ̂ d®“p  Qp¡huk rs’®L$pfp¡A¡ h©n “uQ¡ L¡$hgop“ 

Ap¥jr^e h“õ‘rs“p¡ D‘ep¡N  ApX$ Akf hNf ’pe R>¡¡ S>¡ âpá L$f¡g A“¡ Ap b^p h©np¡ L¡$hguh©np¡ sfuL¡$ S>¥“p¡dp„ 
dp“h  dpV¡$ L$ëepZL$pfu lp¡e R>¡. ifuf“p rhrh^ A„Np¡dp Apv$f ̂ fph¡ R>¡.
’su rbdpfuAp¡dp„ h‘fpsu Ap¥jr^e h“õ‘rsAp¡ S>¡hu L¡$ 

su’®L$f h“dp„ L$ë‘h©ndp„ e„Ó âdpZ¡ s¡“u õ’m ‘f 
b°pûu, õdfZ iqL$s  dpV¡$, k‘®N„^p A“¡ Aip¡L$ ùv$e 

fQ“p L$fhpdp„ Aph¡ R>¡ Ap e„Ódp„ su’®L$pfp¡“y„ Qp¡L$L$k õ’p“ 
fp¡Np¡  s¡dS> sZph  vy$f L$fhp dpV¡$, Apdmp A“¡ kp¡“pdyM, 

“L$L$u  R>¡. s¡ âdpZ¡ f4 su’®L$pfp¡“p L¡$hgu h©np¡  ^fphsy„ 
A‘Qp dpV¡$ NyNm A“¡ Nmp¡ lp’  A“¡ ‘N“p kp„^p“p 

su’®L$f   h“ s¥epf L$fhpdp„ Aph¡ R>¡.
fp¡Np¡ vy$f L$fhp dpV¡$  D‘ep¡Nu R>¡. Aphu rhrh^ 
h“õ‘rsAp¡“y„ hph¡sf Apfp¡Áe h“dp„ L$fhpdp„ Aph¡ R>¡.

1. îu fujcv$¡h õhpdu hX$

2. îu ArS>s“p’  õhpdu ká‘Z}

3. îu k„ch“p’  õhpdu kpg
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‘Z ‘pR>m fl¡hy„ “ Å¡BA¡.' A¡dZ¡ “L$L$u L$ey® L¡$ cpfs¡ ‘Z 
AhL$pirhop“ A“¡ k„ip¡^“dp„ ApNm h^hy„ Å¡BA¡. 
1960dp„  s¡Ap¡A¡ cpfs kfL$pf kdn cpfsue A„sfun 
L$pe®¾$d iê$ L$fhp“u A¡L$ v$fMpõs d|L$u, S>¡“¡ X$p¡. lp¡du kpDÞX$]N fp¡L¡$V$$’u d„Nmep“ ky^u
cpcp“y kd’®“ dþey„.  cpfs kfL$pf sfa’u A„sfun 

Bkfp¡“y„ d„Nmep“ Mars Orbiter Mission k„ip¡^“ A“¡ s¡“p ip„rsde D‘ep¡N rhi¡“y„ L$pe® 
-MoM A„sfundp„ gNcN khp V$““p ‘¡L¡$S>“¡ ‘©Õhu AÏiqL$s d„Ópge“¡ kp¢‘hpdp„ Apìey„ A“¡ cpfsue 
‘f’u fp¡L¡$V$ hX¡$ gp¡ÞQ L$fu“¡ 78 L$fp¡X$ qL$gp¡duV$f R>¡V¡$ fpô²$ue AhL$pi k„ip¡^“ krdrs (INCOSPAR) “u 
d„Nm“u c°dZ L$npdp„ klu kgpds ‘lp¢Qsy„ L$fhy„ A¡ rkqÙ õ’p‘“p ’B. rh¾$dcpB“u Ap krdrs“p AÂen ‘v$¡ 
“p“u k|“u “ NZpe. eyfp¡‘, Ad¡qfL$p A“¡ friep rkhpe r“dÏ„L$ L$fhpdp„ Aphu. ‘uApfA¡gdp„ s¡“y„ L$pep®ge õ’p‘u 
L$p¡B s¡ rkqÙ d¡mhu iL$ey„ “’u. d„Nmep“ ’L$u lh¡ cpfs“y„ s¡“¡ cpfsue AhL$pi L$pe®¾$d“y„ hXy$ d’L$ NZhpdp Apìey.  
“pd A¡¡ dp¡cpv$pf epv$udp„ kpd¡g ’B Ney„ R>¡. Ap ANpD Ap kde¡  OZp“p¡ A¡ âñ lsp¡ L¡$ iy„ cpfs S>¡hp Nfub  v$¡i 
2008dp„ cpfs Q„Ö D‘f kamsp‘yh®L$ ep“ dp¡L$gu dpV¡$ AhL$pi k„ip¡^“ S>¡hp MQp®m rhjedp„ ‘p¡sp“u 
‘p¡sp“u eiL$gNudp„ A¡L$ kp¡“¡fu ‘]Ry>„ Dd¡fu QyL$ey R>¡. k„‘rÑ“p¡ ìee L$fhp¡ ìepS>bu R>¡ ? s¡ A„N¡ rh¾$dcpB“p 

Ap âNrs“p â’d S>ep¡rs^®f A¡V$g¡ X$pµ. rhQpfp¡  A¡d“p S> iåv$p¡dp„ Å¡BA¡.
rh¾$d kpfpcpB, cpfs“p kam A„sfun L$pe®¾$d“p¡  "There are some who question the 
Brslpk AÐe„s Np¥fh‘|Z® R>¡. s¡“u iê$Aps cp¥rsL$ relevance of space activities in a developing 
A“yk„^p“ âep¡Nipmp (‘u.Apf.A¡g.) Adv$phpv$ Mps¡ nation. To us, there is no ambiguity of purpose. 

1947dp„ ’B lsu. S>¡ cpfs“p AhL$pi L$pe®¾$d“p We do not have the fantasy of competing with the 

economically advanced nation in... manned "‘pfZp'“p lºgpdZp “pd¡ ‘Z â¿eps R>¡. X$pµ. rh¾$d 
space-flight... But we are convinced that if we are kpfpcpB“¡ cpfsue A„sfun L$pe®¾$d“p r‘spdl L$l¡hpdp„ 
to play a meaningful role nationally, and in the Aph¡ R>¡.
community of nations, we must be second to 

b°ûp„X$“p Av¹$cys ‘v$p’p£ QÞÖ, k|e®N°lp¡, none in the application of advance technologies 

to the real  problems of man and society. spfpAp¡, r“lpfuL$pAp¡ hN¡f¡ rhi¡“y„ op“ d¡mhhp d“yóe 
l„d¡ip âÐe“iug füp¡ R>¡. Ap op“ d¡mhhp“u âh©rÑdp„ rh¾$dcpB ÖY$‘Z¡. dp“sp lsp L¡$ Nfub v$¡ip¡ 
A“¡ k„ip¡^“dp„ ApS>“p A„sfun k„ip¡^“ L$pe®¾$dp¡“p Å¡ ^“pY$é v$¡ip¡“u dpaL$ ^uf¡ ^uf¡ âNrs“p A¡L$  A¡L$ 
‘pep “„Mpep R>¡. Ap Aæepkdp„ ‘©Õhu“y„ hpsphfZ ‘Z kp¡‘p“ kf L$fhp Åe sp¡ âNrs“u õ‘^p®dp„ kfkpB d¡mhu 
Aph¡ R>¡. S>ep„ ky^u fp¡L¡$V$ ip¡^pep “ lsp Ðep„ ky^u Ap op“ iL¡$ “lu. A¡dZ¡ L$üy„ lsy L¡$ Ap‘Z¡ rhQpfp¡“u ×rô$A¡ 
aL$s cyrdNs kp^“p¡ S>¡hp L¡$ V¡$guõL$p¡‘ Üpfp A’hp v$¡X$L$p“u dpaL$ Ly$v$hp“u leap frogging“u S>ê$f R>¡. ApS>’u 
NpBNf L$pDÞV$f S>¡hp kp^“p¡’u b°ûp„X$ qL$fZp¡“p¡ Aæepk ‘Qpk hj® ‘l¡gp„ õhv$¡iu cpfsue õ‘¡k âp¡N°pd“p¡ Apf„c 
L$fu“¡ d¡mhpsy„ lsy„. kpD[ÞX„$N fp¡L¡$V$ h¡f¡gp sZMp kp’¡ ’ep¡. fp¡L¡$V$“p Ry>V$L$ 

cpNp¡ 1963dp Ad¡qfL$p’u Apeps L$fhpdp„ Apìep lsp. 1957dp„ kp¡rheV$ friepA¡ AhL$pidp„ 
Apepsu ‘yfÅ“¡ Å¡X$hp dpV¡$ Bkdp¡ ‘pk¡ lpBV¡$L$ g¡bp¡f¡V$fu L © $ rÓd D‘N°l "õ‘yV$“uL$' kamsp’u ‘©Õhu“u 
“ lsu. kd Mphp ‘yfsy„ hL®$ip¡‘ ‘Z “lu. (Mê„$ ‘|R>p¡ sp¡ Apk‘pk“u c°dZL$npdp„ sfsp¡ dyL$ep¡. Ap OV$“p bpv$ 
Bkfp¡ “pd“u k„õ’p“y„ S> Ðepf¡ A[õsÐh “ lsy„.) g¡bp¡f¡V$fu Ap„sffpô²$ue õsf¡ rhL$rks v$¡ip¡dp„ AhL$pi L$pe®¾$dp¡ iê$ 
L$lp¡ L¡$ hL®$ip¡‘ ‘Z s¡ L¡$fm“p r’fyh“Þs‘yfd il¡f’u 60 ’ep A“¡ AhL$pidp„ ‘lp¢Qhp“u suh° õ‘^p®“u iê$Aps 
qL$gp¡duV$f¡ Aph¡gp  ’yçbp “pd“p Npd“y rÀõsu v$¡hm lsy„. ’B. X$p¡. rh¾$d kpfpcpB dp“sp lsp L¡$ "dp“hu  A“¡ 
cpfsue h¥opr“L$p¡“u Vy$L$X$uA¡ s¡ v$¡hm“¡ A‘pQu“pBL$ kdpS>“ukdõepAp¡ r“hpfhp“p L$pe®dp„  AÛs“ rhop“ 
fp¡L¡$V$“p A¡k¡çbg]N dpV¡$ ‘k„v$ L$ey®. v$¡i“p õ‘¡k âp¡N°pd“p¡ A“¡ V¡$L$“p¡gp¡Æ“¡ Å¡sfhpdp Ap‘Z¡ cpfsuep¡A¡ L$p¡B’u 

...      X$p¸. c|rjs Æ. h¥óZh

A„sfun eyNdp„ cpfs“„y rhfpV$ L$v$d
PRL Adv$phpv$
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Apf„c g¡bp¡f¡V$fu“¡ bv$g¡ rÀõsu v$¡hmdp„ ’ep¡ lp¡e A¡hp¡ ‘kpf ’pe R>¡. rh¾$dcpBA¡ cpfsue A„sfun L$pe®¾$d“u 
A¡L$dpÓ v$pMgp¡ cpfs¡ b¡kpX$ép¡. v$¡i“p õ‘¡k âp¡N°pd“u dy¿eÐh¡ Ap b¡ DØ¡ip¡ kp’¡ õ’p‘“p L$fu lsu
byr“epv$ S>¡d“p lp’¡ “„MpB flu lsu s¡ rhop“uAp¡A¡ L$pd (1) D‘N°l“u fQ“p A“¡ r“dp®Z (2) D‘N°l AhL$pidp„ 
L$fhp ’yçbp Mps¡ ‘yfsu kNhX$p¡ “ lsu s¡d A¡d“¡ dpV¡$ sfsp¡ dyL$hp“p launch vehicle hpl““u fQ“p, r“dp®Z 
Aphpk“u ‘Z kyrh^p “lp¡su. õV¡$i“ “ÆL$“u gp¡S>dp„ s’p kam DÍ$e“.
s¡dZ¡ fl¡hy„ A“¡ Mphy„ ‘X$sy„ lsy„. hmu v$¥r“L$ âhpk L$fhp Ap b„“¡ bpbsp¡dp„ cpfsue rhop“uAp¡ 
dpV¡$ s¡d“y„ A¡L$dpÓ hpl“ lsy„, kpBL$g, S>¡ ‘¡k¡ÞS>f õhphg„bu b“¡ s¡ rh¾$dcpB“u ep¡S>“p lsu. Ap b¡ 
D‘fp„s NyX$T L¡$fuAf ‘Z lsy„. fp¡L¡$V$“y„ bmsZ, DØ¡ip¡ ip dpV¡$ “L$L$u L$fhpdp„ Apìep lsp ? rh¾$dcpB dpV¡$ 
A¡[ÞS>““p Ry>V$L$ ‘pV®$k, AÞe kpdN°uAp¡ hN¡f¡“¡ D‘N°l A¡ rhL$pk“p  kp^“ê$‘ lsp¡. D‘N°l Üpfp s¡Ap¡ 
kpBLg“p L¡$qfAf ‘f gpv$u“¡ A¡L$’u buÅ õ’m¡ gB ÓZ n¡¡Óp¡dp„ ApNm h^hp dp„Nsp lsp. (1) TX$‘u 
S>hpdp„ Aphsp lsp A“¡ s¡ S>hpbv$pfu ‘Z Myv$ k„v$¡ipìehlpf (2) V¡$gurhT“ A“¡ s¡ Üpfp rinZ A“¡ 
rhop“uAp¡A¡ S> D‘pX$u gu^u lsu. s¡ v$ip®hsu skhuf lh¡ (3) lhpdp“ rhjeL$ ApNplu. vy$f„v$¡iu rh¾$dcpB TX$‘u 
M|b âQrgs b“u lsu. k„v$¡ipìehlpf“u Ap^yr“L$ ‘Ùrs rhL$kphu“¡ dprlsu“p 

k„¿epb„^ AX$QZp¡, dyíL¡$guAp¡ s¡dS> S>ê$fu âkpf“p¡ ApN°l fpMsp lsp.  V¡$gurhT““p¡ D‘ep¡N 
ANhX$p¡ hÃQ¡ cpfsue rhop“uAp¡A¡ “h¡çbf 21, i¥nrZL$ l¡sy dpV¡$ M|b S> S>ê$fu NZpsp lsp A“¡ cpfs“u 
1963“u kp„S>¡ kpDÞX$]N fp¡L¡$V$“y„ kam gp¡rÞQ„N L$fu âZpguNs rinZ  ìehõ’p“u “L$pfpÐdL$ Akf“¡ Ap 
bspìey„. cpfs“p¡  AhL$piu  âp¡N°pd  A¡ qv$hk¡  kÑphpf ‘Ùrs“p ep¡Áe A“¡ iL$e rhL$ë‘ sfuL¡$ D‘N°l Üpfp 
fus¡ iê$ ’ep¡. S>¡“p AÞhe¡  1967 dp„ fp¡rlZu 75 “pd“y„ i¥nrZL$ L$pe®¾$dp¡ V¡$gurhT“ Üpfp NpdX$pAp¡dp„ ‘lp¢QpX$u“¡ 
kp¡ V$L$p  õhv$¡iu fp¡L¡$V$  bÞey„. ’p¡X$p hj®dp„ Bkfp¡“y„ NW$“ rinZ“p¡ âñ DL¡$gpe s¡hy„  s¡ dp“sp lsp. sp¡ hmu 
’ey„. S>¡“p L$pe®nd rhop“uAp¡ ¾$di: ‘uA¡kA¡ghu A“¡ cpfs“u A^p® D‘f“u âÅ  M¡su ‘f Ap^pfus  lp¡hp’u 
ÆA¡kA¡ghu fp¡L¡$V$ ’L$u  s’p  BÞk¡V$ A“¡ qfdp¡V$ k¡[Þk„N  A“¡ M¡su hfkpv$ D‘f Ap^pqfs lp¡hp’u lhpdp“ rhjeL$ 
D‘N°lp¡ ’L$u cpfs“¡ õ‘¡k V¡$L$“p¡gp¡Æ s¡dS> k¡V¡$gpBV$“p ep¡Áe ApNplu ’B iL¡$ sp¡ M¡X|$sp¡“¡ s¡“p’u M|b S> dv$v$ ’B 
eyNdp„ v$p¡fu Nep. 1963 ’u 2014“p  ‘Qpk hj®dp„ iL¡$. h^ydp„ Ly$v$fsu k„L$V$p¡’u  gp¡L$p¡“¡ bQphhp dpV¡$ lhpdp“ 
Bkfp¡A¡ 100 L$fsp„e  h^y rdi“p¡ kamsp‘yh®L$ ‘pf ‘pX$u  A„N¡“u ep¡Áe ApNplu ‘Z D‘N°lp¡ Üpfp ’B iL¡$. Ap 
bspìep R>¡. âÐe¡L$ rdi“dp„ v$¡irls“¡ Bkfp¡A¡ L¡$ÞÖ õ’p“¡ qv$ipdp„ s¡Ap¡ õhphg„b“ CÃR>sp lsp.
fp¿ey„ R>¡. rh¾$dcpB“y„ A¡L$ A“p¡My õhà“ lsy L¡$ 
’yçbp“u ‘k„v$Nu“u hps ‘Z fp¡QL$ R>¡. D‘N°l Üpfp cpfs“p gp¿Mp¡ NpdX$pdp„ rhL$pkgnu 

ku^„y V¡$rgrhT“  âkpfZ L$fu N°pçe Æh“ ky^pfhy„ . ‘©Õhu A¡L$  dp¡V$p gp¡lQyçbL$ sfuL¡$ hs®¡ R>¡. 
V¡$rgrhT“ Üpfp s¡Ap¡  cpfs“p A¡L¡$A¡L$ Arinus S>¡hu fus¡ ‘©Õhu“u c°dZ ^fu“¡ L$pV$M|Z¡ dÂedp„ 
dp“hu“¡ qinus b“phhp“y„ õhà“ r“lpmu flep lsp.  ‘©Õhu“y„ rhjyhh©Ñ Aph¡gy R>¡. s¡ âdpZ¡ Ap gp¡L$Qy„bL$“u 
gNcN  1967dp Ad¡fuL$p A¡L$ M|b S> iqL$sipmu ^fu“¡ L$pV$M|Z¡ ‘©Õhu“y„ Qy„bL$ue rhjyhh©Ñ Aph¡gy„ R>¡. 
D‘N°l rhrh^ h¥opr“L$ âep¡Np¡ A“¡ dprlsu A¡L$W$u L$fhp hpsphfZdp„ Apif¡ 60 qL$gp¡duV$f“u KQpBA¡ 
AhL$pidp„ sfsp¡ dyL$hp rhQpfu füy„ lsy. s¡Ap¡A¡ Ðep„“u Ape“p¡[õaQf Aph¡gy R>¡. ‘©Õhu“p bpü  hpsphfZ A“¡ 
ÅZusu AhL$pi k„ip¡^“ k„õ’p “pkp kp’¡ hpV$pOpV$ iê$ Ae“phfZdp„ ’su AdyL$  Qp¡L$L$k âL$pf“u âq¾$epAp¡ 
L$fu. Ap Ars iqL$sipmu D‘N°l ATS-6 (A¡àguL¡$i“  Qy„bL$ue rhjyhh©Ñ A“¡ “ÆL$“p Anp„i‘V$dp„ vy$r“ep“p 
V¡$L$“p¡gp¡Æ k¡V¡$gpBV$ “„. 6) cpfs“¡ A¡L$ hj® dpV¡$ buÅ cpNp¡ L$fsp Sy>v$pSy>v$p âL$pf“u lp¡e R>¡. s¡ fp¡L¡$V$ 
rinZpÐdL$ âep¡N“p l¡sykf dm¡ s¡ A„N¡“u kdSy>su ’B. dp¡L$gu“¡ Aphu âq¾$epAp¡“p¡ Aæepk L$fhp s¡ Afkpdp„ 
X$p¡.rh¾$d kpfpcpB dpV¡$ Ap sL$  Ars dlÐh“u lsu. vy$r“epdp„ L$p¡B kygc õ’m “lp¡sy„. Qy„bL$ue rhjyhh©Ñ 
A¡dZ¡ L$üy„ lsy L¡$ lº„ A¡L$ õhà“×ô$p Ry>„ A“¡ lº„ A¡L$ qv$hk“u cpfs“p v$rnZ cpNdp„ rÓh¡ÞÖd “ÆL$“p ’yçbp ‘pk¡’u 
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L$ë‘“p L$fy„ Ry> L¡$ cpfs“p¡ âÐe¡L$ “pNfuL$ V¡$gurhT“ dpfas rhL$kphhp. îulqfL$p¡V$pdp„ SLV-3 D‘N°l ân¡‘L$ fp¡L¡$V$   
rinZ âpá L$fu iL$i¡ A“¡ v$¡i“p MyZ¡ MyZ¡ hksp âÐe¡L$ dpV¡$“p O“ bmsZ  b“phhp“y„ L$pfMp“y„  A“¡ Aphp dp¡V$p 
dp“hu ky^u op““p¡ k„v$¡i ‘lp¢Qi¡. fp¡L¡$V$“u â’d cyrd ‘f QL$pkZu (Static Test) A“¡ DÃQ 

hpsphfZdp„ L$pdNufu“u QL$pkZu (Simulated high rinZ dpV¡$“u V¡$rgrhT“ ep¡S>“p“¡ s¡Ap¡
altitude condition)“u ìehõ’p L$fhu.kpBV SITE (Satelite Instructional Television 

Experiment)  “pd Apàey„ lsy. v$¡i“p Aë‘rhL$kus rÓh¡ÞÖddp„ õ’p‘¡g fp¡L¡ $V$ b“phhp“p 
A¡hp„ gNcN 5000 NpdX$pAp¡dp D‘N°l Üpfp ku^p A¡L$d“¡ rhL$kphu OZp dp¡V$p L$v$“p fp¡L¡$V$“p Mp¡Mp„ 
âkpfZ’u V¡$rgrhT“ L$pe®¾$d  Üpfp rinZ ‘lp¢QpX$hp“u (casing)  A“¡ fp¡L¡$V$“¡ gNsp buÆ b^u kp^“ kpdN°u 
Ap Av$cys ep¡S>“p lsu. 1971dp„ X$p¡. rh¾$dcpB“y„ b“phhp“u ndsp lp„kg L$fhu. Ap L$pddp„  rdî ^psyAp¡ 
AL$pm Ahkp“ ’ey. s¡Ap¡ s¡ ep¡S>“p kpL$pf ’su Å¡B s’p  âbgus k„eyL$s fQ“p (Reinforced composite 

iL$ep “lu. s¡ ep¡S>“p l¡W$m NyS>fpsdp„ M¡X$p rS>ëgp“p ‘uS> structures) b“phhp“u AphX$s L¡$mhhu A“¡ A¡ dpV¡$“u 
Npd Mps¡ V$uhu âkpfZ“y„ low-power transmitter iê kp^“ kpdN°u D‘gå^ L$fhu.
’ey lsy. A¡L$ kdp“ ×íep¡“¡ A“¡ S>¡ s¡ fpS>e“u cpjpdp„ 1973-74 ky^udp„ 80 qL$.N°p. hS>““p 
îpìe  b“phsp¡ Ap âep¡N M|b  kam  füp¡. D‘N°l“¡ ‘©Õhu“u ApSy>bpSy>“u c°dZ L$npdp„ dyL$hp 

1970 rh¾$dcpBA¡ s¡ ‘R>u“p 10 hj®“p  knd, Qpf sb½$p“y„ O“ bmsZ’u Qpgsy„ fp¡L¡$V$ 
AhL$pi  k„ip¡^“ L$pe®¾$d“u ê$‘f¡Mp Ap dyS>b OX$u ân¡‘Z hpl“ (SLV) s¥epf L$fh„y. Ðepf ‘R>u 1200 
lsu. q L $ . N ° p .  h S > “ “ p  D ‘ N ° l “ ¡  c | - k d L $ p r g L $  

(geosynchronous) c°dZ L$npdp„ dyL$hp“u ndsp õ‘¡k kpeÞk A“¡ V¡$L$“p¡gp¡Æ k¡ÞV$f l¡W$m 
lp„kg L$fhp AÛs“ fp¡L¡$V$ s¥epf L$fhy„.k„v$¡ipìehlpf A“¡ h¥opr“L$ k„ip¡^“ dpV¡$“p D‘N°l 

b“phu iL¡$ s’p s¡“u AhL$piu ‘fu[õ’rsdp„ L$pdNufu L$fu 1975 ky^udp„ D‘N°l (communication 

iL$hp“u ndsp“u k„‘|Z® QL$pkZu L$fu iL¡$ s¡hu kNhX$ satelite) b“phhp. Ap D‘N°l b^u Ås“p k„v$¡ip 
õ’p‘hu A“¡ V¡$gurhT““p ku^p âkpfZ“u ndsp ^fphsp lp¡hp 

Å¡BA¡.s¡ k¡ÞV$fdp„ fp¡L¡$V$“¡ ^pf¡gu qv$ipdp„ âepZ 
L$fhp“y„ Ap„sqfL$ dpN®v$i®L$ e„Ó (Internal Guidance v| $f-k„h¡v$“ Remotesensing dpV¡ $“p 
System) A“¡ s¡ dpV¡$“„y fp¡L¡$V$dp„ dyL$u iL$pe s¡hu L$çàeyV$f S>ê$fu r“funZ e„Óp¡ b“phhp s’p v|$f-k„h¡v$“ 
âZprg b“phhp“u kNhX$p¡ õ’p‘hu. D‘N°l’u dmsu c|-k„‘rÑ“u dprlsu“p¡ D‘ep¡N 

L$fhp“u L$mp lp„kg L$fhu.cpfs â’d D‘N°l“¡ c°dZ L$npdp„ dyL$hp“p 
L$pe®¾$ddp„ klpecys ’pe s¡hp îu lqfL$p¡V$p f¡ÞS> A“¡ ApS>¡ 2014dp„ gpN¡ R>¡ L¡$ X$p¡. rh¾$dcpBA¡ 
Ap„v$dp“ V$p‘y ‘f dyL$hp“p RADAR A“¡ k„Qpf D‘L$fZp¡ Mf¡Mf Av¹$cys k‘“p“p„  hph¡sf L$ep® lsp....!

k„v$c® :

B. G. Vaishnav, Space Technology in education-India perspective, invited chapter in 'The Space 

education phenomena at NASA, Brazil and beyond', Nova Science Publishing Inc. New York (2013), 

ISBN 978-1-252-3,  e-book.
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Aph¡ R>¡. s¡ Ars L$X$hu lp¡e R>¡. ‘f„sy ‘¡V$dp„ v$hp ê$‘¡ gu^p 
bpv$ Ad©s“y„  L$pd L$f¡ R>¡.

AfuW$p :A^¡X$p¡ :
AfuW$p“p TpX$ S|S> S> Å¡hp dm¡ R>¡. AfuWy„$ OÏ„ “p“p¡ hjp®ey R>p¡X$ kh®Ó ’pe  R>¡. am ku^u   X$pmu D‘f 

rhj“piL$ R>¡. s¡“p¡ D‘ep¡N k‘® rhj, kp¡dg, hÃR>“pN,  ’pe R>¡. A“¡L$ âL$pf“u S>du“dp„, A“¡L$ X$prmep¡eyL$s, 
AauZ, dp¡f’y’y„ hN¡f¡“u T¡fu Akf“¡ v|$f L$fhp dpV¡$ ’pe R>¡. ‘pZu âpàe lp¡e sp¡ f-3 hj® Æh¡ R>¡ A^¡X$p“p dym  lp’dp„ 
AfuW$p“y„ ‘pZu L$fu ‘uhX$phhp’u DgV$u ’B b^y„ T¡f ‘L$X$u fpMhp’u L¡$ L$df¡ bp„^hp’u âkh ‘uX$p blº Ap¡R>u 
“uL$mu Åe R>¡. T¡fu Akf v|$f L$fhp s¡“p auZ“¡ Ap„Mdp„ ’pe R>¡. dym“y„  v$psZ L$fhp’u ‘¡Y$p„ dS>b|s b“¡ R>¡. buS>“¡ 
Ap„S>hpdp„ Aph¡ R>¡. ‘Z  ’p¡X$p kde bpv$ s¡“u bmsfp v|$f v|$^dp„ Muf sfuL¡$ ‘uhp’u AW$hpqX$ep ky^u c|M gpNsu 
L$fhp dpV¡$  Ou Ap„S>hy„  S>ê$fu R>¡.  a¡$afy Aph¡ Ðepf¡ s¡“y auZ “’u dNS>“p A“¡L$ fp¡Np¡ D‘f Ap Muf Ap¥jr^ sfuL¡$ 
Ap„S>hpdp„ Aph¡ R>¡. s¡“p ‘pZu’u Nfd s’p f¡idu L$p‘X$ h‘fpe R>¡. L$a A“¡ d¡v$hõhuspdp„ s¡dS> T¡fu S>„sy“p 
kpa ’pe R>¡. s¡S> âdpZ¡ dp’y„ ̂ p¡hpdp„ ‘Z s¡“y„ ‘pZu OÏ„ (h]R>u) v$„idp„ h‘fpe R>¡.
h‘fpe R>¡. Of¡Zp„“p¡ d¡g kpa L$fhp dpV¡$ AfuW$p“y„ ‘pZu ASy>®“ (kpv$X$):
kp¡“u gp¡L$p¡ hp‘f¡ R>¡. AfuW$p, Apdmp, riL$pL$pB s’p Ap A¡L$ c¡S>hpmp, ‘p“Mf, ’X$ ka¡v$ A’hp gugpk ‘X$sy„ 
L$‘yfL$pR>gu ‘phX$f“p ‘pZu’u ifuf s’p dp’y„ ^p¡hy„ î¥›$ ka¡v$, S>„Ng“y„ TpX$ R>¡. A¡“p ‘f Op¡mp aºg Aph¡ R>¡. Ap“u 
R>¡.R>pg“p¡ D‘ep¡N ùv$efp¡Ndp„ OZp âdpZdp„ ’pe R>¡. s¡“y„ 
AðN„^p :Apqfô$ ASy>®“pqfô, ùv$efp¡N“p v$v$}Ap¡“¡ ‘yóL$m âdpZdp„ 
gugpi ‘X$sp ‘ump f„N“p¡ k|ÿd aºghpmp¡ R>p¡X ‘X$sf kss Ap‘hpdp„ Aph¡ R>¡. ùv$e fp¡Ndp„ ASy>®“pqv$^©s ‘Z 
Myëgp rhõspfdp„ Å¡hp dm¡ R>¡. gpg f„N“p am bpü h‘fpe R>¡ s¡“u A„sR>pgu kp’¡ buÅ hkpZpAp¡ Üpfp 
v$g‘y„S>“u A„v$f Y„$L$pe¡gp¡ fl¡ R>¡. lpg Ap“u M¡su L$fphhpdp„ Npe“p ^udp„ ‘L$hu s¥epf L$fhpdp„ Aph¡ R>¡. ASy>®““u 
Aph¡ R>¡. Ap“u A“¡L$ ‘¡V$p âÅrsAp¡ rhL$kphhpdp„ Aph¡g R>pgdp„’u Ap¡L$T¡rgL$ A¡kuX$ s¥epf L$fhpdp„ Aph¡ R>¡.
R>¡. ‘p““u g|Nv$u QpdX$u“p fp¡Ndp„ s¡dS> AðN„^p ne AfX|$ku : 
fp¡N, “bmpB A“¡ Np„W$ hN¡f¡dp„ L$pddp„ Aph¡ R>¡.  s¡ d|Óg AfX|$ku“p R>p¡X$ Of Ap„NZ¡ hph¡gp Å¡hp dm¡ R>¡. s¡“u X$pmu 
R>¡. d|m“¡ hpV$u“¡ A’hp Oku“¡ ap¡ëgp, Op, kp¡Å ‘f S>du“dp„ gNpX$hp’u s¡“p¡ R>p¡X$ s¥epf ’B Åe R>¡. s¡“p ‘f 
gNpX$hpdp„ Aph¡ R>¡. X$pepbuV$ukdp„ s’p gp¡lu“p “uQp ^p¡mp„ aŸg b¡k¡ R>¡. S>¡ tkl“p dp¡Y$p„ S>¡hp lp¡hp’u s¡“¡ tklpõe 
v$bpZdp„ d|m D‘ep¡Nu R>¡. AðN„^p i[¼sh^®L R>¡. ‘Z L$l¡ R>¡. s¡“p ‘p„v$X$p ðpk L$pk“u OZu S> ÅZusu v$hp 
AðN„^p  v|$^ A“¡ kpL$f  kp’¡ g¡hp’u h^y apev$p¡ L$f¡ R>¡.R>¡. Mp„ku ne“u s¡ DÑd v$hp R>¡. vy$r“epdp„ S>ep„ ky^u 

AfXy$ku R>¡ Ðep„ ky^u ne fL$sr‘ÑhpmpA¡ Ncfphhp“u 
S>ê$f “’u. h¥v$L$dp„ s¡“p OZp„ ep¡Np¡ b“phu“¡ hp‘fhpdp„ (h“ Ap¥jr^“u dpN®v$ri®L$p h“ rhcpN“p kp¥S>Þe’u)

h“ Ap¥jr^

îÂ^p„S>rg
gp¡L$gpqX$gp rdkpBgd¡“ 

X$p¸. A¡.‘u. S>¡. Aåvy$g L$gpd“u 

rQf rhv$pe’u cpfs v$¡i“¡ dp¡V$u Mp¡V$ ‘X$u R>¡. 

Ap‘Zp kp¥ sfa’u A¡d“p

ApÐdp“¡ rQf ip„rs dm¡ A¡ S> âcy“¡ âp’®“p.
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v$¡Mpe R>.¡  sA¡ p ¡ dpV¡ $¡cpN ¡cu“u, cS¡ >hpmu Apbpl¡ hp gph ¡ R>.¡
hfkpv$u  hpv$mp¡ 

S>¡ hpv$mp¡ ApL$pidp„ “uQp lp¡e R>¡, A“¡ S>¡ ’uÆ 
hpv$mp¡“p dy¿e ÓZ âL$pfp¡ R>¡ : kufk,  L$eyçeygk Ne¡gp bfa“p õaqV$L$p¡“¡ bv$g¡ âhplu ‘pZu“p V$u‘p„ 

A“¡ õV²¡$V$k. Ap ÓZ âL$pfp¡ hpv$mp¡“p buÅ âL$pfp¡ ^fphsp  lp¡e R>¡ s¡hp hpv$mp¡dp„’u hfkpv$ ‘X¡$ R>¡. L¡$V$gpL$ 
b“phhp dpV¡$ A¡L$W$p ’pe R>¡. Ly$g gNcN v$k Sy>v$p Sy>v$p hfkpv$u hpv$mp¡“p “pddp„ "“uçbk' iåv$ Dd¡fpe¡gp¡  lp¡e 
âL$pfp¡ R>¡. R>¡. s¡dp„ “uçbp¡õV²¡$V$k L$pmp qX$bp„N hpv$mp¡“p¡ kdph¡i 
kp¥’u KQp hpv$mp¡ ’pe R>¡.

kp¥’u KQp hpv$mp¡ kpdpÞe fus¡ ‘psmp„, hpv$mp¡“¡ “pd Ap‘“pf
Ny„Qmphpmp kufk hpv$mp¡ lp¡e R>¡. s¡ V²$p¡‘p¡[õaefdp„ 9 1802dp„ rb°qV$i h¥opr“L$ ëeyL$ lp¡hpX£$ (1772-
dpBg L$fsp„ h^pf¡ KQpBA¡ b“¡ R>¡. Ðep„ OZu W„$X$u lp¡e 1864) hpv$mp¡“p hN}L$fZ“u fus rhL$kphu. Ap‘Z¡ 
R>¡, A“¡ hpv$mdp„ fl¡g ‘pZu bfa“p õaqV$L$p¡ b“u“¡ ’uÆ lÆ s¡Z¡ s¡“p gnZp¡ hZ®hhp dpV¡$ ‘k„v$ L$f¡g g¡qV$“ 
Åe R>¡. iåv$p¡“p¡ S> D‘ep¡N L$fuA¡ R>uA¡.
kpfu Apbp¡lhp“p hpv$mp¡ -  kufk A¡V$g¡ ""T|X$u A’hp  k|ÿd sp„sZp''

OZp gp¡L$p¡ rhQpf¡ R>¡ L¡$ hpv$mp¡ hfkpv$“u r“ip“u -  L$eyçeygk A¡V$g¡ ""A¡L$ Y$Ngp¡''
R>¡. ‘f„sy L¡$V$gpL$  hpv$mp¡ kpfu Apbp¡lhp “u r“ip“u lp¡B - õV²¡$V$k A¡V$g¡ ""‘X$m''
iL¡$ R>¡. ApL$pidp„„  L$eyçeygk hpv$mp¡ lp¡hp“p¡ A’® R>¡ lhp - “uçbk A¡V$g¡ ""hfkpv$u''
kyL$u fl¡i¡. Apòe®S>“L$ kÐe
ê$“p v$X$p S>¡hp hpv$mp¡ L$eyçey“p¡guçbk sp¡ap“u hpv$mp¡ 6 dpBg ‘lp¡mp„ 

L$eyçeygk hpv$mp¡ hpsphfZdp„ kufk hpv$mp¡ A“¡ 6 dpBg KQp„ lp¡B iL¡$ R>¡ Ap fpnku hpv$mp¡ EÅ®’u 
L$fsp„ “uQ¡ b“¡ R>¡. s¡d“¡ L¡$V$guL hpf  ê$“p v$X$p S>¡hp„ cf¡gp lp¡e R>¡, A“¡ s¡d“u A„v$f b“sp ‘h“p¡“u Nrs 
hpv$mp¡ L$l¡hpe R>¡ L$pfZ L¡$ s¡Ap¡ gQL$p S>¡hp„ ka¡v$ T|dMp„ L$gpL$“u 125 qL$.du. ky^u ‘lp¢Qu iL¡$ R>¡.
b“ph¡ R>¡. L$eyçeygk hpv$mp¡ OZuhpf D“pmp“p qv$hkp¡dp„ hpìpTp¡X$p„“p„ hpv$mp¡
b“¡ R>¡. A“¡ lº„apmp k|e®âL$pidp„ TX$‘’u A×íe ’B S>epf¡ A¡L$ L$çeyçeygk hpv$mdp D‘f QX$su h^pf¡ 
Åe R>¡, A“¡ ‘pR>m cyfy„ ApL$pi fl¡ R>¡. L$eyçeygk “¡ h^pf¡ lhp Å¡X$pe R>¡ Ðépf¡ L$eyçeygp¡“uçbk hpvm$ b“¡ 
hpv$mp¡“p  õsf ‘f S> A’hp s¡“u “uQ¡ õV²¡$V$k hpv$mp¡ lp¡e R>¡. Ap hpv$mp¡ L$fp“p¡ hfkpv$, cpf¡ hfkpv$, sp¡ap“ A“¡ 
R>¡. s¡ ApL$pidp„ “uQ¡ ‘’fpe¡gp N°¡ f„N“p ^pbmp S>¡hp Ap¡qQ„sp ‘yf“y L$pfZ b“su huS>mu gph¡ R>¡.

hpv$m“¡ “pd Ap‘p¡

(1) kp¥’u “p“p buS> L$ep R>¡ ? (9) L$B S>gS> h“õ‘rs  L$uV$L$p¡“y„ cnZ L$f¡ R>¡ ?
(2) q¾$L$¡V$“p bV¡ $ b“phhp dpV$¡ L$ep hn© p“¡ p ¡ D‘epN¡  ’pe R> ¡? (10) rhð“u kp¥’u dp¡V$u S>gS>  h“õ‘rs L$B R>¡ ?
(3) L$B h“õ‘rs ‘p¡sp“u S> ipMpAp¡“¡ hÃQ’¡ u L$p‘u (11) A¡L$ h©n“u  Apif¡ L¡$V$gu Ås Å¡hp  dm¡ R>¡ ? 

“p„M¡ R>¡? (12) rhðdp„ kp¥’u KQu h“õ‘rs L$B R>¡ ? 
(4) A¡L$ h©n“y„ kpdpÞe Apeyóe L¡$V$gy„ lp¡e R>¡? (13) kp¥’u dp¡V$p l„kfpS> L¡$V$gp duV$f“u KQpB ky^u 
(‘) vy$r“ep“u kp¥’u Mfpb vy$N¯^ ̂ fphsy„ ‘yó‘ L$ey R>¡ ? rhL$pk ‘pd¡ R>¡ ?
(6) L$ep¡ R>p¡X$ AauZ“p¡ ”p¡s R>¡ ? (14) rhð“y„ kp¥’u dp¡Vy„$ ‘yó‘ L$ey R>¡ ?
(7) L$ey h©n L¡$“¡X$p“y„ fpô²$ue  ârsL$ R>¡ ? (15) rhð“p kp¥’u dp¡V$p ‘Zp£ L$ep R>¡ ?
(8) S>„Ngdp„ kp¥’u dS>b|s v$p¡fXy„$ L$ep h¡gp“y„  lp¡e R>¡ ?

S>hpbp¡ : (1) Ap¡qL®$X$ (2) rhgp¡ A“¡ A¡i (3) L$huhf h©n (4) 500 hj® (5) f¡ag¡riep (6) MkMk (7) d¡‘g (8) rgAp“ (9) 
åg¡X$f hV®$ (10) ÅeÞV$ gugu (11) 450 (12) ÅeÞV$ f¡X$hyX$“p h©np¡ (13) f‘ duV$f (14) f¡ag¡riep (15) spX$“p h©n“p ‘Zp£

...      Qpd} iplâñp¡Ñfu : h“õ‘rs S>Ns
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rhÛp’}Ap¡A¡ cpN gu^p¡ lsp¡. Ap âh©rÑ îudsu ‘pê$gb¡“ rd”u 
Üpfp L$fphpB lsu.
Web Kids : L$p¡çàeyV$fdp„ rhop“gnu fds fdhp“u dTp ‘Z Sy>v$u 
R>¡. bpmL$p¡ M|b Ap“„v$’u L$p¡çàeyV$fdp„ fdsp¡ fdsp lsp A“¡ râe hpQL$ rdÓp¡,
rhop““p rkÂ^p„sp¡“¡ kdS>ep lsp.rhop“hpZudp„ gp¡L$rhop“ L¡$ÞÖ Mps¡ ÓZ drl“p v$fçep“ 
Åvy$“p M¡g$ : Åvy$dp„ ‘Z rhop“ kdpe¡gy„ R>¡. îu hk„sgpg Åvy$Nf ’su rhrh^ rhop“gnu âh©qÑAp¡“p¡ Vy„$L$p¡ Al¡hpg Ap‘ kh®“u 

ÅZL$pfu dpV¡$ Ap‘uA¡ R>uA¡. Ap‘ S>ê$f’u hp„Qsp  lip¡ S> Ns ÓZ Üpfp bpmL$p¡“¡ Åvy$“p„ M¡g iuMhpX$pep lsp.
drl“p A¡V$g¡ rhop“ â¡du bpmL$p¡ dpV$¡ M|b S> dTp“p lp¡e R>¡. rhop““p„ âep¡Np¡ : kp¥’u fkâv$ lp¡e sp¡ Ap rhje. bpmL$p¡“¡ 
bpmL$p¡ rhrh^ âh©rÑAp¡ L$fu rhop““u ÅZL$pfu d¡mh¡ R>¡. D“pmy âep¡Np¡ L$fhpdp„ M|b dTp ‘X¡$ R>¡. lhp“y„ v$bpZ, O“sp ‘pZudp„ 
h¡L¡$i“dp„ NpdX$p“p rhÛp’}Ap¡, çeyr“rk‘g  ipmp“p rhÛp’}Ap¡ Öìesp, Bg¡L$V²$ukuV$u, hpeyAp¡ b“phhp, L¡$duL$g fuA¡¼i“, 
s¡dS> hX$p¡v$fp il¡f“p rhÛp’}Ap¡“¡ gp¡L$rhop“ L¡$ÞÖ, hX$p¡v$fp Üpfp sV$õ’uL$fZ, âL$pi“p NyZ^d® Apd rhrh^ rhjep¡“¡ Aphfu gB“¡ 
rhop“gnu âh©rÑAp¡dp„ L$pe®fs L$fphpe R>¡. bpmL$p¡“¡ âep¡Np¡  iuMhhpdp„ Apìep lsp. S>¡“p¡ gpc 7‘ bpmL$p¡A¡ 
D“pmy h¡L¡$i“ L$pe®¾$d : gu^p¡ lsp¡.
(1) çeyr“rk‘g ipmp“p rhÛp’}Ap¡ dpV¡$ rhop“gnu Bridge Architecture, Model Rocket Advance 

Aeromodeling : S>¡hp Sy>v$p S> gpNsp rhjep¡ D‘f îu qv$N„s âh©rÑAp¡ : çeyr“rk‘g ipmp“p rhÛp’}Ap¡ dpV$¡ rhop“gnu 
Å¡ju Üpfp bpmL$p¡“¡ kdS>Z  A‘pB lsu. âh©rÑAp¡ iuMhp dpV¡$ r“:iyëL$ L$pe®ipmp“y„ Apep¡S>“ L$fhpdp„ Aph¡ 

Q¡k : h¡L¡$i“dp„ bpmL$p¡“¡  kde ‘kpf L$fhp Ap fds ‘Z R>¡. Ap hj£ sp. 20-4-2015 ’u 30-4-2015 ky^u 10 
iuMhpX$u iL$pe R>¡. Ofdp„ fdpsu Ap fds’u bpmL$“u A¡L$pN°sp h^¡ qv$hkue L$pe®ipmp Apep¡ÅB lsu. S>¡dp„ qv$hpmudp„ Dep¡Nu g¡ç‘, 
R>¡. Ap âh©rÑ îu rld¡i b°ûcË$ Üpfp bpmL$p¡“¡ iuMhppB lsu. S>¡dp„ a¡b°uL$ ‘¡BÞV$]N, rhop““p„ âep¡Np¡, NrZs Nçds, b¡õV$ ApDV$ Ap¡a 
f‘ rhÛp’}Ap¡A¡ cpN gu^p¡ lsp¡. h¡õV$, L$p¡çàeyV$f A¡àguL¡$i“, rhop““p fdL$X$p b“phsp iuMhpX$ép 

L¡$guN°pau : ky„v$f g¡M“ ‘Ùrs ‘Z bpmL$p¡“¡ ArsAphíeL$ lsp. A¡L$ qv$hk îu hk„sgpg Åvy$Nf Üpfp Åvy$“p M¡gp¡“„y r“v$i®“ 
R>¡. f‘ rhÛp’}Ap¡“¡ îudsu ‘pê$gb¡“ rd”u Üpfp spgud A‘peu L$fhpdp„ Apìey„ lsy„. Ap L$pe® ipmpdp„ lqfAp¡d“Nf Ap„NZhpX$u, 
lsu.kfv$pftkl fpZp, kycp“‘yfp, X$p¸. fpS>¡ÞÖâkpv$ L$p¡‘p£f¡i“ õL|$g s¡dS 

rhop““p rkÂ^p„s kdÅhsp fdL$X$p : bpmL$p¡ Ås¡ sp„v$gÅ L$p¡‘p£f¡i“ õL|$g“p 75’u 80 rhÛp’}Ap¡A¡ DÐkpl‘yh®L$ 
cpN gu^p¡ lsp¡. rhÛp’}Ap¡ hÃQ¡ lqfapB“y„ ‘Z Apep¡S>“ L$fpey„ lsy„ “p“p-“p“p fdL$X$p b“ph¡ A“¡ fd¡ kp’¡ rhop“ kdS>¡ A¡ sp¡ L¡$hu 
A“¡ rhS>¡spAp¡“¡ B“pd Ap‘u “hpS>hpdp„ Apìep lsp. dTp“u hps R>¡ ? îÂ^pv$u‘ apDÞX¡$i““u V$ud Üpfp rhrh^ fdL$X$p 

S>¡dL¡$f„Np¡“u d¡mhZu, káf„Nu QL$fX$u, bp¡gsu rMkL$p¡gu, L|$v$sp¡ (2)  N°pçe rhõspf“p„ bpmL$p¡ dpV¡$ D“pmy L$pe®ipmp
Å¡L$f rh.rhop“gnu âh©rÑAp¡ dpV¡$ N°pçe rhõspfdp„’u bpmL$p¡ 

rhop““p dp¡X$ëk : rhop““p„ rkÙp„s D‘f L$pd L$fsp„ L¡$ÞÖdp„ Aphu iL¡$ “l]. dpV¡$ gp¡L$rhop“ L¡$ÞÖdp„’u L¡$ÞÖ“p rhop“ 
Working Models îÙpqv$‘ apDÞX¡$i“ V$ud Üpfp b“phpep lsp L$p¡çey“uL¡$V$f N°pçe rhõspfdp„ S>B“¡ bpmL$p¡“¡ rhrh^ âh©rÑAp¡ L$fph¡ 
S>¡dp„ L¡$rgX$p¡õL$p¡‘, V¡$rgõL$p¡‘, d¡ÆL$ rkV$u hp¡ëV$ duV$f, b¡g¡Þk]N R>¡. V²$pÞk‘¡L$ rkg¡L$k“p klL$pf’u sp. 4-5-2015 ’u 8-5-
X$p¡g, L¡$d¡fp rh. dp¡X$ëk b“phpep lsp. Ap L$pe®ipmpdp„ 7‘ 2015 ky^u l¥“p‘yfp Npd Mps¡ rhrh^ âh©rÑAp¡ L¡$ÞÖ“p„ 
rhÛp’}Ap¡A¡ cpN gu^p¡ lsp¡. ârsr“r^Ap¡ Üpfp L$fpB lsu. Ap L$pe®¾$ddp„ Ágpk ‘¡BÞV$]„N, a¡b°uL$ 

N°pd kcp : NyS>L$p¡õV$ Üpfp ‘yfõL©$s A“¡ gp¡L$rhop“ L¡$ÞÖ ‘¡BÞV$]N rhop““u qaëdp¡, fdsp¡, rhop““p„ dp¡X$ëk s¡dS> L$pNmdp„’u 
ip¡‘]N b¡N hN¡f¡ iuMhhpdp„ Apìey„ lsy„. Ap L$pe®ipmpdp„ b„“¡ Üpfp Apep¡Æs  Ap L$pe®¾$d A“NY$dp„  Apep¡Åep¡ lsp¡. ‘y“: âpàe 
Nppd“p Ly$g 160  bpmL$p¡A¡ cpN gu^p¡ lsp¡. DÅ® ”p¡sp¡“p âQpf A’£ k|e®L|$L$f, â¡if L|$L$f A“¡ r“^|®d  Qygp“y„ 

âv$i®“ kl r“v$i®“ L$fpeyy„ lsy„. Ap L$pe®¾$d’u N°pçeS>“p¡“¡ Aphp (3)  gp¡L$rhop“ L¡$ÞÖ Mps¡ D“pmy hL®$ip¡‘
kp^“p¡“p¡ D‘ep¡N L$fu DÅ® bQs dpV¡$ â¡qfs L$fpep lsp. Ap kp^“p¡ v$f hj®“u S>¡d d¡ dlr“pdp„ Arsie Nfdudp„ blpfNpd S>hp 
hp‘fhp’u õhpõ’ k„b„^u  apev$pAp¡ ‘Z kdÅhhpdp„ Apìep lsp. L$fsp rhÛp’}Ap¡ gp¡L$rhop“ L¡$ÞÖdp„ Aphhp“y„ ‘k„v$  L$f¡ R>¡. ApMp 
Ap L$pe®¾$d 1-4-2015“p fp¡S> Apep¡Åep¡  lsp¡.drl“p v$fçep“ f‘ ’u 30 âh©rÑAp¡ Apep¡Åe R>¡. bpmL$p¡ A¡d“u 

‘ep®hfZgnu ÅN©rs L$pe®¾$d  : N©rlZuAp¡“¡ ‘ep®hfZ d“‘k„v$  âh©rÑAp¡  fk‘|h®L$ L$f¡ R>¡.
rhjeL$ kÅNsp gphhp dlpfpÅ kepÆfph eyr“.“p„ a¡L$ëV$u Ap¡a ApV®$ A“¡ ¾$paV$ : Ap rhje“p¡ D‘ep¡N rhop“ n¡Ó¡ L¡$hu fus¡ lp¡B 
a¡dugu A¡ÞX$ L$p¡çey“uV$u kpeÞk“p îudsu kyLy$g d¡X$d s¡dS> Dh®iu iL¡$? ‘Z rhop““u ApL©$rsAp¡ v$p¡fhp dpV¡$ ‘Z Ap rhje iuMhp¡ 
d¡X$d Üpfp hpsp®gp‘ s¡dS> qaëd ip¡“y„ Apep¡S>“ L$fpey„ lsy„. S>¡dp„ S>ê$fu R>¡. Sy>“u L$pQ“u hõsy D‘f ‘¡BÞV$]N, L$p‘X$ D‘f ‘¡BÞV$]N, l¡ÞX$ 
lqfAp¡d “Nf drlgp d„X$m“u 3‘ bl¡“p¡A¡ cpN gu^p¡ lsp¡. Ap ‘¡BÞV$]N, qv$hpmu g¡ç‘, rQÓLgp, rhrh^ âL$pf“u Apfsu ’pmu 
L$pe®¾$d L¡$ÞÖ Mps¡ sp. 4-4-2015 s¡dS> 7-4-2015“p fp¡S> rhjep¡“¡ Aphfu g¡hpdp„ Apìep lsp. Ap L$pe®ipmp 4 hj®“p„ 
Apep¡Åep¡ lsp¡.bpmL$p¡’u 16 hj®“p„ bpmL$p¡ dpV¡$ Apep¡ÅB lsu. S>¡dp„ Ly$g 85  

...      ljp¯Nu eproL$ k„õ’p kdpQpf
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$gp¡L$ rhop“ L¡$ÞÖ“u dygpL$ps¡ ipmpAp¡  : hõsyAp¡ b“phsp  iuMhhpdp„ Aphu lsu. îu Aê$Z  dS>d|v$pf Üpfp 
bpmL$p¡“¡ iuMpX$hpdp„ Apìey„ lsy„.Sy>“ v$fçep“ ipmpAp¡dp„ ‘funp s¡dS> fÅAp¡ lp¡hp’u L¡$ÞÖ“u 
(5) Ap„sffpô²$ue ep¡N qv$““u DS>hZu : sp. 21-6-dygpL$ps¡ Aphu iL$psy„ “’u. sp. 2-4-15“p fp¡S> X$p¸. íepd âkpv$ 

dyMfÆ âpedfu ipmp“p f6 rhÛp’}Ap¡ A“¡ f rinL$p¡A¡ L¡$ÞÖ“u 2015“p fp¡S> Ap DS>hZu gp¡L$rhop“ L¡$ÞÖ Mps¡ as¡N„S> gpe“¡k 
dygpL$ps gu^u lsu. s¡dS> sp. 4-4-2015“p fp¡S> A¡g¡[çbL$ L$bg“u bl¡“p¡ Üpfp ep¡Np L$fpep lsp. s¡dS> rhS>e “Nf Np¡fhp Mps¡ 
rhÛpge“p 140 rhÛp’}Ap¡ A“¡ 3 rinL$p¡ dygpL$ps¡ Apìep lsp, ‘Z gp¡L$ rhop“ L¡$ÞÖ Üpfp ep¡N“y„ Apep¡S>“ L$fhpdp„ Apìey„ lsy„.

(6) MNp¡m rhop“ A„NN®s L$pe®¾$d : sp. 30-6-15“p fp¡S> A“¡ qaëd ip¡ s¡dS> A¡“Æ® lp¡g, V¡$L$“p¡gp¡Æ A“¡ bpep¡V¡$L$“p¡gp¡Æ 
lp¡g“u dygpL$ps gu^u lsu. gp¡L$ rhop“ L¡$ÞÖdp„ iy¾$ A“¡ Nyê$ N°l M|b S> “ÆL v$¡Mphp“p¡ “Åfp¡ 
$(1) rhriô$ qv$““u DS>hZu : Earth Day Celebration sp. V¡$rgõL$p¡‘ Üpfp sS>o îu Aê$Z kpBhpg¡ Üpfp bsphhpdp„ Apìep¡ 
22-4-2015“p fp¡S> Ap qv$hk“u DS>hZu“p„ cpNê$‘¡ îu Aê$Z  lsp¡. Ap kp’¡ Q„Ö A“¡ ir““¡ ‘Z V¡$rgõL$p¡‘dp„’u rhÛp’}Ap¡A¡ 
dS>d|v$pf Üpfp bpmL$p¡“¡ rb“D‘ep¡Nu L„$L$p¡Óu  L$hf rhN¡f¡“p¡ D‘ep¡N r“lpþep lsp. Ap “Åfp¡ AØcys v$¡Mpsp¡ lsp¡. Nyê$“p D‘N°l ‘Z Å¡B 
L$fu “hu“spkcf L$hf b“phsp iuMhpX$ép lsp kp’¡ L$pNm“p¡ bNpX$ iL$psp lsp.

(7) k¡rd“pf : Saving Electricity in Industries Ap “lu L$fhp“u ‘Z  kdS>Z Ap‘hpdp„ Aphu lsu.  Ap L$pe®¾$ddp„  7‘ 
rhÛp’}Ap¡A¡ cpN gu^p¡ lsp¡.$ L$pe®¾$d hj®dp„ f ’u 3 hMs gp¡L$rhop“ L¡$ÞÖ Üpfp Apep¡Åe R>¡. S>¡dp„ 
(2) rhð ‘ep®hfZ qv$““u DS>hZu :  rhð ‘ep®hfZ“u  fnp Industries dp„’u A¡[ÞS>r“ek® cpN g¡ R>¡. Ap L$pe®¾$ddp„ sS>o 

X$p¸. bu. Æ. v$¡kpB s¡dS> îu S>¡.A¡k. fpZp Üpfp hpsp®gp‘ A‘pep¡ A¡ Ap‘Zp b^p“u S>hpbv$pfu R>¡ dpV¡$ Ap qv$hk¡ sp¡ S>“ÅN©rs  
lsp¡. Ap  L$pe®¾$ddp„ 12 BÞX$õV²$uTdp„’u 19 A¡[ÞS>r“ek® Apìep L$pe®¾$dp¡ ’hp S Å¡BA¡. ‘-6-2015“p qv$hk¡ gp¡L$rhop“ L¡$ÞÖ  
lsp.Mps¡ "îu ep¡N¡i L$p¡W$pfu rgrMs' "by„v$ by„v$ Ad©s' ‘y[õsL$p“y rhdp¡Q“ 
(8) ìek“dyq¼s L$pe®¾$d : ìek“ dp“hu“p„ Æh““¡ M|b “yL$ip“ ‘Úîu  X$p¸. dy“ucpB dl¡sp s¡dS> dlpfpÅ kepÆfph eyr“.“p a¡L$ëV$u 

Ap¡a A¡S>eyL¡$i“ A¡ÞX$ kpeL$p¡gp¡Æ“p X$u“ îu fpdQ„Ö“ L$p¡W$pfu“p ‘lp¢QpX¡$ R>¡ R>sp„ ‘Z OZp b^p v$pê$ sdpLy$ NyV$L$p rhN¡f¡“p ìek“u ’B 
hfv$ lõs¡ L$fhpdp„ Apìey„ lsy. îu L$prs®L$ D‘pÂepe“p hÞe Æh“ D‘f Åe R>¡. ìek“dp„’u dyL$s ’hp L¡$hu fus¡ A“¡ L$p¡“u dv$v$ gB iL$pe 
‘pX¡$gp ky„v$f ap¡V$p¡N°pak“y„ âv$i®“ Apep¡Åey„ lsy„. s¡dS> qaëd ip¡  ‘Z Aphu dprlsu Ap‘sp¡ L$pe®¾$d gp¡L$rhop“ L¡$ÞÖ Üpfp S>„bykf Npd 
rhÛp’}Ap¡“¡ bsphhpdp„ Apìep¡ lsp¡. "“v$uL$u v$lp“u b„v$p¡ L$u Mps¡ Apep¡Åep¡ lsp¡. S>¡dp„ âv$i®“ s¡dS> ‘phf ‘p¡BÞV$ â¡TÞV¡$i“’u 
Sy>bp“u' “pdL$u qaëd ‘Z b^pA¡ r“lpmu lsu. Ap L$pe®¾$ddp„ ìek“’ u ’sp ipfuqfL$ “yL$ip““u dprlsu A‘pB lsu. 
A¡bubu L„$‘““p L$d®QpfuAp¡“p 7‘ bpmL$p¡ s¡dS> Apd„Óus D‘[õ’s (9) V. M. Chemburkar Memorial Lcture Series 

dl¡dp“p¡ D‘[õ’s füp lsp. No.9 : Ap L$pe®¾$d“y„ Apep¡S>“ gp¡L$rhop“ L¡$ÞÖ hX$p¡v$fp“p 
(3) k¡ÞV²$g ‘p¡ëeyi“ L„$V²$p¡g bp¡X®$ (CPCB) Üpfp L¡$ÞÖ Mps¡ ApÛõ’p‘L$ õh îu hk„s hpd“fph Q¡çbyfL$f“u õd©rsdp„ L$fhpdp„ 
‘ep®hfZ gnu rQÓ lqfapB“y„ Apep¡S>“ L$fpey„ lsy. S>¡dp„ ‘‘ Aph¡ R>¡. A¡ g¡L$Qf rkfuTdp„ AÐepf ky^udp„ v$¡idp„ A“¡ rhðcfdp„ 
rhÛp’}Ap¡A¡ cpN gu^p¡ lsp¡. Ap qv$hk¡ îu rhipg W$pLy$f, L¡$“pB“ â¿eps ’e¡gp h¥opr“L$p¡, ‘ep®hfZrhv$p¡ s¡dS> r“óZp„sp¡A¡ rhrh^ 
N°y‘ kpfp QL$gu“p dpmp“y rhõsfZ L$fpey„ lsy„. rhð ‘ep®hfZ qv$““u rhop“gnu âhQ“p¡ Apàep R>¡. 8 d¡ 2015“p fp¡S> “v$uAp¡dp„  
DS>hZu“p cpN ê$‘¡ sp.7-6-15“p fp¡S> All India S>mk„fnZ rhje l¡W$m "Waterman of India" îu 
Development (AID)  N°y‘ kp’¡ gp¡L$ rhop“ L¡$ÞÖ kepÆbpN fpS>¡ÞÖtkl“¡ "“v$uAp¢L$p kpdyrlL$ âb„^“ Ap¥f ‘y“Æ®h“' rhje 
Mps¡ N°u“’p¡“ dp„ Å¡X$pey„ lsy„ A“¡ 800 ‘ep®hfZ â¡duAp¡A¡ f¡gu D‘f hpsp®gp‘ Ap‘hp Apd„rÓs L$fpep lsp. Ap hpsp®gp‘dp„ A¡dZ¡ 
L$pY$u lsu. kepÆbpN Mps¡ hlp¡ rhðprdÓu Arcep““p ‘p¡õV$f“y„ ‘pZu k„N°l rhje D‘f kdS>Z Ap‘u s¡dS> s¡dZ¡ ‘p¡sp“p¡ 
âv$i®“ Apep¡Åey lsy. s¡dS> kuL$bp¡g“y rhsfZ L$fhpdp„ Apìey„ lsy„. õhp“ycph ‘Z S>Zpìep lsp. fpS>õ’p“dp„ kps “v$uAp¡ S>¡ kyL$pB 
sp. 14-6-2015“p fp¡S> rhð ‘ep®hfZ qv$““u DS>hZu“p S>su lsu Qp¡dpkpdp„ cf¡gy„ ‘pZu hlu S>s„y AV$L$phu s¡dZ¡ kps¡ “v$u“¡ 
cpNê$‘¡ îu Aê$ZcpB ‘V¡g k„Qprgs Tree Lovers MmMm hl¡su L$fu. Ap L$pe® dpV¡$ A¡d“¡ f¡d“ d¡Ák¡k A¡hp¡X®$’u 

“hpS>dp„ Apìep R>¡.Educational Research Institute Foundation, 
Vadodara“p kp¥S>Þe’u h©npfp¡‘Z“p¡ L$pe®¾$d Apep¡Åep¡ lsp¡. (9) A„^îÂ^p r“d|®g“ L$pe®¾$d : sp. 24-4-2015“p 
S>¡dp„ hX$p¡v$fp“p çeyr“rk‘g L$rdí“f lpS>f füp lsp. hlp¡ rhðprdÓu ApgõV$p¡d L„$‘“u“p L$d®QpfuAp¡ dpV¡$ A„^îÂ^p A“¡ s¡“u ‘pR>m 
Arcep““p ‘p¡õV$fp¡“y„ ‘Z âv$i®“ Apep¡Åey lsy. Ap L$pe®¾$ddp„ Ry>‘pe¡gp rhop““¡ k„õ’p“p îu qv$“¡i Np„^u  Üpfp âep¡N L$fu r“v$i®“  
f00 S>¡V$gp ‘ep®hfZ â¡duAp¡ lpS>f füp lsp. L$fpey„ lsy. Ap L$pe®¾$ddp„ 1‘0 L$d®QpfuAp¡ A“¡ A¡d“p Ly$Vy„buS>“p¡ 
(4) rhð ‘©Õhu qv$““u DS>hZu : 22-4-2015“p qv$hk¡ lpS>f  füp lsp.
kdN° rhðdp„ Ap qv$hk“u DS>hZu L$fpe R>¡. Ágp¡bg hp¡rd¯N A“¡ (10) Workshop on Science Article Writing :
N°u“  lpDk Ba¡L$V$“u hpsp¡ M|b ’pe R>¡ ‘Z Adgdp„ d|L$u iL$psy “’u. sp. 11-4-2015 A“¡ 12-4-2015“p fp¡S> gp¡L$rhop“ L¡$ÞÖ, 
Ap qv$“¡ bmL$p¡“¡ S|>“u L„$L$p¡ÓuAp¡, kpfp L$pNmp¡dp„’u L$hf A“¡ L$pX®$ ApZ„v$ Mps¡ b¡ qv$hk dpV¡$ L$pe®ipmp Apep¡ÅB lsu S>¡dp„  k„õ’p“p  
b“phsp  iuMìep lsp. S|>“u hõsyAp¡ a¢L$u “p v$¡sp„ A¡dp„’u  “hu“ Ly$. Qpd} ipl¡ cpN gu^p¡ lsp¡.

 A¡râg, d¡l, 
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his students, KSK organized an informal lunch-hour lectures.
discussion where the students were free to discuss any In 1942, KSK moved to Allahabad University as 
question in physics, mathematics or chemistry. It became so Professor and Head of the Department of Physics.  Here he 
popular that students from nearby colleges started attending took up the physics of solids, in particular metals.
it. Often the big gallery of the lecture room used to be full to In 1948, KSK took over the directorship of the 
over flowing. National Physical Laboratory (NPL) set up by free India as 

In 1920, Krishnan went to work with C.V. Raman at one of the national laboratories under the aegis of the 
the Indian Association for the Cultivation of Science, Kolkata Council of Scientific and Industrial Research (CSIR). In NPL, 
(then Calcutta). About his joining Raman’s research group, besides carrying out his administrative responsibilities, he 
Krishnan later wrote : “I relinquished the small job I had and continued his activities in his chosen fields of research. He 
decided to do research in physics and went to Prof. C.V. also turned his attention to problem in the thermionics, a 
Raman at Calcutta. But, he did not agree for my starting branch of electronics dealing with the emission of electrons 
research immediately. Only after learning various aspects of from matter under the influence of heat. 
physics properly at Calcutta University for two years was I KSK received a number of honours both in India and 
able to join his research group. I had the good fortune of abroad. In 1948 he became the General President of Indian 
having a five year “Gurukula Vasam’ there. These five years Science Congress. The title of Padma Bhusan was awarded 
turned out to be a festive season in my science life”. KSK to him by the Govt. of India in 1954. In 1955, the US National 
worked very hard. It is said that his work in the laboratory Academy of Science invited KSK to be the guest speaker at 
began at 6 a.m., often after an early walk and an cold bath. their Annual Dinner. He was specially flown over to America 
But his interests were not confined to research alone. He for the purpose. It was a rare privilege. Earlier this privilege 
also studied a lot of literature, religion and philosophy. was enjoyed by only the Presidents of the Royal Society of 

Besides his research work and general reading he London, of the Royal Netherlands Academy and of the 
also took active interest in sports. He was a good football Swedish Academy. Here he delivered a lecture on cultural 
player. And he was a frequent visitor to the Eden Gardens for values in technical education. Hasbrouck van Vleck (1899-
watching a football match. He used to play bridge and also 1980) pioneer in the development of modern quantum 
tennis. He used to take a very lively interest in political mechanical theory of magnetism and who got Nobel Prize in 
movement. But all this did not affect the quality or quantity of 1977 commented on this lecture. “He (Krishnan) quoted 
his scientific work. At the instance of Raman he engaged extensively from Whitehead and it was his speech that 
himself in experimental study of the scattering of light in a prompted me to read some of Whitehead’s writings.” Alfred 
large number of liquids, and its theoretical interpretations. North Whitehead (1861-1947), the British mathematician, 
He played a significant role in the discovery of Raman Effect. physicist and philosopher, pioneered (alongwith Bertrand 
It is important to note that though Krishnan played an Russel) in mathematical logic and foundations of 
important role in the discovery the Raman Effect he did not mathematics. 
pursue this subject in later part of his career. He worked in He was elected a Fellow of the Royal Society of 
fields like magnetism, thermal conductivity and thermionics. London in 1940. He was Knighted in 1946. In 1956, he was 

Arnold Sommerfeld visited Calcutta in October 1928 elected a Foreign Associate of the US National Academy of 
to give lectures on ‘Modern Developments in Wave Sciences. KSK was the first recipient of the Bhatnagar 
Mechanics’. KSK assisted Sommerfeld to prepare a book Memorial Award in 1961. The Govt. of India made him a 
based on the lectures for publication by the Calcutta National Professor. KSK was a founder member of the 
University. It was not just simply reproduction of the lectures. International Union of Crystallography. Among the other 
He developed the lectures in an independent and original members were Max Theodor Felix Von Laue (1879-1960) 
way, supplying new and elegant mathematical proofs. and William Lawrence Bragg (1890-1971). He was 
Somerfield commended for KSK’s originality and President of the National Academy of Sciences and also of 
scholarship. In fact it is said that Somerfield offered to its predecessor National Institute of Sciences of India. He 
publish the book under joint authorship. However, the offer was the Vice President of the International Union of Pure 
was politely declined by KSK. and Applied Physics and International Council of Scientific 

In December 1928 KSK moved to the Dacca Unions. 
University (now in Bangladesh) as the Reader of in the KSK died on June 13, 1961. We would like to end this 
physics Department. At the time Satyendra Nath Bose was write-up by quoting from an article on Krishnan by Shiv 
the Head of the Physics Department. In Dacca University he Visvanathan, a sociologist of science and who has worked 
studied magnetic properties of crystals in relation to their on Krishnan and his NPL days: “When NPL was being built 
structure. In the process KSK developed elegant and precise there were two trees in front which were creating problems. 
experimental technique to measures the magnetic anisotropy The builders decided to cut them down. When the axe was 
of dia - and paramagnetic crystals. The research papers about to fall, Krishnan was just driving in. He stopped, 
published by KSK and his colleagues from Dacca University are astonished and horrified and then came running up to the 
considered to be foundation stones of the modern fields of tree cutters jabbering in his not too articulate Hindi. Seeing 
crystal magnetism and magneto chemistry. In 1933 KSK came Krishanan’s distress, Kanvinde, the architect, also rushed to 
back to Kolkata to take up the post of Mahendralal Sircar the scene. Krishnan asked them ̀ Why are you cutting down 
Professor of Physics in the Indian Association for the Cultivation these trees ?’ The architect answered ‘Sir, we thought they 
of Science. He continued to study of magnetic properties of looked asymmetrical in the landscape’. Krishnan fell silent 
crystals in relation to their structure. and then replied, `You can still create symmetry. Not by 

In 1937, KSK was invited by Lord Rutherford to the cutting down a tree but by adding one more’. The aesthetics 
Cavendish Laboratory, Cambridge, and by Sir William of the man who loved Whitehead and admired Pavlova is 
Lawrence Bragg to the Royal Institution, London, to give captured in this vignette.”
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