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s„Óu g¡M....!

- ljp¯Nu eproL$

kyo hpQL$ rdÓp¡,

^d^p¡Msp sp‘“u iê$Aps ’B NB R>¡. F>syQ¾$ 
âdpZ¡ Qpf drl“p Nfdu fl¡ R>¡ ‘Z h^sp S>sp âv|$jZ“¡ 
L$pfZ¡ Nfdu“y„ âdpZ M|b S> h^u Ney„ R>¡ dpV¡$ klº kp’¡
dmu âv|$jZ Ap¡Ry>„ L$fu ̂ fsu“p sp‘dp““¡ bQphuA¡. 

b°ûp„X$“¡ ÅZhy„ M|b AV$‘Vy$ R>¡. Ad¡qfL$p“u 
S>Nrh¿eps AhL$pi k„ip¡^“ k„õ’p-“pkpA¡ A„sqfndp„ 
A¡L$ “hp kp¥f d„X$m“p A[õsÐh“u ip¡^ L$fu lp¡hp“p¡ k„v$¡ip¡ 
âkpfZ L$ep£ R>¡. “pkp“p„ h¥opr“L$p¡“¡ kp¥f d„X$m blpf“p 
A“¡ Æh““y„ A[õsÐh ^fphsp Tp¡““p„ A¡L$ spfp“u 
Apk‘pk ^fsu ApL$pf“p„ kps N°lp¡ Å¡hp dþep„ R>¡. Aphp 
A„sqfndp„ spqfL$p“u S>¡d QdL$su cpfs“u L$ë‘“p Qphgp 
A„sqfn“u spqfL$p kdN° rhðdp„ ârkÝ^u ‘pdu R>¡. Ap“y„ 
L$pfZ ‘Z ApÐdrhðpk A“¡ ×Y$ k„L$ë‘ R>¡. “pkpA¡ ‘Z 
A„sqfn“u A¡L$ rhipm DëL$p“¡ L$ë‘“p “pd Ap‘u s¡“¡ Adf 
b“phu v$u^u.

hZ®‘V$ rhop“ - õ‘¡L$V²$p¡õL$p¡‘u cp¥rsL$ ip”“u 
dlÐh“u ipMp R>¡. fp¡S>bfp¡S>“p Æh“dp„ A“¡ AÞeÓ s¡“p¡ 
OZp¡ D‘ep¡N ’pe R>¡. Ap g¡Mdp„ Ap ipMp“u ‘¡V$p ipMpAp¡ 
A“¡ s¡“p D‘ep¡Np¡ rhi¡ dprlsu Ap‘hpdp„ Aph¡ R>¡.

dp“h ifuf AbÅ¡ L$p¡jp¡“y„ b“¡gy„ R>¡. Aphp A¡L$ 
L$p¡j“u fQ“p Ap A„L$dp„ bsphu R>¡. rhÛp’} rdÓp¡ S>ê$f’u 
hp„QÅ¡. hëX®$ l¡ë’ Ap¡N£“pCT¡i““p„ Al¡hpg âdpZ¡ 12 
A¡hp b¡L$V¡$qfep R>¡ S>¡ L$p¡B A¡[ÞV$bpep¡qV$L$’u L$pbydp„ Aphu 
iL$sp “’u. 

rhÛp’}Ap¡“p„ d“ Ndsp Å¡X$L$p Å¡X$p¡“p¡ ‘Z 
kdph¡i L$ep£ R>¡. Ap‘ ‘Z kpfp g¡Mp¡ dp¡L$gu klcpNu ’ip¡ 
A¡ S> iyc¡ÃR>p...

g¡M“y„ “pd 
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C. V. Vishveshwara (1938–2017)
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C. V. Vishveshwara (Vishu) is associated to most of us with quasi-normal 
modes or the ring down of a black hole. The prediction that his simple 
calculations made was dramatically verified after 46 years with the 
discovery of gravitational waves by LIGO, which was almost a year before 
he breathed his last on 16 January 2017 in Bengaluru. It was, therefore, 
most fortuitous that he could experience the exhilaration and satisfaction 
of his contribution when the whole world was cheering and applauding. 
Vishu will be remembered for a long time not only for his seminal 
contributions to understanding black holes, but also fondly for the word 
pictures and the Sydney Harris-like cartoons he created to share with his 
professional colleagues and the lay public the esoteric consequences of 
Einstein’s general theory of relativity. His talks inspired generations of 
students to a career in science, and through the activities at the Jawaharlal 
Nehru Planetarium, Bengaluru and the Bangalore Association for Science 
Education (BASE) the inspiration lives on.

Vishveshwara was born on 6 March 1938 Vishu was the first to prove the stability of 
in Bengaluru. He had his schooling there and then non - rotating black holes under linear 
went to Mysore University for further studies. He perturbations. Regarding this Brandon Carter 
obtained the B Sc (Hons) degree in 1958 and M remarked : ‘Vishu was one of the first to 
Sc degree in 1959 from Central College of the appreciate the importance of this problem and 
then Mysore University. He then went to USA for who played an important role in persuading others 
higher studies. After getting his A.M. from to take the problem seriously as something of 
Columbia University, New York, in 1964 Vishu potential astrophysical relevance by providing the 
moved to the University of Maryland from where first convincing proof that at least in one case 
he got his Ph D in 1968. His thesis advisor was C. namely the Schwarzschild solution, such an 
W. Misner, the ‘M’ of the directory of the universe, equilibrium state can be stable.’ Laborating 
MTW. His thesis subject was ‘Stability of further, Bernard Whiting wrote: ‘Vishveshwara’s 
Schwarzschild metric’. After stints as a original discussion of stability  showed that there 
postdoctoral fellow and a visiting faculty member was no superficial case establishing the instability 
at the Institute of Space Studies (1968–69), New basically by dealing with single modes and by 
York University (1969– 72), Boston University demonstrating the positivity of effective 
(1972–74), and University of Pittsburgh potentials. Establishing point-wise bounded ness 
(1974–76), Vishu returned to Bengaluru in 1976 requires use of more refined tools leading to a 
and joined the Raman Research Institute (RRI). In method that differs markedly in substance but not 
December 1992, he moved from RRI to the Indian at all in essence from the relatively simple positive 
Institute of Astrophysics (IIA), Bengaluru as a potential approach. Vishu made a number of 
senior professor, from where he retired in 2005. significant breakthroughs...’ 

One of the most important and bizarre Vishu was the pioneer who explored how 
predictions of general relativity is the existence of black holes respond when externally perturbed4 
black holes – objects from which  ot hing can and proved that regardless of the perturbation, 
come out, including light. It marks a one-way Schwarzschild black holes get rid of any 
surface which can only be crossed one way but deformation imparted to them by radiating 
not the other – things can fall in but nothing can gravitational waves with a frequency and decay 
come out. A brief historical aside is not out of place time that depended only on their mass. These 
to give a flavour of the times when Vishu’s characteristic waves are technically termed 
important papers were written. quasi-normal modes, which is why after the 
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announcement of the gravitational wave detection Indian history, art, literature and music. By 
by LIGO, Vishu laid claim to the nom de plume example, he set up high standards for all the JNP 
‘quasi modo of black holes’. Quasi - normal personnel and mentored them till the very end. But 
modes are like the dying tones of a bell struck with JNP was not to be just a theatre. It had to play a 
a hammer and are referred to as the ring down role in science education in the city. Thus, in 1992 
radiation. Vishu’s work is fundamental to our the BASE was set up by Vishu to systematically 
understanding of black holes and began a new expose, attract and mentor students from schools 
chapter in how to study them. and colleges for a career in science. It may 

surprise many that in spite of being a pure theorist, Many of us met Vishu during the Einstein 
Vishu firmly believed in doing science centenary symposium at Physical Research 
experiments. Through activities like ‘science in Laboratory, Ahmedabad in 1979. Though we have 
action’, he emphasized the importance of bringing other wonderful memories of the symposium, the 
out in young students the joy of seeing scientific most memorable one was Vishu’s lecture entitled 
phenomena. That was a way to attract them to ‘Black holes for bedtime’. It was a magical 
science. In fact, this philosophy of ‘doing’ science experience; an exotic cocktail of science, art, 
underlined every activity that was visualized at humour and caricature. Equations were not 
JNP in the coming years: SEED (Science necessarily abstract and unspeakable, and could 
Education in Early Development) for middle-well be translated in the best literary tradition if you 
school children, SOW (Science Over the were Vishu. 
Weekends) for high-school children and at the 

At RRI and later at IIA, Vishu explored 
pinnacle of the educational programmes, REAP 

problems in classical general relativity with 
(Research Education Advancement Programme) 

possible astrophysical implications. 
for undergraduate students. SEED, SOW and 

Together with J. V. Narlikar, Vishu played a REAP, all have a strong presence of experiments 
key role in bringing long due recognition to the that make the programmes dynamic and vibrant 
doyens of general relativity P. C. Vaidya and A. K. and endearing to students. During the last 20 
Raychauduri. A volume entitled Random Walk in years, all these programmes have seen a steady 
Relativity and Cosmology coedited by them was growth in the number of students attending them 
released in 1986  at RRI and the royalties from its and also in attracting quality students with a 
royalties supplemented by royalties of the potential to excel in a career in science. No 
International Conference on Gravitation and wonder that more than 100 students who passed 
Cosmology (ICGC) proceedings used to setup the through JNP are either pursuing Ph D 
Vaidya –Raychaudhuri Endowment Lecture of the programmes. Finally setting up of a science park 
Indian Association for General Relativity and at JNP was also Vishu’s initiative. 
Gravitation(IAGRG). Vishu was closely involved 

When the gravitational wave discovery by 
in the group that initiated, planned and organized 

LIGO was announced last year, Vishu was elated. 
UGC Schools on general relativity and cosmology 

We have never seen him so high, thrilled by the 
in the 1980.

possibility that soon there would be events where 
Vishu’s public lectures inspired a number of the quasi normal modes would be even more  

students all over the country. His lectures at the strong. The profoundness of this discovery is in 
Bangalore Science Forum, started by his guru H. the realization that the black hole, which is purely a 
Narasimhaiah, always drew huge numbers. Vishu geometric object without any hard surface 
was a best-seller. boundary, rings under perturbations like a material 

object. It is indeed the most telling and ‘visible’ The Jawaharlal Nehru Planetarium(JNP), 
defining property of a black hole. And Vishu was its Bengaluru is a testament to Vishu’s vision which 
discoverer.  We will miss you Vishu even as we try showcases his multi-faceted personality in 
very hard to follow your favourite lines from science communication and education. Starting 
Machado: ‘Traveller there is no Path, Paths are as its founder Director in 1988, Vishu brought 
made by Walking ...’together a dedicated and talented team and 

inspired them to build a world class planetarium 
scripting unique shows integrating the best in 
science and astronomy with the best in world and 

NARESH DADHICH
BALA IYER

CURRENT SCIENCE, VOL. 112,
NO. 868 4, 25 FEBRUARY 2017
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(1) D^fk Mph Ðepf¡ sdpfu ðpk“mudp„ lhp“u TX$‘ AhpS>“u (23) Ap‘Ï„ ùv$e Æh“L$pm v$fçep“ Apif¡ 15 L$fp¡X$ guV$f 
TX$‘ L$fsp„ h^y lp¡e R>¡. S>¡V$gy„ gp¡lu ‘ç‘ L$f¡ R>¡. S>¡“p’u gNcN 200 S>¡V$gp  

V²¡$““p  V¡$ÞL$f cfu iL$pe.(2) Ap‘Zp„ ifufdp„ Sy>v$p Sy>v$p âL$pf“p 20 S>¡V$gp„ lp¡dp£Þk 
Aph¡gp R>¡ L¡$ S>¡ ifuf“p Qp¡½$k A„Np¡“p„ L$pe® ‘f Akf L$f¡ R>¡. (24) Ap‘Zp„ AÞ“dpN® g„bpB Apif¡ 30 auV$ S>¡V$gu lp¡e R>¡. 

(dyM’u gB“¡ Nyv$p ky^u)(3) Æc A¡ Ap‘Zp ifufdp„ Aph¡g kp¥’u dS>b|s dkëk R>¡.
(25) Ap‘Zu Ap„Nmu 30 “¡“p¡ duV$f S>¡V$gu “p“u hõsy“p¡ ‘Z (4) ùv$edp„ Aph¡gp v$f¡L$ Mp“pdp„ gNcN 70 rdgu S>¡V$gy„ gp¡lu 

õ‘i® ‘pfMu iL¡$ R>¡.kdpB iL¡$ R>¡.
(26) AÐepf ky^u “p¢^pe¡gy„ kp¥’u KQy„ ipqffuL$ sp‘dp“ (5) “pX$u“p ̂ bL$pfp kf¡fpi 60 ’u 100 S>¡V$gp lp¡e R>¡.

0(sph hMs¡) 115.7F A¡V$g¡ L¡$ 46.5- F R>¡.(6) fL$shplu“udp„ gp¡lu 1$ k¡L$ÞX$“p 1 duV$f“u TX$‘¡ hl¡ R>¡.
(27) Ap‘Zu  õhpv$¡[ÞÖe“p„ L$p¡jp¡ v$f AW$hpqX$e¡ “hp b“¡ R>¡.(7) Ap‘Zp„ ifufdp„ gNcN 60,000 qL$gp¡duV$f gp„bu 
(28) kpdpÞe fus¡ Ap‘Zp„ ifufdp„ Aph¡gp Qfbu“p L$p¡jp¡f¼shprl“uAp¡ Aph¡gu R>¡.

10 hj® ky^u Æh¡ R>¡.(8) S>¡ ìeqL$s“y„ hS>“ 75 qL$gp¡N°pd S>¡V$gy„ lp¡e s¡“p ifufdp„ 
(29) v$f 10,000 dpZk¡ A¡L$ dpZk“p„ ifufdp„ Ap„sqfL$ gNcN ‘p„Q guV$f S>¡V$gy„ gp¡lu lp¡e R>¡.

A„Np¡ DëV$p Np¡W$hpe¡gp Å¡hp dm¡R>¡.(9) A¡L$ dpB¾$p¡guV$f gp¡ludp„ 40 ’u 50 gpM S>¡V$gp f¼sL$Zp¡ 
(30) V$Qgu Ap„Nmu hNf Ap‘Z¡ lp’“u gNcN 50% S>¡V$gu lp¡e R>¡.

dS>byssp Nydphu v$BA¡ R>uA¡.(10) A¡L$ dpB¾$p¡guV$f gp¡ludp„ 5,000 ’u 10,000 S>¡V$gp 
(31) A¡L$ f¼sL$Z“¡ ifuf“p¡ k„‘|Z® Ap„V$p¡ dpfsp 20 k¡L$ÞX$ð¡sL$Zp¡ lp¡e R>¡.

gpN¡ R>¡.(11) A¡L$ dpB¾$p¡guV$f gp¡ludp„ 1,50,000 ’u 5,00,000 
(32) gp¡lu A¡L$ qv$hkdp„ Ap‘Zp ifufdp„ gNcN 60,000 S>¡V$gp ÓpL$ L$Zp¡ lp¡e R>¡.

dpBg S>¡¡V$gy„ A„sf L$p‘u “pM¡ R>¡.(12) Ap‘Ï„ gp¡lu 60% àgpTdp„“y„ b“¡gy„ R>¡ A“¡ àgpTdpdp„ 
(33) “h® Bçàgkuk“u TX$‘ Apif¡ 400 qL$. du., L$gpL$ S>¡V$gu 90% ‘pZu lp¡e R>¡.

lp¡e R>¡.(13) ifuf“p lpX$L$p“¡ hS>““p rlkpb¡ kfMphhpdp„ Aph¡ sp¡ s¡ 
(34) A¡L$ qv$hkdp„ Ap‘Ï„ ùv$e 10,000 hpf  ̂ bL¡$ R>¡.õV$ug L$fsp ‘Z h^y dS>b|s R>¡.
(35) Ap‘Z¡ L$p¡B hõsy“¡ AX$L$uA¡ sp¡ s¡ k„v$¡ip¡ dNS>“¡ 124 (14) Å¡ dpZk“u Ap„M“¡ X$uÆV$g L¡$d¡fp kp’¡ kfMphhpdp„ Aph¡ 

dpBg / L$gpL$ S>¡V$gu TX$‘¡ ‘lp¢Q¡ R>¡.sp¡ Ap„Mp¡ 576 d¡Npr‘¼kg ̂ fph¡ R>¡.
(36) Ap‘Zp„ ifufdp„L$p¡‘f, T]L, L$p¡bpëV$, L¡$[ëied, d¡N¡“uT, (15) ifufdp„ Aph¡gp b^p S> b¡L$V¡$qfep“y„ hS>“ gNcN 2 qL$gp¡ 

ap¡õa¡V$, r“L$g A“¡ kuguL$p¡“ S>¡hp sÒhp¡ Aph¡gp R>¡.S>¡V$gy„ ’pe.
(37) dpZk s¡“p Æh“L$pm v$fçep“ A„v$pS>¡ 45 ‘pDÞX$ S>¡V$gu (16) ‘©Õhu ‘f S>¡V$gu dp“h hõsu R>¡ s¡“p L$fsp ‘Z h^y 

^|m ðpk dpfas ifufdp„ g¡ R>¡.b¡¼V¡$qfep kpdpÞe dpZk“p dp¡Y$pdp„ lp¡e R>¡.
(38) dkëk V$uõey L¡$gfu bpmhpdp„ Qfbu L$fsp ÓZ NZp h^y (17) AÐepf ky^udp„ gNcN 100 S>¡V$gp„  L¡$Þkf ip¡^pB Qy¼ep 

L$pe®nd R>¡.R>¡ ifuf“p L$p¡B ‘Z cpN“y„ L¡$Þkf ’B iL¡$ R>¡.
(39) 18 hj®“u Jdf ‘R>u dNS>“p¡ rhL$pk AV$L$u Åe R>¡.(18) Ap‘Zp lpX$L$pAp¡dp„ gNcN 31% S>¡V$gy„ ‘pZu lp¡e R>¡.
(40) ifufdp„ 600 õhs„Ó âL$pf“p„ õL¡$g¡V$g dkëk Aph¡gp (19) Å¡ ifuf“p v$f¡L$ L$p¡jdp„ Aph¡gp X$uA¡“A¡ Ry>V$p ‘pX$u km„N 

lp¡e R>¡.Np¡W$hhpdp„ Aph¡ sp¡ 10 rbgue“ dpBg gp„bu v$p¡fu b“¡.
(41) A„v$pS>¡ 10% ‘yê$j  A“¡ 8% drlgpAp¡ X$pbp¡X$u lp¡e R>¡.(20) d©Ðey ‘pçep“p ÓZ S>> qv$hkdp„ ifufdp„ Aph¡gp A¡ÞTpBçk 

d©s ifuf“¡ ‘Qphhp“y„ iê$ L$fu v$¡ R>¡. (42) v$ffp¡S> gNcN 80 ’u 100 S>¡V$gp dp’p“p hpm Mfsp 
lp¡e R>¡.(21) fpÓ¡ 7 L$gpL$ L$fsp„ Ap¡R>u KO sdpfu Jdfdp„ OV$pX$p¡ L$fu iL¡$ R>¡.

(43) v$f rdr“V¡$ X$pepbuV$uk’u vy$r“epdp„ 6 d©Ðey  ’pe R>¡. v$f 20 (22) Äepf¡ sd¡ A¡L$ X$Ngy„ dp„X$p¡ R>p¡ Ðepf¡ ifuf“p 2200 dkëk 
dpZk¡ A¡L$ ìe[¼s X$pepbuV$uk’u d©Ðey ‘pd¡ R>¡.s¡dp„ cpN g¡ R>¡.

 ...       “ugL$dg ipl



A„sqfn“u spqfL$p L$ë‘“p Qphgp
A¡ S>ê$fu “’u L¡$ k‘“p  Å¡hp dpV¡$ aL$s 

dlp“Nfp¡dp„ bpmL$p¡“¡ S> â¡fZp dm¡ R>¡. “p“p-“p“p il¡f 
L¡$ N°prdZ rhõspf“p lp¢riepf bpmL$p¡ ‘Z dp¡V$p-dp¡V$p  
k‘“p Å¡h¡ R>¡. s¡d“p„ k‘“p dp¡V¡$ cpN¡ kpL$pf ‘Z ’pe 
R>¡. b^p bpmL$p¡“p b^p S> (ALL) k‘“p kpL$pf ’pe A¡hy„ 
b“sy„ “’u. R>sp„e bpmL$p¡¡ s¡d“p dpsp - r‘sp, rinL$p¡ 
kv$pe ApS ‘pW$ riMX$phhp¡ Å¡BA¡ L¡$ - JQp L¡$ dp¡V$p 
k‘“p„ l„d¡ip Sy>Ap¡ s¡d“¡ kpL$pf L$fhp“p¡ ×Y$ k„L$ë‘ A“¡ 
A’pL$ âeÐ“ L$fp¡. L$p¡B‘Z L$pe® A¡V$gy„ L$qW$Z lp¡sy„ “’u S>¡ 
Ap‘Z“¡ r“^p®qfs gÿe ky^u ‘lp¢Qsp fp¡L$u iL¡$. ‘f„sy 
S>epf¡ JQp L¡$ dp¡V$p k‘“p kpL$pf ’pe R>¡ Ðepf¡ sp¡ b^p S> 
gp¡L$p¡ s¡“p’u Apòe®QqL$s ’B Åe R>¡.

Aphy„ S> A¡L$ JQy k‘“y„ Å¡ey„ lsy„ cpfs“p„ 
lqfepZp fpÄe“p “p“L$X$p il¡f L$f“pgdp„ S>Þd¡gu A¡L$ 
“p“L$X$u bpmp-dp¡ÞV$uA¡ (L$ë‘“p Qphgp bpm‘Zdp„ 

(STAR)

M.S.

Ph.D.

Ph.D.

(NASA)

" ' lsp¡. s¡d“p„ dpsp“y„ “pd k„S>ep¡rs A“¡ r‘sp“y„ “pd 
b“pfkugpg Qphgp lsy„. Qpf cpB bl¡“p¡“p„ ‘qfhpfdp„ 
L$ë‘“p kp¥’u “p“u lsu. L$ë‘“pA¡ ‘p¡sp“y„ âp’rdL$ 
rinZ L$f“pg“u V$pNp¡f ‘[ågL$ õLy$g Mps¡’u ‘|Z® L$ey¯ 
lsy„. bpm‘Z’u S> s¡“¡ A„sqfn, N°l, spfp A“¡ ‘nuAp¡ 
L¡$hu fus¡ ApL$pidp„ DX¡$ R>¡ s¡ ÅZhp“u rS>opkp fl¡su 
lsu. ApL$pidp„ DX$hp“u âbm BÃR>p’u S> L$ë‘“pA¡ 
‘p¡sp“p cpB k„S>e kp’¡ õ’pr“L$ ãgpHN ¼gbdp„ 
âh¡i d¡mìep¡. Ap dpV¡$ s¡“p â’d â¡fZp ”p¡s lsp. 
kf S>¡. Apf. X$u. V$pV$p, S>¡Ap¡ cpfs“p â’d ìephkpreL$ 
‘pBgp¡V$ lsp. L$ë‘“pA¡ ipmpL$ue Aæepk“u kp’¡ kp’¡ 
DX$hp“y„ ârinZ ‘Z d¡mhu gu^y„ lsy„. ApL$pidp„ 
DX$hp“u A“¡ A„sqfn“u kaf¡ S>hp“u âbm BÃR>p’u S> 
s¡Z¡ A¡fp¡“p¡qV$L$g A¡[ÞS>r“eqf„Ndp„ ApNm Aæepk 
L$fhp“y„ r“^p®qfs L$ey ® A“¡ Q„qv$NY$“u ‘„Åb 
A¡[ÞS>r“eqf„N L$p¡g¡S>dp„ A¡X$rdi“ d¡mìey„. k“ "dp¡ÞV$u' sfuL¡$ ÅZusu lsu.) S>¡ ApNm S>sp A„sqfn“u 
1982dp„ s¡dZ¡ A¡fp¡“p¡qV$L$g A¡[ÞS>r“eqf„N“u b¡Qgf spqfL$p  sfuL¡$ kdN° rhðdp„ ârkÙ ’B. Ap 
qX$N°u d¡mhu. s¡Ap¡ kdN° ¼gpkdp„ â’d õ’p“¡ füp lsp. bpmpA¡ A„sqfndp„ S>hp“y„ k‘“y„ Ðepf¡ Å¡ey„ lsy„ S>epf¡ 
s¡d“¡ L$p¡g¡S> sfa’u âp¡a¡kf sfuL¡$ Å¡X$php“u Ap¡af ‘Z cpfsdp„ A„sqfndp„ dp“hu dp¡L$ghp dpV¡$“p¡ L$p¡B L$pe®¾$d S> 
dmu lsu. ‘f„sy L$ë‘“p“¡ sp¡ A„sqfn n¡Ó¡ ApNm “ lsp¡. A„sqfn rhop“ A“¡ V¡$L$“p¡gp¡Æ n¡Ó¡ DÃQ 
Aæepk L$fhp¡ lsp¡ Ap dpV¡$ s¡dZ¡ ‘qfhpf A“¡ kp’¡ rinZ Ap‘su L$p¡B k„õ’p ‘Z “ lsu. ‘f„sy dp¡ÞV$uA¡ sp¡ 
kp’¡ v$¡i ‘Z R>p¡X$hp¡ ‘X$ep¡. s¡Ap¡ h^y Aæepk dpV¡$ bpm‘Zdp„ S> A„sqfn S>hp“„y “½$u L$fu gu^y„ lsy„. Ap 
Ad¡qfL$p ‘lp¢Qu Nep. 1984dp„ L$ë‘“pA¡ Adq¡ fL$p“u dpV¡$ s¡Z¡ â’d drlgp A„sqfn epÓu h¡g¡qV$“p s¡f¡õL$p¡hp 
V¡$L$kpk eyr“.dp„’u A¡fp¡õ‘¡k A¡[ÞS>r“eqf„Ndp„ “u (kp¡rhA¡V$ friep)“yy„ A¡L$ dp¡Vy„$ rQÓ ‘p¡sp“p Aæepk 
qX$N°u d¡mhu k“ 1988dp„ s¡dZ¡ L$p¡gp¡fpX$p¡ eyr“.dp„’u M„X$dp„ gNphu fp¿ey„ lsy„, A“¡ Aphsp S>sp A¡L$ S> rhQpf 
A¡fp¡õ‘¡k A¡[ÞS>r“eqf„Ndp„ X$p¡L$V$f¡V$ “u qX$N°u L$fsu L¡$ A¡L$ frie“ drlgp A„sqfn S>B iL¡$ R>¡ sp¡ lº„
d¡mhu. Aluep„ S> L$ë‘“p“u dygpL$ps Æ“ r‘ef¡ l¡qfk“ L¡$d “l]? bk ApS> ApÐdrhðpk A“¡ ×Y$ k„L$ë‘¡ s¡“y„ 
kp’¡ ’B lsu. s¡Ap¡ ìehkpe¡ ‘pBgp¡V$ A“¡ eyr“hqk®V$u A„sqfn S>hp“y„ JQy k‘“y„ kpL$pf ’ey„ lsy„.
Mps¡ ãgpHN BÞõV²$¼V$f ‘Z lsp. s¡Ap¡ L$ë‘“p“¡ ApS>¡ L$ë‘“p Qphgp Ap‘Zu hÃQ¡ “’u. s¡ 
ãgpHN A“¡ A„sqfndp„ ‘ep®hfZdp„ L¡$hu fus¡ fl¡hy„ s¡“y„ A„sqfndp„ A¡L$ s¡S>õhu QdL$sp spfp“u S>¡d QdL$u flu R>¡.  
ârinZ Ap‘sp lsp. Ap v$fçep“ S> L$ë‘“pA¡ s¡d“u s¡“y„ k‘“y„ ‘Z ApS> A„sqfndp„ õ’peu ’hp“y„ lsy„. ApS>¡  
kp’¡ gÁ“ L$fu gu^p lsp. “p Aæepk v$fçep“ S> kdN° rhð s¡“p„ kplrkL$ L$pep£’u Apòe®QqL$s R>¡. âÐe¡L$ 
L$ë‘“pA¡ âpBh¡V$ ‘pBgp¡V$“y„ gpBkÞk ‘Z d¡mhu gu^y„ cpfsue eyhrs dpV¡$ s¡ A¡L$ â¡fZp õ’„c b“u QyL$u R>¡. 
lsy„ lh¡ s¡Ap¡ (L$ë‘“p) tkNg A¡[ÞS>“ ÁgpBX$f A“¡ Ad¡qfL$p“u õ‘¡k A¡S>Þku “pkp  A¡ A„sqfn“u 
dëV$u A¡[ÞS>“ A¡f¾$paV$“¡ kfmsp’u DX$phu“¡ ApL$pi“u A¡L$ rhipm DëL$p“¡ L$ë‘“p “pd Ap‘u s¡“¡ "Adf' 
kaf¡ S>sp lsp. b“phu v$u^u. 

‘p¡sp“u Ap Myiudp„ kpd¡g ’hp L$ë‘“pA¡ L$ë‘“p Qphgp“p¡ S>Þd 1 Sy>gpB 1961“p fp¡S> 
‘p¡sp“p„ ‘qfhpfS>“p¡“¡ Ad¡qfL$p Aphhp“y„ Apd„ÓZ lqfepZpdp„ L$f“pf il¡fdp„ dp¡X¡$g V$pD“ L$kbpdp„ ’ep¡ 
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dp¡L$ëey„. L$pfZhi L$p¡B Apìey„ “l] aL$s s¡d“p„ dpsp bpm‘Z’u S> s¡ A„sqfndp„ S>hp dpV¡$ s¥epf lsu. 
Ad¡qfL$p Aphu ‘lp¢Ãep lsp buÅ S> qv$hk¡ L$ë‘“pA¡ A¡L$ AMbpfdp„ S>Zph¡gu b^u S> S>ê$qfepsp¡ âdpZ¡“u 
Apòe®S>“L$ L$pe® L$fu bspìey„. s¡dZ¡ ‘p¡sp“u dpsp“¡ A¡L$ ep¡Áesp L$ë‘“p ‘pk¡  lsu. L$ë‘“pA¡ s¡“p ârinL$
“p“L$X$p„ rhdp“dp„ b¡kpX$ép A“¡ ‘p¡s¡ rhdp“ DX$pX$u X$pµ. L$dg¡i cëgp kp’¡ rhQpf-rhdi® L$ep® ‘R>u 
ApL$pi“u kaf L$fphu. s¡Ap¡ L$ë‘“p“p„ â’d epÓu lsp. Aph¡v$“‘Ó dp¡L$gu Apàey„.
s¡d“¡ A¡ qv$hk epv$ Apìep¡ S>epf¡ L$ë‘“pA¡ bpm‘Zdp„ A„sdp„ A¡ qv$hk Aphu Nep¡ S>¡“u L$ë‘“p“¡ 
L$üy„ lsy„ L¡$ lº„ rhdp“ S> “l] fp¡L¡$V$ ‘Z DX$phui. s¡Ap¡ hjp£’u ârsnp lsu. Ap¡qak¡’u O¡f Aphsp“u kp’¡ s¡“p 
‘p¡sp“u ‘yÓu“p kplk ‘f Nh® A“ychu füp lsp. ‘rsA¡ ̂ ud¡’u L$üy„ L$¡, L¡$. ku. sdpfp¡ ‘Ó Apìep¡ R>¡, A„v$f 

“u qX$N°u kp’¡ L$ë‘“pA¡ “pkp “p V¡$bg ‘f dy¼ep¡ R>¡. L$ë‘“pA¡ vy$rh^p  cep® 
A¡rdk qfkQ® k¡ÞV$f, k¡“ äp„rkõL$p¡ Mps¡ qfkQ® d“’u ‘Ó lp’dp„ gu^p¡ A“¡ Mp¡gsp„ ‘l¡gp„ rhQpfhp 
kpeÞV$uõV$ sfuL¡$ L$pfL$uv$} iê$ L$fu lsu. Ap ‘v$ ‘f s¡d“y„ gpNu L¡$ s¡“u BÃR>p ‘qf‘|Z® ’i¡ L¡$ “l] s¡Z¡ A¡L $S> TpV$L¡$ 
dy¿e L$pe® L$p¡çàeyV$f“u kyQ“p A“ykpf A¡f¾$paV$ L$hf Mp¡gu “p¿ey„. ‘Ó hp„Ãep ‘R>u sp¡ s¡“p„ Apòe®“p¡ 
Qp¡L$kpB‘|h®L$ L$pe® L$f¡ R>¡ L¡$ “l] s¡ M|b S> bpfuL$pB’u ‘pf “p füp¡. s¡Z¡ ‘Ó afu’u hp„Ãep¡. s¡“¡ ‘p¡sp“¡ ‘Z 
s‘pkhp“y„ lsy„. s¡dp„ L$p¡B‘Z âL$pf“u Mpdu S>Zpe sp¡ rhðpk b¡ksp¡ “ lsp¡ ‘Z ‘R>u Apðõs fus¡ s¡“¡ ‘p¡sp“y„ 
s¡“¡ sfs S> ky^pfhp“y„ lsy„. S>¡’u DÍ$e“ v$fçep“ L$p¡B‘Z k‘“y„ kpL$pf ’sy„ lp¡hp“u A“ycyrs ’hp gpNu. “pkpA¡ 
âL$pf“u kdõep “p kÅ®e. Ap Myb S> dlÐh‘|Z® A„sqfnepÓu sprgdp’} sfuL¡$ L$ë‘“p“u ‘k„v$Nu L$fu 
S>hpbv$pfu s¡d“¡ kp¢‘hpdp„ Aphu lsu. ’p¡X$p kde bpv$ lsu. L$ë‘“pA¡ ‘Ó ‘p¡sp“p ‘rs l¡fu“¡ bspìep¡ 
L$ë‘“p“¡ hpBk â¡rkX¡$ÞV$ sfuL¡$ bY$su Ap‘u lsu. Ap L$ë‘“p“u kamsp’u l¡fu ‘Z Myb âkÞ“ ’ep lsp.
v$fçep“ S> s¡d“p„ ‘p¡s¡ l¡qfk“ ‘p¡sp“u S|>“u “p¡L$fu R>p¡X$u qX$k¡çbf-1994dp„ L$ë‘“p“y„ Aph¡v$“‘Ó 
“pkpdp„ Å¡X$pep lsp. Ap“p’u ‘rs-‘Ð“u b„“¡ A¡L$ kp’¡ [õhL©$s ’ey„ A“¡ dpQ® 1995dp„ s¡“¡ cphu A„sqfn -
L$pe® L$fhp“p¡ dp¡L$p¡ dþep¡. Arlep„ L$ë‘“pA¡ hqV®$L$g/ip¡V®$ epÓuAp¡“u ‘„v$fdu Vy$L$X$u“p A¡L$ kæe sfuL¡$ “pkp“p 
V¡$L$-Ap¡a A¡ÞX$ g¡qX„$N A„N¡“u rhrh^ âZpguL$pAp¡ ‘f Å¡Þk“ õ‘¡k k¡ÞV$f Mps¡ ârinZ dpV¡$ D‘[õ’s ’hp 
rhrh^ S>“®gdp„ ip¡^‘Óp¡/g¡Mp¡ g¿ep lsp. Ap v$fçep“ kyQ“p Ap‘u lsu. kp’¡-kp’¡ AÞe dlÐh“u kyQ“pAp¡ 
(k“-1993) S> L$ë‘“pA¡ Myb S> D‘ep¡Nu A“¡ ‘Z Ap‘hpdp„ Aphu lsu. L$ë‘“pA¡ ‘rs kp’¡ QQp® 
dlÐh‘|Z® A¡hp A¡‘fp¡X$pe“¡rdL$k n¡Ó¡ ‘v$p®‘Z® L$ey¯ lsy„. rhQpfZp L$fu ‘rs“u k„drs d¡mhu Å¡Þk“ õ‘¡k k¡ÞV$f 

A¡L$ qv$hk L$ë‘“pA¡ õ’pr“L$ AMbpfdp„ A¡L$ ‘lp¢Qu NB. Arlep„ ‘k„v$ ’e¡gp h¥opr“L$p¡“¡ A„sqfn“p 
Ål¡f Mbf hp„Qu S>¡dp„ “pkp A„sqfndp„ S>hp dpV¡$ BÃRy>L$ ‘ep®hfZ A„N¡ rhõs©s ÅZL$pfu A“¡ ep¡Áe sprgd 
h¥opr“L$p¡“u ip¡^dp„ R>¡ A“¡ s¡ dpV¡$ ep¡Áe Dd¡v$hpfp¡ sfa’u Ap‘hpdp„ Aphu L$ë‘“p A“¡ s¡“p„ kp’u h¥opr“L$p¡A¡ Ap 
Dd¡v$hpfu‘Óp¡ d„Nph¡ R>¡ s¡hu hps lsu. Ap Ål¡fps hp„Qu sprgd kamsp‘|h®L$ ‘qf‘|Z® L$fu. Ðepfbpv$ L$ë‘“p“¡ 
L$ë‘“p“p d“dp„ ‘p¡sp“p bpm‘Z“y„ k‘“y„ kpL$pf ’sy„ cphu A„sqfn epÓpdp„ rdi“-rhi¡jo sfuL¡$“u 
lp¡e s¡hy„ gpÁey„. A„sqfndp„ S>hp dpV¡$ sp¡ s¡Z¡ ‘p¡sp“p¡ S>hpbv$pfu kp¢‘hpdp„ Aphu. k“ 1997“p A„sdp 
‘qfhpf rdÓp¡, v$¡i hN¡f¡ R>p¡X$ep¡ lsp¡ s¡“¡ lh¡ gpÁey„ L¡$ L$ë‘“p“¡ 16 qv$hk dpV¡$ “pkp“p A¡L$ rdi“ - dp„ 
k‘“„y kpL$pf ’B S> S>i¡. Ap rhQpf dpÓ’u s¡ AÐe„s dy¿e fp¡bp¡qV$L$ Apd® Ap¡‘f¡V$f sfuL¡$ kps ârinZ âpá 
fp¡dp„rQs ’B NB lsu. A„sqfn epÓuAp¡“p kdyldp„ kpd¡g L$fhpdp„ Aphu. Apd 

s¡“y„ A„sqfndp„ S>hp“y„ dlp“ k‘“y„ kpL$pf ’ey„.L$ë‘“p lpB õL$pe X$pBthN, lpB-õL$]BN 
ÅZsu lsu, ìephkpreL$ ‘pBgp¡V$ A“¡ ãgpBV$ sp. 19 “h¡çbf 1997“p fp¡S>   A„sqfn 
CÞõ‘¡L$V$f“y„ gpBkÞk ^fphsu lsu, kdyÖ D‘f’u A¡L$ epÓuAp¡“u Vy$L$X$u  kp’¡ L$ë‘“pA¡ õ‘¡k iV$g 
A¡[ÞS>“hpmy„ rhdp“ A“¡ S>ê$fu DÍ$e“p¡ A“ych lsp¡. L$p¡g„rbepdp„ âh¡i L$ep£. EgV$p ¾$d“u NZsfu 
A¡fp¡õ‘¡k A¡[ÞS>r“ef]N“u DÃQ qX$N°u ^fphsu lsu.  i|Þe ’sp S> Ap¡“ bp¡X®$ L$p¡çàeyV$f¡ Apv$¡i 
“pkp Mps¡ aëeyBX$ X$pB“¡rdL$k rhje ‘f ip¡^ k„ip¡^“  Apàep¡ A“¡ õ‘¡k iV$g L$p¡g„rbepA¡ 
L$pe® L$fsu lsu. rkhpe ipqffuL$$ A“¡ dp“rkL$ fus¡ sp¡ A„sqfn sfa âepZ L$ey¯ Ap kp’¡ S> L$ë‘“p ‘p¡sp“p 
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‘p„Q kl A„sqfn epÓuAp¡ kp’¡ ‘©Õhu“p Nyê$ÐhpL$j®Z rhÛp’}Ap¡A¡ gu^p¡ R>¡. L$“p®g’u Aph¡gp bpmL$p¡“¡ A¡ 
L$hQ“u blpf dyL$s A„sqfndp„ ‘lp¢Qu NB. Apd L$ë‘“p ‘p¡sp“p O¡f Mpk dl¡dp“ sfuL¡$ fpMsu lsu. rhÛp’}Ap¡ 
Qphgp A„sqfndp„ S>“pfu cpfsue d|m “u kp’¡ hpsp®gp‘ L$fhp“„y L$ë‘“p“¡ Myb S> Ndsy„  lsy„.
â’d Ap¡fue“ drlgp sfuL¡ rhð rh¿eps b“u NB. s¡“p¡ k“ 2000dp„ L$ë‘“p“¡ afu’u buÆ hMs 16 
cpfs“u â’d Ap¡fue“ drlgp sfuL¡$ rhð rh¿eps b“u qv$hk dpV¡$ “pkp“p  rdi“ dpV$¡ rdi“ 
NB s¡“¡ cpfs“u â’d drlgp A“¡ qÜsue cpfsue õ‘¡íeprgõV$ sfuL¡$ ‘k„v$ L$fhpdp„ Apìep. âõsprhs 
dp“hu“y„ blºdp“ dþey„. â’d A„sqfndp„ S>“pfu cpfsue rdi“ k“ 2000“p dÝedp„ ’“pf lsy„. ‘f„sy A“¡L$hpf 
A„sqfn epÓu lsp fpL¡$i idp® S>¡Ap¡ 1984dp„ frie“ V¡$L$r“L$g L$pfZp¡kf s¡“¡ dygÐhu fpMhy„ ‘X$ey„ lsy„. R>¡ëg¡ 
fp¡L¡$V$ Üpfp A„sqfndp„ Nep lsp. 16 ÅÞeyApfu 2003“p fp¡S> kps A„sqfn epÓuAp¡“p 

STS  rdi““p¡ dy¿e Dv$¡íe Ad¡qfL$p“p S|>’dp„ L$ë‘“pA¡ õ‘¡k iV$g L$p¡g„rbepdp„ buÆ hMs 
dpB¾$p¡N°¡rhV$u D‘N°l âh¡i L$ep£. Ap õ‘¡i iV$g L$p¡g„rbep“y„ 28dy„ DÍ$e“ lsy„. 

 Üpfp A„sqfndp„ iyÞe Nyê$Ðh A“¡ Ap ‘l¡gp„ s¡ 65 gpM qL$.du.“p¡ A„sqfn âhpk M¡X$u 
cpfrhrl“ ‘qf[õ’rsdp„ L¡$V$gp„L$ âep¡Np¡ lp’ ^fhp“p QyL$ey„ lsy„ Ap hMs¡ L$ë‘“p Qphgp“u kp’¡ lsp. (2) 
lsp. S>¡ âep¡Np¡ L$fhp“y„ ‘©Õhu ‘f gNcN Ai¼e rhrged d¡Ly$gd - ‘pBgp¡V$ sfuL¡$ (3) qfL$ lkb¢X$ - 
dp“hpdp„ Aph¡ R>¡. Ap rkhpe õ‘pV®$“ -  “pd“p¡ L$dp„X$f sfuL¡$ (4) dpBL$g A¡X„$fkX¹$-‘¡gp¡X$ A¡L$õ‘V®$ 
D‘N°l S>¡dp„ ’p¡X$u Mpdu kÅ®B lsu s¡“¡ A„sqfndp„ S> W$uL$ (5) gp¡f¡g L$gpL®$-rdi“ õ‘¡rkeprgõV$(6) X¡$rhX$ 
L$fu“¡ afu’u âõ’pr‘s L$fhp“p¡ lsp¡ A“¡ AÞe b¡ b°pD“-rdi“ õ‘¡rkeprgõV A“¡ (7) Bgp“ f¡dp¡“-
A„sqfnepÓu rhõV„$“ õL$p¡f A“¡ V$L$pD X$p¡B Üpfp "õ‘¡k ‘¡gp¡X$ õ‘¡rkeprgõV$ sfuL¡$. 
hpµL$' L$fphu“¡ õ‘pV®$“ D‘N°l“¡ õ‘¡k õV¡$i“dp„ gphu Ap hMs“p rdi“ ( )dp„ A„sqfn“p 
qf‘¡f]N L$pe® L$fhp“y„ lsy„. Ap kdN° L$pe®dp„ L$ë‘“p iyÞe Nyê$ÐhpL$j®Z A“¡ cpfrhrl“ [õ’rsdp„ rhop“ 
Qphgp“y„ ep¡Nv$p“ Myb S> dlÐh“y„ lsy„. A“¡ “hu V¡$L$“p¡gp¡Æ rhL$rks L$fhp“p 80’u h^y âep¡Np¡ 

Ap kdN° rdi“ v$fçep“ L$ë‘“p A¡ A„sqfndp„ L$fhp“p lsp. d“yóe s’p âp¡qV$“dp„  ’sp„ ‘qfhs®““p¡“y„ 
15 qv$hk, 16 L$gpL$ 32 rdr“V$ A“¡ 1.00 k¡L„$X$“p¡ AÝee“, i|ÞephL$pidp„ dp“hu“p ùv$e A“¡ a¡akp„“u 
kde rhspìep¡ lsp¡. Ap rdi“ v$fçep“ s¡ZuA¡ ‘©Õhu“u [õ’rsdp„ ’sp ‘qfhs®“p¡, dÄÅs„Ó A„N¡“p rhrh^ 
252 âv$rnZp L$fu lsu. A“¡ (1,05,00,000) âep¡Np¡ A“¡ s¡“y„ rhðg¡jZ L$fhp“„y lsy„ Ap rdi““y„ 
qL$.du.“p¡ âhpk Lep£ lsp¡. Ap rdi“ v$fçep“ A„sqfn dlÐh A¡V$g¡ h^pf¡ lsy„ L$pfZ L¡$ s¡dp„ L¡$Þkf S>¡hu ce„L$f 
ep“ ‘©Õhu’u 279 qL$.du.“u JQpBA¡ 90 rdr“V$dp„ rbdpfuAp¡“p¡ BgpS> ip¡^hp dpV¡$ A„sqfn“p rhjd 
‘©Õhu“u A¡L$ âv$rnZ L$fs„y lsy. sp.5 qX$k¡çbf 1997“p ‘ep®hfZdp„ rhrh^ âep¡Np¡ L$fhp“p lsp. Ap âL$pf“p 
fp¡S> õ‘¡k iV$g L$p¡g„rbepA¡ “pkp“p 32 “„bf f“h¡¡ ‘f âep¡Np¡ ‘©Õhu“p hpey d„X$mdp„ L$fhp Ak„ch lp¡e R>¡.
kLy$im AhsfZ L$ey¯ lsy„. dp“hu ArsqfL$s f¡id“p L$uX$p, L$uX$u, 

‘p¡sp“u â’d A„sqfn epÓp“p ‘òps L$ë‘“pA¡ dpR>guAp¡, d^dpMu  rhrh^ âL$pf“p õaqV$L$p¡ ‘f âep¡Np¡ 
‘p¡sp“p ‘rs kp’¡ cpfs“p¡ âhpk L$ep£ lsp¡. cpfsdp„ lp’ ^fhpdp„ Apìep lsp. b^y„ dmu“¡ k„‘|Z® rdi“ 
s¡d“y„ cìe õhpNs L$fhpdp„ Apìey„ lsy„. Mpk L$fu“¡ dp“hsp D‘ep¡Nu lsy„.
L$ë‘“pA¡ ‘rs“¡ L$“p®g“u V$p¡Nf ‘[ågL$ õLy$g bsphu lsu L$p¡g„rbep A„sqfnep“¡ kps A„sqfnepÓuAp¡ 
S>ep„’u s¡ZuA¡ âp’rdL$ rinZ d¡mìey„ lsy„. rhÛp’}Ap¡“¡ kp’¡ ‘©Õhu“u 307 qL$.du.“u KQpBA¡ 16 qv$hk 
k„bp¡^“ L$fsp L$ë‘“pA¡ L$üy„ lsy JQy gÿe r“^p®qfs L$fp¡, ìeqss L$ep® A“¡ ‘©Õhu“u 255 âv$rnZp ‘|Z® L$fu lsu. 
s¡“¡ âpá L$fhp dpV¡$ ×Y$ k„L$ë‘ A“¡ ‘qfîd L$fp¡. Ap dpV¡$ gNcN 1,06,00,000 qL$.du. S>¡V$gy„ A„sf 
rhÛp’}Ap¡¡“¡ A„sqfn rhop“ rhj¡ ÅZL$pfu âpá ’pe s¡ L$pàey„ lsy„. lh¡ “uQ¡ Aphhp dpV¡$ r“e„ÓZ L¡$ÞÖ Üpfp 
dpV¡$ ârshj® b¡ ’u ÓZ rhÛp’}Ap¡“¡ ÓZ AW$hpqX$ep dpV¡$ Apv$¡i Ap‘hpdp„ Apìep¡ lsp¡. “uQ¡ Aphhp dpV¡$“p¡ 
“pkp Å¡hp Aphhp“u ìehõ’p L$ë‘“pA¡ Np¡W$hu Ap‘u Apv$¡i âpàs ’sp S> ‘p¡sp“y„ kps A„sqfn epÓu kp’¡“y„ 
lsu. Ap ìehõ’p“p¡ gpc V$pNp¡f ‘[ågL$ õL|$g“p„ OZp 16 qv$hk“y„ rdi“ L$pe® kamsp‘|h®L$ ‘|Z® L$fu“¡ sp. 1 

(INDIAN BORN)

STS-107

-87

USMP-4 (UNITED STATES MICRO - 

GRAVITY PAYLOAD-4)

201

STS-107

(Landing) 
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a¡b°yApfu 2003“p fp¡S> L$p¡g„rbep A„sqfn ep“¡ ‘©Õhu kÞdpr“s L$fhp“u iê$Aps L$fu R>¡.
sfa âepZ L$ey®. Ýhr“ L$fsp 18 NZu suh° Nrs’u M L$ë‘“p Qphgp“u õd©rsdp„ Ly $ê$n¡Ódp„ A¡L$ 
L$p¡g„rbepA¡ ‘©Õhu“p hpsphfZdp„ âh¡i L$ep£ Ðep„ ky^u sp¡ àg¡“¡V¡$qfed r“dp®Z L$fhpdp„ Apìey„ R>¡.
b^y bfp¡bf S> lsy„ ‘f„sy Ðepfbpv$ AQp“L$ S> “pkp“p¡ M sprdg“pXy$ kfL$pf ‘Z v$f hj£ î¡›$ rhÛp’}Ap¡“¡ 
c|-q“e„ÓZ L¡$ÞÖ kp’¡“p¡ s¡“p¡ k„‘L®$ k„‘|Z®s: syV$u Nep¡. L$ë‘“p Qphgp“u õd©rsdp„  ‘yfõL$pf Ap‘¡ R>¡.
Ðepf¡ s¡ ‘©Õhu’u 2 gpM 70,000 auV$“u JQpBA¡ ls„y. cpfs“u A¡L$ “p“L$X$u bpmp S>¡“y„ “pd L$ë‘“p 
s¡“u Nrs 20,112 qL$.du. ârs L$gpL$“u lsu. ‘©Õhu“p Qphgp ls„y. ApS>¡ Ap‘Zu hÃQ¡ “’u. bpm‘Z’u S> 
hpsphfZdp„ ‘y“:âh¡i ( )“p A„rsd sb½$pdp„ spfpAp¡ kp’¡ fl¡hp“u, A„sqfndp„ S>hp“u s¡“u BÃR>p 
‘©Õhu ‘f AhsfZ ‘l¡gp“p„ 15 rdr“V$ hMs¡ A„sqfn lsu. s¡“u BÃR>p ‘|Z® ’B. ApS>¡ s¡ õhe„ A„sqfndp„ A¡L$ 
ep“ A¡L$ dp¡V$p OX$pL$p kp’¡ apV$u ( ) Ney A“¡ s¡“p spqfL$p“u S>¡d QdL$u flu R>¡. 
Vy$L$X$p ’B“¡ h¡f - rhM¡f ’B Nep Ap kp’¡ L$ë‘“p A„sqfn eyN“u L¡$V$guL$ dlÐh“u OV$“pAp¡ :
Qphgp“u kp’¡ AÞe 6 A„sqfnepÓuAp¡“y„ ‘Z AL$pm¡ 

P sp. 04-10-1957, kp¡rhA¡V$ friep Üpfp â’d 
Ahkp“ ’ey„ lsy„. ApS>¡ L$ë‘“p Qphgp Ap‘Zu hÃQ¡ 

L©$rÓd D‘N°l õ‘ysr“L$-1“y„ kam ân¡‘Z. Ap 
“’u ‘f„sy s¡d“u õd©rsAp¡“¡ kv$pe õdfrZe fpMhp dpV¡$ 

OV$“p kp’¡ S> dp“huA¡ A„sqfn eyNdp„ âh¡i L$ep£ 
A“¡L$ d¡dp¡qfeëk (õ’p‘Ðe) A“¡ ‘yfõL$pfp¡“u õ’p‘“p 

lsp¡.
L$fhpdp„ Aphu R>¡.

P sp. 03-11-1957, kp¡rhA¡V$ friep Üpfp Æh„s 
M “pkp Üpfp b°ûp„X$“u kps rhipm DëL$pAp¡“p “pd 

âpZu (L|$sfp)“y„ A„sqfndp„ ân¡‘Z
L$p¡g„rbep“p 7 A„sqfnepÓuAp¡“p “pd’u “pdp„qL$s 

P sp. 12-04-1961, kp¡rhA¡V$ friep“p ‘yfu 
L$fhpdp„ Apìep R>¡ S>¡’u Ap kps¡e A„sqfnepÓu 

NpNpqf“ bÞep rhð“p kp¥ â’d A„sqfn epÓu
A“„sL$pm ky^u A„sqfndp„ c°dZ L$fsp fl¡¡i¡. 

P sp. 16-6-1963 kp¡rhA¡V$ friep“p s¡f¡õL$p¡“p 
M Ad¡qfL$p“u V¡$L$kpk eyr“hrk®V$uA¡ ‘p¡sp“p “hr“rd®s 

h¡g¢qV$“p b“u rhð“u kp¥ â’d drlgp A„sqfn 
R>pÓpge“y„ “pd L$ë‘“p Qphgp lpµg fp¿ey„ R>¡. Äep„’u 

epÓu
L$ë‘“pA¡ õ“psL$p¡Ñf qX$N°u d¡mhu lsu.

P sp. 20-07-1969 dp“huA¡ Q„Ö“u ^fsu ‘f 
M Ad¡qfL$p“u L$p¡gp¡fpX$p¡ eyr“hrk®V$uA¡ L$ë‘“p“p 

‘N d|L$ep¡. Ad¡qfL$p“p A¡‘p¡gp¡-11 rdi“ A„sN®s kÞdp’£ ApDV$ õV¡$qX„$N A¡ëeyrd“u A¡hp¡X®$ Ap‘hp“y„ 
“ug Apd®õV²$p¢N Q„Ö“u ^fsu ‘f ‘N dyL$“pf â’d iê$ L$ey¯ R>¡.
dp“hu bÞep.

M “pkpA¡ L$ë‘“p“¡ dfZp¡Ñf ÓZ A¡hp¡X®$’u kÞdpr“s 
P sp. 20-4-1981 Ad¡qfL$p õ‘¡i iV$g“y„ â’d L$ep® R>¡.

kam ân¡‘Z
(1) L$p¡N°¡k“g õ‘¡k d¡X$g (2) “pkp“p¡ õ‘¡k 

P sp. 15-11-1988 friep“u õ‘¡k iV$g byfp““y„ agpBV$ d¡X$g (3) “pkp“p¡ qX$[õV„$ÁeyBT krh®k d¡X$g
kam ân¡‘Z

M cpfs kfL$pf¡ Bkfp¡“p lhpdp“-rhop“ dpV¡$“p 
P sp. 02-04-1984 fpL¡$i idp® bÞep kp¥ â’d L©$rÓd D‘N°l d¡V$ k¡V$-1“¡ L$ë‘“p-1 “pd’u 

cpfsue A„sqfn epÓu (kp¡eyT A„sqfn ep“ Üpfp Ap¡mMphp“y„ “L$L$u L$ey¯ R>¡ A“¡ Ap ‘R>u“p Ap 
‘©Õhu“u âv$rnZp L$fu)î¡Zu“p D‘N°lp¡“y„ “pd L$ë‘“p li¡.

P sp. 19-11-1997 L$ë‘“p Qphgp b“u cpfs“u
M s¡d“p hs“ L$f“pgdp„ “hr“rd®s d¡qX$L$g L$p¡g¡S>“y„ 

kp¥ â’d drlgp A„sqfn epÓu (“pkp“p STS - 87 “pd L$ë‘“p Qphgp d¡qX$L$g L$p¡g¡S> fpMhpdp„ Apìey„ 
rdi“ dpV¡ $ L$p ¡g„rbep õ‘¡k iV$g ÜpfpR>¡.
A„sqfndp„ 17 qv$hk“y„ fp¡L$pZ A“¡ Ly$im ̂ fsu ‘f 

M lqfepZp kfL$pf¡ fpS>e“u hj®“u î¡›$ rhÛp’}“u“¡ 
DsfpZ.L$ë‘“p Qphgp ‘yfõL$pf A“¡ âi[õs‘Ó’u 

Re-Entry

Exploded
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õ‘¡¼V²$p¡õL$p¡‘u-hZ®‘V$rhop“ cp¥rsL$ip”“u 
dlÐh“u ipMp R>¡. fp¡S>bfp¡S>“p Æh“dp„ A“¡ AÞeÓ 
s¡“p¡ blp¡mp¡ D‘ep¡N ’pe R>¡. cp¥rsL$, fkpeZ A“¡ Æh 
rhop“, hN¡f¡ D‘fp„s ap¡f¡[ÞkL$ kpeÞk (Þepe klpeL$ 
rhop“)dp„ ‘Z s¡“p¡ blp¡mp¡ D‘ep¡N ’pe R>¡. Ap g¡Mdp„ 
Ap ipMp“u ‘¡V$p ipMpAp¡ A“¡ s¡“p D‘ep¡Np¡ rhi¡ SPECTROSCOPY / SPECTROMETRY

dprlsu Ap‘hpdp„ Aphu R>¡.
SPECTROSCOPY (hZ®‘V $rhop“)dp„ kdpe¡g 

iåv$ ‘‘SPECTRUM” A¡V$g¡ L¡$ " SPECTROMETER / SPECTROGRAPH

SPECTROSCOPY

Dispersion

Doppler Shift(Visible Spectrum)

Source

Beam

Dispersion

(Absorption Line)

SPECTROSCOPY
Signature

Intensity
Graph

Response

Atoms Atomic 

Spectroscopy 

Molecules

Molecular Spectroscopy

dpV¡$ Sy>v$u-Sy>v$u lp¡e R>¡. S>¡“p ‘f’u Öìe“y„ b„^pfZ, Öìe 
A“¡ Öìe - L$Zp¡“p ‘qfZpdp¡, Öìe“p NyZ^dp£ hN¡f¡ 
S>¡hu A“¡L$ bpbsp¡“p¡ Aæepk L$fu iL$pe R>¡.

L$p¡B Öìe“p “d|“p /k¡ç‘gdp„ L$p¡B r“ròs sÐh 
/ k„ep¡S>““y„ âdpZ/kp„Ösp A“¡ s¡“p¡ âL$pf ÅZhp 
dpV¡$“p Aæepk“¡  
sfuL¡$ Ap¡mMhpdp„ Aph¡ R>¡. Aphp Aæepkdp„ Aphy„ 
L$pe® S>¡ D‘L$fZ / e„Ó hX¡$ L$fhpdp„ Aph¡ R>¡, s¡“¡ 

hZ®‘V$'’u S>¡ Ap‘Z¡  L$l¡hpe R>¡. 
‘qfrQs R>uA¡. L$p¡B  râTd D‘f ka¡v$ âL$pi“¡ ep¡Áe fus¡ “p¡ D‘ep¡N fkpeZ rhop“, cp¥rsL$ 

rhop“ A“¡ Æh rhop“dp„ ’pe R>¡. s¡dS> MNp¡m Ap‘ps L$fsp„, s¡ ka¡v$ âL$pi“y„ rhcpS>“ ( ), 
rhop“dp„ AhL$piu ‘v$p’p£ Aæepkdp„ ’pe R>¡. S>¡d L¡$ kps - dy¿e f„Np¡ (Å-“u-hp-gu-‘u-“p-fp)dp„ ’pe 
AhL$piu ‘v$p’p£“y„ b„^pfZ ÅZhp, cp¥rsL$ NyZ^dp£ R>¡. Ap kps âL$piue f„Np¡ A¡L$ hZ®‘V$“u fQ“p L$f¡ R>¡, 
ÅZhp s¡dS>  hX¡$ s¡d“u Nrs / h¡N S>¡“¡ Öíe hZ®‘V$  L$l¡ R>¡. hZ®‘V$ 
ÅZhp dpV¡$ ’pe R>¡.rhop““u iê$Aps sp¡ ÞeyV$““p kde’u ’B ‘f„sy s¡“u 

ApL©$rsdp„ A¡L$ kpdpÞe âL$pf“p õ‘¡L$V²$p¡duV$f“u Mfu kdS>Z ‘fdpÏ„ b„^pfZ ÅÎep ‘R>u õ‘ô$ ’B. 
buÆ fus¡ L$luA¡ sp¡ bp¡lf“p ‘fdpÏ dp¡X¡$g ‘R>u Ap fQ“p v$ip®h¡g R>¡. S>¡dp„ âL$pi Dv$Nd ( )dp„’u 
b„“¡“p¡ rhL$pk A¡L$buÅ ‘f Ap^pqfs füp¡. L$p¡B Dv$chsp¡ âL$pi A¡L$ õguV$dp„’u ‘kpf ’sp„ s¡“y„ kp„L$Xy„$ 
‘fdpÏ“p¡ Bg¡L$V²$p¡“ bpü DÅ® dmsp„ DÑ¡rS>s ’B âL$pi qL$fZ S|>’ ( ) fQpe R>¡. S>¡ qL$fZ S|>’“y„ 
‘p¡sp“u õ’peu L$np“¡ bv$g¡ DÃQ DÅ® ^fphsu L$npdp„ râTd Üpfp rhcpS>“ ( ) ’pe R>¡. Ðepfbpv$ 
Åe (k„¾$p„rs L$f¡) A“¡ ‘R>u afu ‘p¡sp“u d|m L$npdp„ ‘pR>p¡ rhcprS>s ’e¡gp¡ âL$pi“y„ A¡L$ AÞe õguV$ Üpfp kp„L$Xy„$ 
af¡ Ðepf¡ Ap b¡ L$npAp¡ hÃQ¡“p DÅ® saphs S>¡V$gu DÅ®“y„ qL$fZ S|>’ fQpe R>¡. s¡ qL$fZ S|>’ S>¡ “d|“p /k¡ç‘g“y„ 
DÐkS>®“ L$f¡ A¡V$g¡ Qp¡½$k sf„N g„bpB ^fphsp ‘©Õ’L$fZ / rhïg¡jZ L$fhp“y„ R>¡, s¡“p D‘f Ap‘ps 
rhqL$fZ“y„ DÐkS>®“ ’pe s’p s¡“¡ A“yê$‘ f¡Mp hZ®‘V$dp„ L$fhpdp„ Aph¡ R>¡. Ðepfbpv$ s¡ “dy“p Üpfp ip¡rjs/ 
âpá ’pe. s¡’u DgVy„$ S> DÅ®“y„ ip¡jZ ’pe sp¡ hZ®‘V$“u DÐkrS>®s L¡$ âL$urZ®s âL$pi A¡L$ qX$V¡$L$V$f Üpfp Tughpdp„ 
‘pð®c|dp„ L¡$ L$pmu-ip¡jZ f¡Mp  sfuL¡$ Aph¡ R>¡. S>¡ ip¡rjs / DÐkrS>®s L¡$ âL$urZ®s âL$pf D‘f’u 
Å¡hp dm¡. Ap‘¡gp “dy“p“y„ ‘©Õ’L$fZ / rhïg¡jZ L$fhpdp„ Aph¡ 

Apd hZ®‘V$ A¡ L$p¡B ‘fdpÏ / AÏ„ L¡$ Öìe“p 
R>¡. ( )“p¡ âL$pf A¡ L$B cp¥rsL$ fpri“y„ 

lõspnf ( ) S>¡hp¡ R>¡. Ap’u s¡“p¡ D‘ep¡N rhrh^ dp‘“ L$fhp“y„ R>¡. s¡“p D‘f Ap^pf fpM¡ R>¡. kpdpÞe fus¡ 
n¡Óp¡dp„ ’pe R>¡. ap¡f¡[ÞkL$ rhop“dp„ ‘Z s¡“p¡ D‘ep¡N Öìe Üpfp ip¡jpsu L¡$ DÐkÅ®su rhqL$fZ DÅ®“u suh°sp 
blp¡mp âdpZdp„ ’pe R>¡. hpõshdp„ A¡ A¡L$ âL$pf“p¡ 

( )“y„ dp‘“ L$fhpdp„ Aph¡ R>¡. dp¡V$pcpN“u 
Apg¡M ( ) R>¡. s¡ L$p¡B Öìe“u ep¡Áe rhqL$fZ kp’¡“u ‘ÙrsAp¡ Öìe“p b„^pfZue L$Zp¡ A“¡ s¡d“p âL$pf 
hs®Z|„L$ ( ) rhê$Ù sf„N g„bpB (Aph©rÑ)“p¡ D‘f Ap^pqfs lp¡e R>¡. S>¡d L¡$ S>¡ Öìe“p b„^pfZue L$Zp¡ 
Apg¡M R>¡. L$p¡B hZ®‘V$“p¡ Aæepk L$fhp dpV¡$ b¡ bpbsp¡ sfuL¡$ ‘fdpÏAp¡ ( ) lp¡e sp¡ s¡ fus“p¡ 
S>ê$fu R>¡; â’d hZ®‘V$ f¡MpAp¡dp„, f¡MpAp¡“p¡ âL$pf sfuL¡$ Ap¡mMhpdp„ Aph¡ R>¡. s¡dS> S>¡ 
/k„¿ep A“¡ buSy>„ hZ®‘V$ f¡MpAp¡“u ‘lp¡mpB. Ap b„“¡ 

Öìe“p b„^pfZue L$Zp¡ sfuL¡$ AÏAp¡ ( ) lp¡e 
fpriAp¡ Sy>v$p-Sy>v$p ‘v$p’p£ dpV¡$ Sy>v$p-Sy>v$p A‘psp âL$pi 

sp¡ s¡ fus“¡  sfuL¡$ Ap¡mMhpdp„ 

hZ®‘V$ rhop“ A“¡ s¡“p blºrh^ D‘ep¡Np¡
...       Q¥sÞe S>¡. L$f’uep
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Aph¡ R>¡. Ap k„v$c£ h‘fpsu fusp¡“y„ hN}L$fZ “uQ¡ s¡d“p v$m ( ) âdpZ¡ AgN ’pe R>¡. 
dyS>b R>¡. Ðepfbpv$ Ap D‘L$fZ s¡“p v$m ‘f’u s¡ Öìe“p 
(1) Ap âL$pf“u b„^pfZue L$Zp¡“¡ Ap¡mM¡ R>¡. Å¡ L$p¡B Öìe A¡L$ 
fusdp„ Öìe A“¡ rhÛys-Qy„bL$ue rhqL$fZ hÃQ¡ L$fsp„ h^pf¡ ‘v$p’p£“y„ b“¡gy„ lp¡e sp¡ s¡ v$f¡L$ 
’su  Ap„sfq¾$ep hX¡$ Öìe“p¡ Aæepk ’pe R>¡. S>¡d L¡$, ‘v$p’p£“p b„^pfZue L$Zp¡ s¡d“p v$m âdpZ¡ 

AgN ’pe R>¡. A“¡ s¡“u ‘fM ’pe R>¡. Ap fus“p¡ 
hN¡f¡. Ap v$f¡L$ fusp¡ kp’¡ k„L$mpe¡g D‘ep¡N ap¡f¡[ÞkL$ rhop“dp„ ‘¡V²$p¡rged âp¡X$¼V$k, 
 S>¡dL¡ Ap¡Bg ‘¡BÞV$k, AÞe L$pb®r“L$ k„ep¡S>“p¡ s¡dS> 

hN¡f¡“p¡ D‘ep¡N ap¡f¡[ÞkL$ rhop“dp„ L¡$V$gpL$ AL$pb®r“L$ k„ep¡S>“p¡“u Ap¡mM d¡mhhpdp„ 
Sy>v$p - Sy>v$p âL$pf“p rhïg¡jZp¡ dpV¡$ ’pe R>¡.  v$p. s. L$fhpdp„ Aph¡ R>¡. S>d¡L¡$ 
Öíe-âL$pidp„ A“¡ BÞapf¡X$-qL$fZp¡ Üpfp ‘¡BÞV$k s¡dS> “p¡ 
AÞe L$pb®r“L$ k„ep¡S>“p¡“p¡ Aæepk L$fhp dpV¡$ ap¡f¡[ÞkL$ ap¡f¡[ÞkL$ kpeÞkdp„ D‘ep¡N L¡$V$gpL$ âL$pf“p 
rhop“dp„  “pd“p k„ep¡S>“p¡“p cp¥rsL$ s¡dS> fpkperZL$ NyZ^dp£“p 
D‘fL$fZ“p¡ D‘ep¡N ’pe R>¡. s¡dS> Aæepk dpV¡$ ’pe R>¡. s¡dS> 

 “pd“p D‘L$fZdp„ s¡dS>  “p¡ ap¡f¡[ÞkL$ 
A“¡  qL$fZp¡“p D‘ep¡N’u QgZu “p¡V$p¡, L$pev$pL$ue kpeÞkdp„ D‘ep¡N fpkperZL$ T¡f“p¡ âL$pf 
v$õsph¡Å¡, dpg-kpdp““p ‘¡qL„$N“y„ Öìe hN¡f¡“p¡ ip¡^hp s¡dS> ‘¡V²$p¡rged âp¡X$L$V$dp„ ’e¡g 
Aæepk L$fhpdp„ Aph¡ R>¡. c¡mk¡m“u QL$pkZu L$fhp dpV¡$ ’pe R>¡.
(2) Ap âL$pf“u fusdp„ Öìe 

Ap S> fus¡ îpìe hZ®‘V $rhop“ (
A“¡ Bg¡L$V²$p¡““u ^pfp ( ) hÃQ¡ ’su Ap„sf Ýhr“ sf„Np¡“u Aph©rÑ“p¡ D‘ep¡N 
q¾$ep hX¡$ Aæepk ’pe R>¡. S>¡d L¡$, L$fu“¡ L$p¡B ‘v$p’®“p cp¥rsL$ NyZ^dp£ ÅZu iL$pe 

dp„  hX¡$  R>¡. s¡dS> dp„ b°pü 
Üpfp Öìe“p¡ Aæepk L$fhpdp„ Aph¡ R>¡. s¡dp„ L$p¡B qhÛysn¡Ó“u Aph©rÑ“p¡ D‘ep¡N L$fu“¡ L$p¡B 
“d|“p D‘f Bg¡L$V²$p¡““u ^pfp Ap‘ps L$fsp„ ‘v$p’®“p rhÛysue NyZ^dp£ ÅZu iL$pe R>¡. A“¡ 
“d|“p“p ‘fdpÏAp¡ kp’¡ s¡“u Ap„sfq¾$ep ’sp„ dp„ bpü ârsbm“u 
DÐ‘Þ“ ’e¡g ApeÞk A“¡ Bg¡L$V²$p¡Þk“u Sy>v$u- Aph©rÑ“p¡ D‘ep¡N Sy>v$p-Sy>v$p ^psy A“¡ A^psy 
Sy>v$u - [õ’rs / õ’p“¡ Nrs EÅ®“p dp‘“ L$fhpdp„ ‘v$p’p£“p cp¥rsL$ NyZ^dp£ QL$pkhp dpV¡$ ’pe R>¡. 
Aph¡ R>¡. S>¡ Nrs EÅ® D‘f’u Ap‘¡gp “d|“p“u “y„ D‘fp¡L$s hN}L$fZ ÖìeL$Zp¡ S>¡d 
‘fM ’pe R>¡. Ap fus kp’¡ k„L$mpe¡g L¡$ ‘fdpÏ-AÏ ‘f“u Akf“p / DÑ¡S>“p“p 

âL$pf“¡ Ap^pf¡ L$fhpdp„ Aph¡ R>¡. s¡ S> fus¡ D‘f “p¡ D‘ep¡N ap¡f¡[ÞkL$ 
S>Zpìey„ s¡d dp‘“ ‘Â^rs“¡ Ap^pf¡ s¡“y„ rhop“dp„ Öìe“p k|ÿd b„^pfZ“p¡ Aæepk L$fhp 
hN}L$fZ “uQ¡ dyS>b L$fhpdp„ Aph¡ R>¡.dpV¡$ A“¡  L$fhp dpV¡$ ’pe R>¡.

1)(3) Ap âL$pf“u fusdp„ rhÛys 
cpfus Öìe-L$Zp¡ ep“¡ L¡$ Ape“p¡ kp’¡ Qy„bL$ue 
A“¡ / A’hp rhÛys n¡Ó hÃQ¡ ’su Ap„sfq¾$ep“p 

‘qfZpd õhê$‘¡ v$m hZ®‘V$ ( ) 
d¡mhhpdp„ Aph¡ R>¡.  “pd“p  S>¡dL¡$ dp„ 
D‘L$fZdp„ S>¡ Öìe“p¡ Aæepk L$fhp“p¡ R>¡, s¡ rhÛys Qy„bL$ue hZ®‘V$“p rhõspf“p¡ 
Öìe“p b„^pfZue L$Zp¡, ‘fdpÏ-AÏ“p Ape“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡. 

Mass

Electro-Magnetic Spectgroscopy : 

X-Ray Spectroscopy, UV Spectroscopy, Visible-IR- 
Spectroscopy 

Spectrometers UV Spectrometer, IR-Spectrometer, 

FTIR-Spectrometer 

Inductively Coupled 

Plasma Mass Spectrometry (ICP-MS)

Microspectro-Photometers (MSPs)

Visible Spectral Gas- Chromatograph 
Comparator (VSC)  Visible IR Mass - Spectrometer (GC-MS)

UV

Electron Spectroscopy : 
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rhqL$fZ“y„ ip¡jZ ’pe R>¡. s¡“y„ rhïg¡jZ L$fhpdp„ 
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Resonance (NMR) Spectroscopy Scattering / Raman Spectroscopy 
Radio Waves

Atomic Spectroscopy Absorption : 

Raman Spectrometer

FT Raman Spectroscopy

Raman Spectroscopy : 

Monochromatic Light

Inelastic Scattering

"
Emission Spectroscopy : 

Source

UV

Luminescence Spectroscopy.

Atomic Emission Spectroscopy : 

Atomic 

Absorption Spectroscopy

"f¡g¡ f¡MpAp¡
Flame "fpd“ f¡MpAp¡

"fpd“ hZ®‘V$

Polychromator

Stokes Lines

Anti - Stokes Lines

dp„ rhÛys Qy„bL$ue (3) : Ap fusdp„ 
hZ®‘V$“p “p¡ D‘ep¡N L$fhpdp„ ‘v$p’®/Öìe Üpfp r“ròs sf„N g„bpBA¡, 
Aph¡ R>¡. Ap âL$pf“u fus“y„ Dv$plfZ Al] fS|> L$f¡g Ap‘psL$p¡Z¡ A“¡ ̂ °yhuch“ L$p¡Z¡ âL$uZ®“ ‘pdsu 
R>¡. rhqL$fZ EÅ®“p¡ S>Õ’p¡ dp‘hpdp„ Aph¡ R>¡. 

Ap fusdp„ L$p¡B âL$uZ®““u âq¾$ep ip¡jZ A“¡ DÐkS>®““u âq¾$ep 
‘v$p’® /Öìe“p ‘fdpÏAp¡“p Bg¡L$V²$p¡““¡ r“ròs L$fsp„ TX$‘u ’pe R>¡. Ap fus“y„ M|b S> ÅZusy„ 
sf„N g„bpB (Aph©rÑ) ^fphsu EÅ® r“ròs Dv$plfZ  R>¡, S>¡“p OZp 
S>Õ’pdp„ A‘psp s¡Ap¡ KQu L$npdp„ k„¾$p„rs L$f¡ R>¡. D‘ep¡Np¡ R>¡. S>¡d L¡$  
Ap EÅ® Ap‘¡gp Öìe“p r“ròs Bg¡L$V²$p¡““u “pd“p D‘L$fZ“p¡ D‘ep¡N ap¡f¡[ÞkL$ rhop“dp„ 
k„¾$p„rs dpV¡$ gpnrZL$ lp¡e R>¡. A¡V$g¡ L¡$ L$p¡B A¡L$ Sy>v$p - Sy>v$p âL$pf“p Öìep¡ /‘v$p’p£ S>¡dL¡$ “pL$p£qV$L$ 
r“ròs sf„N g„bpB Ap‘¡gp L$p¡B A¡L$ S> Öìe kp’¡ X²$Ák, apdp®õeyqV$L$g X²$Ák hN¡f¡“¡ Ap¡mMhp dpV¡$ 
k„L$mpe¡gu lp¡e R>¡. S>¡“p¡ D‘ep¡N L$fu“¡ L$p¡B Öìe“u s¡dS> s¡d“y„ âdpZ  ÅZhp dpV¡$ ’pe R>¡.
Ap‘¡gp ÖphZdp„ kp„Ösp L¡$V$gu R>¡ s¡ “½$u L$fu Ap fus¡ A¡L$f„Nu âL$pi 
iL$pe R>¡. Ap fus“p¡ D‘ep¡N L$fu L$p¡B ÖphZdp„ ( )“p AÏAp¡ kp’¡“p 
‘fdpÏ ¾$dp„L 70 ky^u“p sÐhp¡“u lpS>fu A„N¡“u 

A[õ’rs õ’p‘L$ âL$uZ®“ ( ) 
s‘pk L$fu iL$pe R>¡. 

‘f Ap^pqfs R>¡, S>¡“¡ fpd“ âL$uZ®“' sfuL¡$ 
(2) Ap Aæepk rhqL$fZ“p 

Ap¡mMhpdp„ Aph¡ R>¡. âp¡. ku. hu. fpd““¡ Ap ip¡^ 
DÐkS>®“ ‘f Ap^pqfs  R>¡. Ap âL$pf“p Aæepk 

bv$g “p¡b¡g ‘pqfsp¡rjL$’u kÞdpr“s L$fhpdp„ 
dpV¡$ â’d Öìe rhqL$fZ EÅ®“y„ ip¡jZ ’hy„ 

Apìep lsp. Ap Akfdp„ Äepf¡ hpey, âhplu L¡$ 
S>ê$fu R>¡. Ap EÅ® OZp âL$pf“p ”p¡s ( ) ‘pfv$i®L$ O“ ‘v$p’® D‘f iqL$sipmu Öíe- 
Üpfp d¡mhu iL$pe R>¡. S>¡dp„ Öìe Üpfp ’sp„ âL$pi L¡$  âL$pi Ap‘ps L$fhpdp„ Aph¡ Ðepf¡ s¡“p¡ 
¾$rdL$ DÐkS>®““p¡ âL$pf “½$u ’pe R>¡. S>¡dL¡$ ’p¡X$p¡ cpN b^u qv$ipAp¡dp„ âL$uZ®“ A“ych¡ R>¡. 

 Ap âL$pf“u A¡L$ Å¡ Ap âL¡$qfs âL$pi“p¡ hZ®‘V$ g¡hpdp„ Aph¡ sp¡, s¡ 
fus“y„ Dv$plfZ Al] fS|> L$f¡g R>¡. hZ®‘V$ Ap‘ps ’e¡gp dym âL$pi“u âdpZdp„ h^y 

Ap fusdp„ L$p¡B suh°sphpmu f¡MpAp¡ A“¡ s¡“u b„“¡ bpSy> Ap¡R>u 
‘v$p’®/Öìe“p ‘fdpÏAp¡“p Bg¡L$V²$p¡““u suh°sphpmu / Tp„Mu s¡dS> bv$gpB Ne¡gu sf„N 

“u kfMpdZuA¡ h^y g„bpB ̂ fphsu f¡MpAp¡“p¡ b“¡g Å¡hp dm¡ R>¡. Ap 
EÅ® Ap‘sp„ s¡ ‘fdpÏAp¡ DÑ¡rS>s Ahõ’p âpá hZ®‘V$“u dÂedp„ Aph¡g dymcys/Ap‘ps ’e¡g 
L$f¡ R>¡. Ap EÅ® Dódp EÅ® õhê$‘¡ L$p¡B Äep¡s âL$pi“u f¡MpAp¡“¡ ' A“¡ s¡“u b„“¡ 
( ) Üpfp Ap‘u iL$pe R>¡. DÑ¡rS>s ’e¡gp bpSy> Å¡hp dmsu Tp„Mu f¡MpAp¡“¡ ' 
‘fdpÏAp¡ ‘p¡sp“pdp„’u EÅ®“y„ DÐkS>®“ rhqL$fZ L$l¡ R>¡. Ap fpd“ f¡MpAp¡’u b“sp hZ®‘V$“¡ 
õhê$‘¡ L$f¡ R>¡. Ap rhqL$fZ EÅ® (âL$pi)“¡ blºf„N ' L$l¡ R>¡. fpd“ f¡MpAp¡ f¡g¡ 

f¡MpAp¡“u b„“¡ bpSy>A¡ k„rds fus¡ Np¡W$hpe¡gu lp¡e hZ®L$ ( )dp„’u ‘kpf L$fsp„ âL$pi“u 
R>¡. Ap hZ®‘V$dp„ Å¡hp dmsu Ap¡R>u Aph©rÑ suh°sp rhê$Ù sf„N g„bpB“p¡ A¡L$ hZ®‘V$ dm¡ R>¡. 
^fphsu f¡MpAp¡“¡  A“¡ h^y Aph©rÑ Ap hZ®‘V$dp„ Å¡ A¡L$ L$fsp„ h^y sf„N g„bpB lpS>f 
^fphsu f¡MpAp¡¡“¡  sfuL¡$ S>Zpe sp¡, s¡ A¡hy„ âõ’pr‘s L$f¡ R>¡ L¡$ Ap‘¡gp 
Ap¡mMhpdp„ Aph¡ R>¡. Ap b„“¡ âL$pf“u f¡MpAp¡“¡ Öìedp„ A¡L$ L$fsp„ h^y sÐhp¡ lpS>f li¡. âÐe¡L$ sf„N 
S>¡ - s¡ ‘v$p’®“u gpnrZL$sp v$ip®h¡ R>¡. Ap fus“p¡ g„bpB S>¡ - s¡ r“ròs sÐh dpV¡$ gpnrZL$ lp¡e R>¡. 
D‘ep¡N fkpeZ rhop“dp„ OZu fus¡ ’pe R>¡. S>¡d Ap fus“p¡ D‘ep¡N L$fu“¡ Ap‘¡gp Öìedp„ fl¡gp 
L¡$ L$p¡B AÏ“p fpkperZL$ b„^dp„ ’sp„ a¡fapfp¡“p¡ sÐhp¡“p¡ âL$pf ÅZu iL$pe R>¡.
Aæepk L$fhp dpV¡$ ’pe R>¡. d¡qX$L$g kpeÞkdp„ L$p¡B 
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kS>®fu v$fçep“  A“¡ Öìe“p ‘fdpÏ“u A¡L$ ApNhu gpnrZL$sp lp¡e R>¡. 
 (ðk“ hpey)“p rdîZ“y„ k„syg“ ÅZhp dpV¡$ r“ròs Öìe“p ‘fdpÏ kp’¡ L$p¡B r“ròs EÅ® 

’pe R>¡. O“ ‘v$p’® rhop“dp„ ‘v$p’p£“p„ hN}L$fZ k„L$mpe¡g lp¡e R>¡, S>¡ Öìe D‘f n-qL$fZp¡ Ap‘ps ’sp„ 
dpV¡$, Ap¡mM dpV¡$, s¡d“p sp‘dp“p¡ ÅZhp dpV¡ s¡ EÅ®dp„ a¡fapfp¡ ’pe R>¡. S>¡ a¡fapf S>¡ s¡ Öìe“p 
A“¡ õaqV$L$de ‘v$p’p£“p b„^pfZ“p Aæepk dpV¡$ fpkperZL$ b„^“u ApNhu gpnrZL$sp lp¡e R>¡. Å¡ ep¡Áe 
’pe R>¡. s¡dS> ArshplL$p¡ “p D‘L$fZ hX¡$ Ap gpnrZL$sp Aph©rÑ L¡$ 
Aæepk dpV¡$ ‘Z Ap fus h‘fpe R>¡. L$p¡B Bg¡L$V²$p¡““u EÅ® dp‘hpdp„ Aph¡ sp¡, s¡“p D‘f’u S>¡-s¡ 
apdp®õeyqV$L$ L¡$ “pL$p£qV$L$ X²$N“¡ Ap¡mMhp L¡$ s¡“y„ k¡ç‘g“|„ b„^pfZ L¡$ fpkperZL$ b„^“p¡ âL$pf ÅZu 
b„^pfZ ÅZhp dpV$¡, A¥rslprkL$ v$õsph¡Å¡“p¡ iL$pe R>¡.  L¡$ 
Aæepk dpV¡$ A“¡ v$õsph¡Å¡“y„ fpkperZL$ b„^pfZ “p¡ D‘ep¡N fkpeZ rhop“ A“¡ 
ÅZhp dpV¡$ s¡dS> A¡f‘p¡V®$k D‘f rhõap¡V$L$p¡“u dV$ufueëk kpeÞkdp„ ìep‘L$ fus¡ ’pe R>¡. S>¡d L¡$ 
lpS>fu s‘pkhp dpV$¡$ Ap fus“p¡ D‘ep¡N ’pe R>¡. “p¡ 
D‘fp„s M|b S> “p“u kpBT ( ) ^fphsp ap¡f¡[ÞkL$ kpeÞkdp„ D‘ep¡N ‘pfv$i®L$ O“ L¡$ 
k¡ç‘g“y„ A¡“pqgqkk Ap fus“u dv$v$’u L$fu iL$pe âhpluAp¡“p Aæepk dpV¡$ s¡dS L$pb®r“L$ fkpeZp¡“p 
R>¡, S>¡ Ap fus“u gpnrZL$sp R>¡, S>¡“¡ gu^¡ Ap Aæepkdp„ ’pe R>¡. s¡dS> 

 fus“p¡ D‘ep¡N rd“fëk, ‘p¡gudk®, rkfprdL$k,  
ap¡¡f¡[ÞkL$ kpeÞkdp„ D‘ep¡N Öìe“p ÖìeL$Zp¡“p¡ âL$pf kÆh L$p¡jp¡, âp¡V$uÞk hN¡f¡ S>¡hp Öìep¡“p Aæepk 
ÅZhp s¡dS> Öìe“p b„^pfZ“p¡ Aæepk L$fhp dpV¡$ dpV¡$ ’pe R>¡. s¡dS> ‘pZu“u iyÙsp s‘pkhp dpV¡$, 
L$fhpdp„ Aph¡ R>¡.AÏAp¡“p ApL$pf ÅZhp dpV¡$, O“ - õaqV$L$V$ 

 Ap fus ^“ s¡dS> âhplu - õaqV$L$p¡“p Aæepk dpV¡$, ‘v$p’p£“p 
‘v$p’p£dp„ ^psy sÐhp¡ / ‘v$p’p£“u lpS>fu s‘pkhp dpV¡$ cpr¥ sL$ NZy ^dp £ QL$pkhp dpV$¡, ‘v$p’p“£ p S>y v$p-S>y v$p 
h‘fpe R>¡. S>¡dp„ Ap‘¡gp k¡ç‘gdp„’u KQp rhÛys v$bpZ DÑS¡ >“p“¡ p Aæepk dpV$¡  Ap[¡ àV$L$g A[¡ çàgapekd® p,„  
õ‘pL®$ ‘kpf L$fsp„ k¡ç‘g“y„ sp‘dp“ h^¡ R>¡. S>¡“¡ gu^¡ S>¥rhL$ âq¾$epAp¡ A“¡ S>¥rhL$ s„syAp¡“p Aæepk dpV¡$ 
s¡“p AÏAp¡ DÑ¡rS>s ’pe R>¡, A“¡ Sy>v$u Sy>v$u sf„Ng„bpB Ap õ‘¡L$V²$p¡õL$p¡‘u“p¡ D‘ep¡N ’pe R>¡.
^fphsp rhqL$fZ / âL$pi“y„ DÐkS>®“ L$f¡ R>¡. S>¡ âL$pi“y„ D‘fp„s L¡$V$guL$ rhi¡j OV$“pAp¡ D‘f Ap^pqfs 
kpdpÞe  hX¡$ ‘©’½$fZ L$fhpdp„ fusp¡ ‘Z rhL$kphhpdp„ Aphu R>¡. S>¡ Ap dyS>b R>¡.
Aph¡ R>¡. s¡“p ‘f’u Ap‘¡gp k¡ç‘gdp„ L$ep ^psy sÐh/ Ap fus âõaºfZ 
‘v$p’®“u lpS>fu R>¡ s¡ ÅZu iL$pe R>¡. Ap S> fus¡ A^psy D‘f Ap^pqfs R>¡, S>¡dp„ ‘v$p’® /Öìe D‘f KQu Aph©rÑ 
sÐhp¡“p ‘funZ dpV¡$ k¡ç‘g“¡ N°¡apBV$ hX¡$ A’®/ / EÅ® ̂ fphsp rhqL$fZ“y„ Ap‘ps L$fsp„ s¡ Öìe DÑ¡rS>s 
N°pDÞX$ L$fhpdp„ Aph¡ R>¡. Ðepfbpv$ D‘fp¡L$s fusAhõ’pdp„ Aph¡ R>¡ A“¡ Ðepfbpv$ s¡ “uQu Aph©rÑ /EÅ® 
hX¡$ A^psy sÐh / ‘v$p’®“u lpS>fu A„N¡ s‘pk L$fu L$pe ^fphsp ap¡V$p¡“ (rhqL$fZ)“y„ DÐkS>®“ L$f¡ R>¡. Ap âq¾$ep 
R>¡. Ap^yr“L$ kdedp„ r“e„rÓs qX$õQpS>® (S>¥hfpkperZL$ A“¡ d¡qX$L$g n¡Ó“¡ gNsp D‘ep¡Np¡dp„ 

OZu âQrgs R>¡. s¡dS> Ap fus¡ ap¡f¡[ÞkL$ rhop“dp„ L$pQ, ) hX¡$ k¡ç‘gdp„ ^psy L¡$ A^psy sÐh / 
àgp[õV$L$, f„NL$p¡ ( ) S>¡hp rhrh^ âL$pf“p ‘v$p’®“y„ âdpZ ‘Z ÅZu iL$pe R>¡.
‘v$p’p£“p¡ Aæepk L$fhp dpV¡$ ’pe R>¡.  gNcN b^p„ S> ‘fdpÏ 

Äepf¡ L$p¡B ‘v$p’® /Öìe rhõspfdp„ ip¡jZ L$f¡ R>¡. L$pfZ L¡$ âL$pi“p ap¡V$p¡““u 
EÅ® ‘fdpÏAp¡“p Bg¡L$V²$p¡““¡ DÑ¡rS>s L$fhp dpV¡$ ‘|fsu D‘f n-qL$fZp¡ ( )“¡ Ap‘ps L$fhpdp„ Aph¡ R>¡ 
lp¡e R>¡. Å¡ Aph©rÑ Myb S> KQu lp¡e sp¡Ðepf¡, s¡ Öìe“p ‘fdpÏAp¡“p Bg¡L$V²$p¡“ k„¾$p„rs L$f¡ R>¡ 

“u âq¾$ep kfmsp’u ’pe R>¡. DÐkrS>®s A’hp sp¡ s¡ dyL$s b“¡ R>¡. S>¡“¡ gu^¡ L$p„sp¡ rhqL$fZ õhê$‘¡ 
’sp„ ap¡V$p¡““u Aph©rÑ rhcpN“u lp¡e R>¡. EÅ® DÐkÅe® R>¡ A’hp sp¡ EÅ®“y„ ip¡jZ ’pe R>¡ 

“p¡ D‘ep¡N d¡qX$L$g kpeÞkdp„ OZu fus¡ DkÅ®sp L¡$ ip¡jpsp rhqL$fZ“u Aph©rÑ / EÅ® A¡ S>¡ s¡ 

Anesthetic Gas Respiratory 

Gas

(Super Conductors) X-Ray 

X-Ray Emission X-Ray Absorption 

Spectroscopy

Energy 

Dispersive X-Ray Fluorescence Spectrometry

<1 micron

Electron Scanning 

Microscope Energy Dispersive X-ray Spectrometry

Spark / Arc Emission Spectrometry

Spectroscopic Methods

Fluorescence Spectroscopy : 

Controlled 

Deischarge

Colour Dyes

UV Spectroscopy : UV- 

X-ray Spectroscopy : UV 

X-Rays

Photoionization

UV UV 

Spectroscopy
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’pe R>¡. S>¡d L¡$ ifufdp„ âp¡V$u“ A“¡ “u kp„Ösp ÅZhp ( ) AfukpAp¡ ^fphsp 
s¡dS> L$p¡B ÖphZdp„ âp¡V$u“ “p¡ NyZp¡Ñf ÅZhp dpV¡$ “u dv$v$ hX¡$ kyk„bÙ rhqL$fZp¡“p Dv¹$Nddp„’u L$p¡B 
’pe R>¡. s¡dS> L$p¡B / “u Öìe / k¡ç‘g D‘f  rhqL$fZ Ap‘ps L$fhpdp„ 
Ap¡mM dV¡$ ‘Z ’pe R>¡. S>¡d L¡$ Aph¡ R>¡. BÞV$fa¡fp¡duV$f“p b„“¡ AfukpAp¡ Üpfp ’sp„ 

“p¡ ap¡f¡[ÞkL$ kpeÞkdp„ D‘ep¡N Sy>v$pSy>v$p NyZL$ ‘fphs®““p¡ gu^¡ Dv¹$chsp ‘’ saphs D‘f’u 
âL$pf“p L$pb®r“L$-AL$pb®r“L$ k„ep¡S>“p¡ / âp¡X$L$V$k, “p¡ D‘ep¡N L$fu“¡ A¡L$ hZ®‘V$ 
fpkperZL$ T¡f A“¡ f„NL$p¡“p Aæepkdp„ ’pe R>¡. dm¡ R>¡. S>¡ hZ®‘V$ D‘f’u k¡çg“u Ap¡mM / b„^pfZ 

A“¡ s¡“p NyZ^dp£ ÅZu iL$pe R>¡. dp“h ifufdp„’u Ap fusdp„ Ap‘¡gp k¡ç‘g 
‘kpf ’sp„ qL$fZp¡Üpfp ê$r^dp“p ludp¡Ágp¡rb““u D‘f r“ròs sf„N g„bpB ^fphsp rhqL$fZp¡ Ap‘ps 
kp„Öspdp„ a¡fapf ’pe R>¡. S>¡“p Üpfp ê$r^fdp„ L$fhpdp„ Aph¡ R>¡. Ap‘¡gp k¡ç‘g“p AÏAp¡dp„ 
ludp¡Ágp¡rb““y„ âdpZ ÅZu iL$pe R>¡. s¡dS> MpÛ - fpkperZL$ b„^ Üpfp Ap sf„Np¡“y„ Sy>v$p-Sy>v$p âdpZdp„ 
‘v$p’p£“u QL$pkZudp„, apdp®õeyqV$L$ëk“u b“phV$ A“¡ ip¡jZ ’pe R>¡. Ap ip¡jZ hZ®‘V$“p Aæepk D‘f’u 

k¡ç‘g“y„ ‘funZ ( ) L$fhpdp„ Aph¡ R>¡. Ap fus s¡“p DÐ‘pv$“dp„, rhõap¡V$L$p¡ ( )“p¡ âL$pf “L$L$u 
Sy>v$u Sy>v$u Aph©rÑA¡ L„$‘“p¡ / v$p¡g“p¡ L$fsp„ ‘fdpÎhuL$ L$fhp dpV¡$, “p¡ âL$pf ÅZhp dpV¡$ 
b„^p¡“p v$p¡g“p¡ dp‘u s¡“p¡ Aæepk L$fhpdp„ Aph¡ R>¡. Mpk s¡dS> MNp¡mue Aæepkp¡dp„ Ap fus“p¡ D‘ep¡N ’pe R>¡. 
L$fu“¡ dp„ ip¡jZ hZ®‘V$ D‘f’u  : 
s¡d“p b„^“p¡ âL$pf ÅZu iL$pe R>¡. S>¡“p D‘f’u S>¡- s¡ Ap fusdp„ L$p¡B Öìe“p ‘fdpÏ“p Þey[¼gek“u 
k¡ç‘g“u Ap¡mM ’pe R>¡. Ap “p¡ D‘ep¡N gpnrZL$ ( ) A“¡ L$hp¢ÞV$d-ep„rÓL$ue 
‘p¡gudk®, f„NL$p¡, àgp[õV$L$kpBTk® A“¡ qagk® S>¡hp ( ) Qy„bL$ue gpnrZL$sp hÃQ¡ ’sp„ 
rhrh^ ‘v$p’p£“p Aæepk dpV¡$ ’pe R>¡. cp¥rsL$ A“y“pv$ ( )“p¡ Aæepk, 

: rhÛys-Qy„bL$ue gpNy ‘pX¡$gp bpü Qy„bL$ue n¡Ó“u lpS>fudp„ L$fhpdp„ Aph¡ 
hZ®‘V$“p  ÓZ ‘¡V$p rhcpNp¡dp„ hl¢Qpe¡gp¡ R>¡ S>¡ R>¡. OZp h¥opr“L$ k„ip¡^“p¡ S>¡dL¡$ Ap[ÎhL$ cp¥rsL$ip” 
rhcpNp¡“p “pd A“y¾$d¡  A“¡ õaqV$L$ A“¡ AõaqV$L$de ( ) 

 R>¡. S>¡ ‘¥L$u A¡ gpg f„N ‘v$p’p£“p Aæepkdp„ OV$“p“p¡ D‘ep¡N ’pe R>¡. 
bpv$ sfs S> Aphsp¡ rhcpN R>¡¡, S>¡“u âpep¡rNL$ d¡qX$L$g kpeÞkdp„  
D‘ep¡rNsp OZu b^u R>¡. L$pfZ L¡$ L$p¡B k¡ç‘gdp„ s¡“u KX¡$  M|b S> âQrgs  R>¡. 
ky^u S>hp“u ndsp  L$fsp„ h^pf¡ R>¡. s¡’u hZ®‘V$ rhop“ A¡ A¡L$ A¡hu ipMp R>¡ L¡$, S>¡“p¡ 

 A¡L$ õL¡$“ ( ) v$fçep“ dp¡V$p âdpZdp„ rhop“p âÐe¡L$ n¡Ódp„ Öìe“u ‘fM L$fhp dpV¡$ s¡dS> 
k¡ç‘g“y„  L$fu iL$pe R>¡. “p¡ s¡d“p cp¥rsL$ A“¡ fpkperZL$ NyZ^dp£ ÅZhp dpV¡$ 
D‘ep¡N A“pS>“y„ ‘©’½$fZ L$fhp dpV¡ apdp®õeyqV$L$g n¡Ó¡ ’pe R>¡. s¡dS> AhL$pi rhop“ n¡Ó¡ ‘Z s¡“p¡ D‘ep¡N 
v$hpAp¡“u b“phV$dp„ A“¡ s¡“p hX¡$ ’sp BgpS>dp„, OZp¡ h^hp gpÁep¡ R>¡. ap¡f¡[ÞkL$ kpeÞkdp„ dp¡V$pcpN“p 
bpep¡V¡$L$“p¡gp¡Æ n¡Ó¡ Æ“p¡rdL$k“p ‘©’½$fZdp„, fpkpeuZL$ ‘©’½$fZ dpV¡ $ 
âp¡V$uep¡rdL$k ‘©’½$fZdp„, Öìe“p b„^pfZ Aæepk “p¡ D‘ep¡N ’pe R>¡.
dpV¡$, V¡$nV$pBg BÞX$õV²$uTdp„, MpÛ ‘v$p’p£“u QL$pkZu “hu V¡$L$“p¡gp¡Æ“p D‘ep¡N’u L¡$V$gpL$ D‘L$fZp¡“u 
L$fhp dpV¡$, àgp[õV$L$-V¡$nV$pBg S>¡hp ‘v$p’p£“u qL„$ds A“¡ L$v$ ‘Z OZu OV$u Ne¡g s¡dS> ‘©Õ’L$fZ dpV¡$ 
b“phV$dp„, S>„syAp¡“u lpS>fu s‘pkhp dpV¡$, k„fnZ n¡Ó¡, “dy“p“y„ âdpZ ‘Z dp¡V$p D‘L$fZp¡ dpV$¡ OÏ„ h^y Å¡Bsy„ 
NyÞlpAp¡ kp’¡ k„L$mpe¡g Sy>v$p-Sy>v$p âL$pf“p k¡ç‘ëk lsy„. S>¡ lh¡  ( ) A“¡ s¡“p’u ‘Z 
‘funZdp„ hN¡f¡ dpV¡$ L$fu iL$pe R>¡. Ap¡Ry>„ ’B Ney„ R>¡. ApS>“p kde¡ dp¡V$pcpN“p ‘©’½$fZ 

 : L$p¡B A¡L$ S> âL$pf“p  Üpfp ’B iL¡$ s¡ 
Ap fusdp„  A¡V$g¡ L¡$ Qrgs qv$ipdp„ OZp k„ip¡^“p¡ Qpgu füp„ R>¡.
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Þeydp¡r“ep L¡$ ‘R>u gp¡lu“y„„ CÞa¡L$i“ S>¡hu rbdpfuAp¡ ’C b¡¼V$¡qfep A¡V$g¡ ípy„?
iL¡$ R>¡. Ap b¡L$V$qfep a¡rdgu â’d A¡V$g¡ L¡$ q¾$qV$L$g b¡¼V$¡qfep A¡ ‘©Õhu ‘f kp¥’u ‘l¡gp Dv¹$h¡gp kÆhp¡ 
rgõV$dp„ Aph¡ R>¡. lpB L¡$V$¡Nfudp„ Aphsp b¡L$V$¡qfep“¡ d“pe R>¡. AÐe„s õpyÿd L$v$“p A“¡ A“¡L$ âL$pf“p¡ ApL$pf 
L$pfZ¡ Np¡fp¡r“ep s’p aŸX$ ‘p¡CTt“N“u kdõep ’C iL¡$ ^fphsp b¡¼V$¡qfep Nd¡ s¡hp hpsphfZdp„ flu iL¡$ R>¡. dpV$¡ 
R>¡. rdqX$ed L¡$V$¡Nfu“p b¡L$V$¡qfep ‘Z Ap S> kdõep kÆ® Ýpy°h âv$¡i“p bra®gp hpsphfZdp„ AÐe„s “uQp sp‘dp“¡ 
iL¡$ R>¡. rS>r“hpdp„ G-20 L¡$ip¡“u b¡W$L$ dmu flu R>¡. s¡“u L¡$ ‘R>u klpfp“u i¡L$u “pMsu Nfdu hÃQ¡ AÐe„s KQp 
‘l¡gp Ap rgõV$ Ål¡f L$fu“¡ Ap v$¡ip¡“¡ Q¡shhpdp„ Apìep sp‘dp“¡ ‘Z b¡¼V$¡qfep Å¡hp dm¡ R>¡. AÞe N°lp¡ ‘f ‘Z 
R>¡. Ap¡N£“pCT¡i“¡ L$üy„ lsy„ L¡$ AphsuL$pg“„y õhpõÕe v$yN®d hpsphfZ hÃQ¡ Äepf¡ Æh“ ip¡^hp“u hps Aph¡ 
S>mhpC fl¡ A¡ S>hpbv$pfu Ap‘Zp kp¥“u R>¡. dpV$¡ s¡“u Ðepf¡ kp¥’u ‘l¡gp b¡¼V$¡qfep“u S> ip¡^ L$fhpdp„ Aph¡ R>¡. 
b¡W$L$ ‘l¡gp Ap rgõV Ål¡f L$fhpdp„ Apìey„ R>¡, S>¡’u S>Ns b¡¼V$¡qfep ÞpyL$kp“L$sp® S> lp¡e A¡ìpy “’u. L¡$V$gpL$ b¡¼V$¡qfep 
s¡“u N„cuf “p¢^ gC iL¡$. lpg S>¡ î¡›$$ A¡[ÞV$bpep¡qV$L$ D‘ep¡Nu ‘Z kprbs ’pe R>¡, S>¡dL¡$ v$|^dp„’u v$l] 
D‘gå^ R>¡, s¡ b^p“p âep¡Np¡ Ap b¡L$V$¡qfep ‘f L$ep® b“phhpÞpy„ L$pd L$fsp„ b¡¼V$¡qfep. dp“h ifuf AbÅ¡ 
‘R>u ‘Z ‘qfZpd dþey„ “’u dpV$¡ l¡ë’ Ap¡N£“pCT¡i“¡ L$p¡jp¡Þpy„ b“¡ëpy„ R>¡, Äepf¡ b¡¼V$¡qfep“y„ ifuf kpdpÞe fus¡ 
S>Ns“u AN°Zu v$hp L„$‘“uAp¡“¡ ‘Z Ap b¡L$V$¡qfep“p¡ A¡L$ S> L$p¡jÞpy„ b“¡ëpy„ lp¡e R>¡. kh®Ó a¡gpe¡gp lp¡hp R>sp„ 
CgpS> ip¡^u L$pY$hp A‘ug L$fu R>¡. rgõV$ s¥epf L$fhp dpV$¡ b¡¼V$¡qfep A„N¡“u k„ip¡^L$p¡“u dprlsu blº dep®qv$s R>¡. 
Ap¡N£“pCT¡i“¡ s¡“p r“óZpsp¡ s’p S>d®“u qõ’rs L¡$V$gpL$ qL$õkpdp„ b¡¼V$¡qfep“¡ kÆh NZhp L¡$ r“Æ®h A¡hp 
qV$rbS>¡“ eyr“hrk®V$u“p l¡ë’ rhcpN krls rhrh^ âñp¡ ‘Z D‘[õ’s ’ep R>¡.
k„õ’pAp¡“u dv$v$ gu^u lsu. rgõV$ s¥epf L$fhp dpV$¡ rhð$ õhpõÕe kN„ W$“ (hëX$®  lë¡ ’ ApN¡ “£ pCTi¡ “) 
Ap¡N£“pCT¡i“¡ L¡$V$gpL$ dp‘v$„X$p¡ “½$u L$ep® lsp. S>¡dL¡$ Üpfp â’d hMs 12 A¡hp b¡V$¡qfep“y„ rgõV$ Ål¡f
b¡L$V$¡qfep“p¡ Q¡‘ gpÁep ‘R>u L¡$V$gp¡ kde v$hpMp“¡ fl¡hy„ L$fhpdp„ Apìey„ R>¡, S>“¡ p ¡ L$pC¡  CgpS> “’u. hëX$®  lë¡ ’ 
‘X¡$ R>¡? b¡L$V$¡qfep“u Akf v$v$}“p ifuf ‘f hpf„hpf ’pe Ap¡N£“pCT¡i““u h¡bkpCV$ ‘f Ap rgõV$ dLy $hpdp „ Apìe „y
R>¡? Q¡‘ dp“h - dp“h hÃQ¡, dp“h-âpZu hÃQ¡ A“¡ ls.„y  ApN¡ “£ pCTi¡ ““p Al¡hpgdp„ L$l¡hpdp„ Apìey„ R>¡ L¡$ 
âpZu - âpZu hÃQ¡ L¡$V$gu TX$‘’u a¡gpe R>¡? L$p¡C fus¡ Ap b¡L$V$¡qfep L$p¡C A¡[ÞV$$bpep¡qV$L$’u L$pbydp„ Aphu iL¡$ 
b¡L$V$¡qfep“p¡ a¡gphp¡ fp¡L$u iL$pe R>¡, hN¡f¡ âñp¡“p S>hpb A¡d “’u. AÐepf ky^udp„ s¡“¡ L$pbydp„ g¡hp“p sdpd 
d¡mìep ‘R>u Al¡hpg s¥epf L$fhpdp„ Apìep¡ lsp¡.âepkp¡ r“óam füp R>¡. dpV$¡ lh¡ s¡“u v$hp ip¡^hp dpV$¡ 

b¡¼V¡$fuep“u epv$u ‘Z Ap¡N£“pCT¡i“¡ v$hp L„$‘“uAp¡“¡ A“¡ v$hp 
rhð Apfp¡Áe k„NW$“¡ Ål¡f L$f¡gy„ b¡L$V$¡qfep“y„ rgõV$ Al] k„ip¡^L$p¡“¡ A‘ug L$fu R>¡. l¡ë’ Ap¡N£“pCT¡i“¡ Ap 12 
fS|> L$ey¯ R>¡ L¡$ Å¡L¡$ s¡“p “pd OZp AOfp A“¡ dpÓ X$p¡L$V$fp¡ b¡L$V$¡qfep“p rgõV$“¡ q¾$$qV$L$g, lpC A“¡ rdqX$ed âpep¡qfV$u 
s’p rhop“uAp¡“¡ S> kdÅe A¡ âL$pf“p R>¡.ÓZ rhcpNdp„ hl¢Qu v$$u^p R>¡. Ap¡N£“pCT¡i““p 
Priority 1 : CRITICAL :AprkõV$ÞV$ qX$f¡L$V$f S>“fg X$pµ. d¡fu ‘p¡g¡ L$üy„ lsy„ L¡$ 
1. Acinetobacter Baumannii 2. Pseudomonas Ap‘Zu ‘pk¡ Ap bpf b¡L$V$¡qfep“p¡ L$p¡C CgpS “’u. sdpd 
aeruginosa  3. EnterobacteriaceaeA¡[ÞV$$bpep¡qV$L$ v$hpAp¡ s¡“u kpd¡ r“óam kprbs ’C flu 
Priority 2 : HIGH :

R>¡. dpV$¡ lh¡ kdN° rhð“p dp“h õhpõÕe kpd¡ Msfp¡ Dcp¡ 
4. Enterococcus Faecium 5. Staphylococcus 

’ep¡ R>¡. l¡ë’ Ap¡N£“pCT¡i“¡ Ap b¡L$V$¡qfep“¡ ky‘f bN aureus 6. Helicobacter Pylori 7. Campylobacter 
spp. 8. Salmonellae 9. Neisseria GonorrhoeaeA¡V$g¡ L¡$ S>¡“p¡ L$p¡C CgpS> “’u A¡hp S>„sy NZpìep R>¡. Ap 
Priority 3 : MEDIUM : b¡L$V$¡qfep ‘¥L$u L¡$V$gpL v$hpMp“p, “qk¯N lp¡d A“¡ Ðep„ 
10. Streptococcus Pneumoniaeh‘fpsp kp^“p¡ Üpfp S> a¡gpC iL¡$ A¡hp R>¡. dpV$¡ A¡ A„N¡ 
11. Haemophilus Influenzae 12. Shigella Spp.

kph^p“u fpMhp“u h^pf¡ S>ê$f R>¡. Ap b¡L$V$¡qfep“¡ L$pfZ¡ 
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kp¥’u Msf“pL$ 12 b¡¼V$¡qfep“p¡ L$p¡C CgpS> “’u
hëX®$ l¡ë’ Ap¡N£“pCT¡i“¡ â’d hpf b¡[¼V$qfep“u epv$u blpf ‘pX$u 

(hëX®$ l¡ë’ Ap¡N£“pBT¡i“- NyS>fps kdpQpf 24-2-17)



A¡L$ kp’¡ A¡L$ S> spfp“¡ âv$rnZp L$fsp„ kps N°lp¡ dmu 
Aphhp A¡ ‘Z AhL$pi rhop“ dpV$¡ f¡L$p¡X®$ R>¡. kp¥’u 
‘l¡gp„ d¡-2016dp„ Qugu Mps¡ Aph¡gp f¡qX$ep¡ 
V$¡rgõL$p¡‘dp„ Ap õpye®dpmp“u lgQg “p¢^pC lsu. hÝpy 
dprlsu A“¡ Mpsfu dpV$¡ AÞe V$¡rgõL$p¡‘“¡ ‘Z V²$¡r‘õV$- 
1“p Aæepk dpV$¡ L$pd¡ gNpX$pep lsp. A¡ ‘R>u “pkp“p 
L¡$àgf V$¡rgõL$p¡‘¡ V²$¡r‘õV$-1“u lpS>fu Ap¡mMu bsphu 
lsu. bpv$dp„ rhop“ S>Ns“p ârsr›$s d¡N¡rT“ ""“¡Qf¡' 
Ap A„N¡“p¡ Aæepk g¡M âNV$ L$ep£ lsp¡. S>¡“p’u ApMu 
v$yr“ep“¡ Ap kps cpCAp¡ A„N¡ ÅZ ’C lsu. 

40 âL$pi hj® A¡V$g¡ L¡$ A„v$pS>¡ 3,79,00,000 
qL$gp¡duV$f A¡ AhL$pidp„ blº “p“y A„sf NZpe. Å¡ L$p¡C 
AhL$piep“ âL$pi“u TX$‘¡ ‘Z âhpk L$f¡ sp¡ s¡“¡ 
V²$¡r‘õV$ -1 ky^u 40 hj®“p¡ kde gpNu iL¡$ R>¡. AgbÑ, 
lpg A¡V$ëpy„ TX$‘u L$p¡C ep“ àp©ÕhuhpkuAp¡ ‘pk¡ “’u. 
àëpyV$p¡ ‘f dp¡L$g¡ëpy„ Þey lp¡fpCTÞk AÐepf¡ kp¥’u TX$‘u 
AhL$piep“ R>¡. A¡ L$gpL$“p 51,500 qL$gp¡duV$f“u 
kf¡fpi TX$‘¡ ApNm h^¡ R>¡. A¡ TX$‘¡ S> Þey lp¡fpCTÞk 
V²$¡r‘õV$-1 ky^u“u kaf L$f¡ sp¡ s¡“¡ Ðep„ ‘lp¢Qsp hp¡tiÁV$“, “pkp“p L¡$àgf V$¡rgõL$p¡‘¡ àp©Õhu’u 40 âL$pi 
8,17,000 hj® gpN¡ !hj® v$|f A¡L$ “hu õpye®dpmp ip¡^u L$pY$u R>¡. Ap õpye®dpmpdp„ 

V$¡rgõL$p¡‘ Üpfp Ap N°ldpmp“p Aæepk Üpfp A¡L$ õpye® S>¡hp spfp“u Apk‘pk AØg àp©Õhu S>¡hp S> kps 
A¡V$ëpy„ ÅZu iL$pey„ R>¡ L¡$ dp¡V$pcpN“p N°lp¡ ‘©Õhu“u S>¡d N°lp¡ ‘qfc°dZ L$fu füp„ R>¡. A¡dp„’u 3 N°lp¡ sp¡ l¡rbV$¡bg 
“½$f k‘pV$u ^fph¡ R>¡. hmu Ap N°lp¡ hÃQ¡ ‘fõ‘fÞpy„ Tp¡“ L$l¡hpsp rhõspfdp„ R>¡. L$p¡C spfp afs¡ O|dsp N°lp¡ blº 
A„sf ‘Z Mpõky Ap¡R>y„ R>¡. A¡V$g¡ L¡$ A¡L$ N°l ‘f L$p¡C v$|f “l] A“¡ blº “ÆL$ ‘Z “ lp¡e s¡“¡ l¡rbV$¡bg Tp¡“ 
ìer¼s Dcu lp¡e sp¡ buÅ N°l“u k‘pV$u A“¡ cyNp¡m“p¡ L$l¡hpe R>¡. A¡hp¡ Tp¡“ Äep„ sp‘dp“ blº h^pf¡ “ lp¡e, blº 
“fu Ap„M¡ Aæepk L$fu iL¡$. Ap¡R>y„ “ lp¡e. S>¡’u Æh“ rhL$ku iL¡$ A’hp ‘pZuÞpy„ 

V²$¡r‘õV$-1 spfp¡ ‘p¡s¡ blº QdL$ugp¡ “’u. dpV$¡ A[õsÐh lp¡C iL¡$. ‘©Õhu õpye®dpmp“p l¡rbV$¡bg Tp¡“dp„ 
rhop“uAp¡“¡ s¡“p¡ Aæepk L$fhpdp„ kfmsp flu lsu. Å¡ õ’p“ ̂ fph¡ R>¡.
spfp¡ blº QdL$v$pf lp¡e sp¡ kfmsp’u Aæepk L$fu “pkp“p rhop“uAp¡A¡ Ap N°lp¡“¡ V²$¡r‘õV$-1 
iL$psp¡ “’u. L¡$àgf krls“p V$¡rgõL$p¡‘“u L$pdNufu àp©Õhu N°ldpmp “pd Apàèpy„ R>¡. L¡$d L¡$ S>¡ õV$pf afs¡ N°lp¡ âv$rnZp 
S>¡hp N°lp¡ ip¡^u L$pY$hp“u S> R>¡. Ap kps N°lp¡“u ip¡^ L$f¡ R>¡ A¡ spfpÞpy„ “pd V²$¡r‘õV$-1 R>¡. V²$¡r‘õV$ Å¡L¡$ ApMu 
AÐe„s dlÐh“u lp¡hp’u Áp|Ng¡ ‘Z A¡ A„N¡Þpy„ X|$X$g rkõV$dÞpy„ V|$„Ly$ “pd R>¡. s¡“p “pd“p¡ rhõspf rhop“uAp¡A¡ 
b“pìèpy„ lÐpy„. A¡V$g¡ L¡$ ÁpyNg kQ® L$fsu hMs¡ Áp|Ng ^ V²$p[ÞTqV»$N àgp“¡V¹$k A¡ÞX àgp“¡V$¡rkdg õdp¡g 
“pd“p¡ gp¡Np¡ Ap N°lp¡“y„ rQÓ fS|> L$f¡ A¡ âL$pf¡ qX$TpC“ V$¡rgõL$p¡‘ A¡hp¡ L$ep£ R>¡. V²$¡r‘õV$-1 A„N¡ MNp¡m 
L$fpep¡ lsp¡. d¡rÁ“qarieÞV$ k¡h““u ip¡^ ’ep ‘R>u lh¡ rhop“uAp¡ cpf¡ DÐkplus R>¡. L¡$dL¡$ AÐepf ky^u A“¡L$ 
s¡“p hpsphpfZ“p¡ Aæepk ’i¡. àp©Õhu S>¡hp A¡¼kp¡àgp“¡V$ L$l¡hpsp N°lp¡ dmu Apìep R>¡. 

(NyS>fps kdpQpf, 24-2-2017)‘f„sy s¡dp„ Ap kÑ¡ ‘¡ kÑp S>¡hp kps N°lp¡ A“p¡Mp R>¡. hmu 

“pkp“p L¡$àgf V$¡rgõL$p¡‘“u L$dpg : àp©Õhu’u dpÓ 40 âL$pihj® v$|f A¡L$ kp’¡ 
kps ""àp©Õhu' ^fphsu õpye®dpmp dmu Aphu : ÓZ N°l ‘f ‘pZu k„ch!
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d¡rÁ“qarieÞV k¡h“ : âL$pi“u TX$‘¡ âhpk L$fuA¡ sp¡ ‘Z Ðep„ õpy^u ‘lp¢Qsp 40 hj® ’pe 

Ad¡qfL$p“u S>Nrh¿eps AhL$pi k„ip¡^“ k„õ’p - “pkpA¡ 
A„sfundp„ A¡L$ “hp kp¥f d„X$m“p„ A[õsÐh“u ip¡^ L$fu 
lp¡hp“u Op¡jZp L$fu lsu. “pkp“p„ h¥opr“L$p¡“¡ kp¥f d„X$m 
blpf“p„ A“¡ Æh““y„ A[õsÐh ^fphsp Tp¡“dp„ A¡L$ spfp“u 
Apk‘pk ^fsu“p„ ApL$pf“p„ kps N°lp¡ Å¡hp dýep lsp. 
“pkp“u Ap A¡L$ dp¡V$u rkÝ^u d“pe R>¡. “pkp“p„ õ‘¡V¹$Tf 
õ‘¡k V$¡rgõL$p¡‘¡ Ap kps N°lp¡“p¡ ApL$pf ‘©Õhu S>¡hX$p¡ lp¡hpÞpy„ 
AÞpydp“ gNpìey„ R>¡. kv$uAp¡’u A„sfundp„ Æh““u ip¡^dp„ 
gpN¡gp h¥opr“L$p¡ A¡rge“ S>¡hp Æhp¡“p A[õsÐh“u 
k„cph“p ìe¼s L$fu Ãpy¼ép R>¡. “pkpA¡ ÓZ N°lp¡ fl¡hp dpV$¡ 
gpeL$ NZpìep R>¡. Ap õV$pfÞpy„ “pd TRAPPIST - 1 R>¡. 

spfp¡

spfp“¡ âv$rnZp L$fsp kps N°lp¡

V²¡$r‘õV$-1 N°ldpmp
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Å¡X$L$p„ Np¡W$hp¡ kp¥S>Þe : EÅ® ‘Ó

‘y“: âpàe EÅ®“p rhrh^ D‘ep¡Np¡’u dprlsNpf ’hp “uQ¡ S>Zph¡g fds fdp¡. "A' hN® l¡W$m ‘|R>pe¡g 
âñ“p¡ ep¡Áesd DL¡$g ip¡  R>¡ ? s¡ "b' hN® l¡W$m“p iåv$p¡dp„’u ip¡^u L$pY$p¡.

1. kyfS>“p sp‘¡ s‘u k|fS>“u Nfdu’u fkp¡B fp„^¡.
2. âpQu“ kdedp„ A“pS> v$mhp A“¡ ‘pZu QY$phhp dpV¡$ i¡“p¡ 

D‘ep¡N ’sp¡ ?
3. k|e® âL$pi“u N¡flpS>fudp„ DÐ‘Þ“ ’B fp„^hp s’p v$uhpbÑu dpV¡$ 

h‘fpe.
4. huS> N°uX$’u h„rQs v|$fhs} Npdp¡dp„ huS>mu“u kyrh^p ‘yfu ‘pX$hp 

dpV¡$“p¡ ìehlpê$ rhL$ë‘
5. kyfS>“u Nfdu EÅ®’u ‘pZudp„“p¡ npf v|$f L$fu ‘pZu“¡ r“õe„qv$s 

L$f¡.
6. kp¥f EÅ®“¡ A¡L$rÓs L$fu s¡“p¡ k„N°l L$fhp dpV¡$ duW$p A“¡ ‘pZu 

S>¡hp kygc hõsy“p¡ D‘ep¡N L$fsu V¡$L$“p¡gp¡Æ.
7. gpL$X$pdp“p¡ c¡S> v|$f L$fu s¡“¡ L$pe®v$n bmsZ b“ph¡.
8. h^y KQy sp‘dp“ d¡mhhp kyfS>“u EÅ®“¡ A¡L$ S>ÁepA¡ A¡L$qÓs 

L$f¡.
9. Q‘V$u Qpg¡ Ðep„ dyW$u“p¡ D‘ep¡N “ L$fhp¡.
10. “cp¡ d„X$m“y„ s¡S>õhu dlptbb ‘©Õhu ‘f“p sdpd

EÅ® õÓp¡sp¡“u N„Np¡Óu R>¡.
11. gpL$X$p A“¡ AÞe L$Qfp“¡ bpmhp’u DÐ‘Þ“ ’sp hpeydp„’u huS> 

DÐ‘pv$“ L$fsu V¡$L$“p¡gp¡Æ.
12. Ap¥Ûp¡rNL$ âq¾$ep v$frdep“ DÐ‘Þ“ ’su Nfdu“p¡ huS> DÐ‘pv$“ 

dpV¡$ D‘ep¡N L$fsu V¡$L$“p¡gp¡Æ
13. kyfS>“u Nfdu’u ‘©Õhu Nfd ’sp„ kÅ®su Nrs EÅ®
14. ^fsu“p ‘X$“u “uQ¡ fl¡g Nfdu EÅ®
15. AM|V$ A“¡ A‘f„‘pf EÅ®“p c„X$pf
16. ‘y“d - Adpk¡ ’su cfsudp„ d¡mhpsu EÅ®
17. âpQu“ ‘iy - ‘nu  h“õ‘rs“p Ahi¡jp¡dp„’u dmsu EÅ® 
18. EÅ®“p¡ âpQu“sd ”p¡s, S>¡“p¡ ApS>¡ ‘Z rhL$ksp v$¡i“p

90 V$L$p gp¡L$p¡ h‘fpi L$f¡ R>¡.
19. ‘ep®hfZhpv$uAp¡ S>¡“u blº tQsp L$f¡ R>¡ s¡ hpsphfZdp„ h^sy 

S>sy„ A„Npf hpey“y„ âdpZ.
20. hpsphfZdp„“p¡ A¡L$ hpey, S>¡ A¡L$ ‘y“: âpàe EÅ® ”p¡s R>¡.
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L$p¡-S>“f¡i“
gpL$X$p k|L$hhp“u kp¥f cÌ$u

k„L¡$[ÞÖs kp¥f k„QpeL$

bpep¡dpk N¡kuauL¡$i“
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dp“h ifuf AbÅ¡ L$p¡jp¡“y„ b“¡gy R>¡. Ap L$p¡jp¡ A¡V$gp “p“p lp¡e R>¡ L$¡$ s¡Ap¡ aL$s dpB¾$p¡õ¾$p¡‘ Üpfp Å¡B iL$pe 
R>¡. v$f¡L$ dp“h L$p¡j kdp“ cpNp¡“p¡ b“¡gp¡ lp¡e R>¡. buS>L$ A“¡ L$p¡jfk, S>¡“u afs¡ A„s:ÐhQp Aph¡gu lp¡e R>¡.

L$¡$Þkf : L$¡$V$guL $hpf L$p¡jp¡dp„ L$„$BL$ Mpdu kÅ®e R>¡ A“¡ s¡Ap¡ Ar“e„rÓsê$‘¡ h^hp dp„X$¡$ R>¡. Ap“¡ gu^¡ L$¡$Þkf 

“pd“p¡ fp¡N ’B iL$¡$ R>¡. L$¡$Þkf“p D‘Qpf dpV¡$ Mpduey¼s L$p¡jp¡“p¡ “pi L$fhp¡ ‘X$¡$ R>¡. 

L$p¡j rhcpS>“ : L$p¡j rhcpS>““u âq¾$epdp„ A¡L$ L$p¡j’u b¡ “hp L$p¡j b“¡ R>¡. “hp L$p¡j rbgL$y$g ‘l¡gp„ L$p¡j 

S>¡hp S> lp¡e R>¡. L$p¡j rhcpS>“’u Æh rhL$ku h©qÝ^ ‘pdu A“¡ Ås¡ W$uL$ ’B iL$¡$ R>¡. L$p¡j rhcpS>“’u L$¡$V$gpL$ L$p¡jp¡ 
gNcN 50 hpf rhcpS>“ ‘pdu iL$¡$ R>¡.

L$p¡j

L$Zpck|Ó
L$p¡jfkdp„ [õ’rs L$Zpck|Ó A¡

L$p¡j“p¡ cpN R>¡  S>¡ s¡“¡ EÅ® Ap‘¡ R>¡ S>¡“¡ 
s¡“y„ L$pe® L$fhp dpV$¡$ h^y âdpZdp„ EÅ®“u 

S>ê$f lp¡e R>¡ s¡hp v$f¡L$ (L$p¡j)dp„ OZp 
L$Zpck|Óp¡ lp¡e R>¡.

37.2 V²$ugue“
heõL$ d“yóe“p ifufdp„ L$p¡jp¡“u k„¿ep

dp“h L$p¡jp¡“p 210 rcÞ“ âL$pf R>¡

fa A¡ÞX$p¡àgprTdL$ f¡qV$L$eygd
âp¡qV$Þk b“ph¡ R>¡
A“¡ s¡Ap¡“y„ hl“ L$f¡ R>¡.

gpekp¡kp¡d
gpekp¡kp¡dk
L$p¡j“p L$Qfp“¡ 
R>yV$p¡ ‘pX$¡$ R>¡.

õd|^ A¡ÞX$p¡‘àgprTdL$ f¡qV$L$eygd
L$p¡j dpV$¡ S>ê$$fu A¡hp OZp rcÞ“ 
‘v$p’p¡£ b“ph¡ R>¡.

X$u.A¡“.A¡
Apdp L$p¡j“u ArcìeqL$s“¡ 
gNsu dpqlsu k„N°lpe¡gu lp¡e R>¡.

L$p¡jfk : 
L$p¡j A„s: ÐhQp A“¡ 
ÞeyqL$gek“u hÃQ¡“y„ n¡Ó

ÞeyqL$gAp¡gk
qfbp¡ÞeyqL$gBL$ A¡qkX$ 
A“¡ âp¡qV$““y„ b“¡gy„ lp¡e R>¡.

ÞeyqL$ged 
L$p¡j“u âh©qÑ h©[Â^ A“¡ 
âS>““¡ r“e„rÓs L$f¡ R>¡.

L$p¡j A„s:ÐhQp 
L$p¡j“¡ Y$p„L$¡$ R>¡ 
A“¡ s¡“y„ fnZ L$f¡ R>¡.

Np¡ëNu kp^“ 
Ap fa A¡ÞX$p¡àgprTdL$ 
f¡qV$L$eygd Üpfp
b“phhpdp„ Aph¡g âp¡qV$“ 
‘f âq¾$ep L$f¡ R>¡ 
A“¡ s¡Ap¡“¡ blpf dp¡L$g¡ R>¡.

kpeL$p¡õL$¡$g¡V$“
S>¡ kyÓ“y„ b“¡gy„ lp¡e R>¡ L$¡$
S>¡ L$p¡j“p ApL$pf“¡ Åmhu
fpM¡ R>¡, A“¡ s¡“¡ 
lg“ Qg“dp„ 
dv$v$ L$f¡ R>¡.

D‘ep¡Nu Æh“
L¡$V$gpL$ L$p¡jp¡ aL$s

3-5 qv$hk Æh¡ R>¡.
AÞe L$p¡jp¡ ìeqL$s“p
k„‘|Z® Æh“ ky^u

kq¾$e fl¡ R>¡.
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râe kyo hp„QL$ rdÓp¡, fpZp, îu bu. A¡“. fphg s¡dS> îu fpSy> ‘„X$ép 
lsp. Ap L$pe®¾$d“p dy¿e Arsr’ îu A¡d. A¡“. bpmL$p¡ dpV¡$ lh¡ D“pm„y h¡L¡$i“ A¡V$g¡ d“Ndsu 
ipl s¡dS> l¡sg rÓh¡v$u lsp.âh©rÑAp¡ L$fhp“p¡ kde Ap‘ kp¥ dprls R>p¡ L¡$ A¡râg 

drl“pdp„ çeyr“rk‘g L$p¡‘p£f¡i““p bpmL$p¡“p¡ r“:iyëL$ (4) sp. 26-3-2017“p fp¡S> fp¡V$fu ¼gb lqfc[¼s 
L¡$ç‘ ep¡Åe R>¡, A“¡ Ðepf ‘R>u d¡ drl“pdp„ gp¡L$ rhop“ A¡nV¡$Þi“ Mps¡ f¡“g B[ÞX$ep apDÞX¡$i““p 
L¡$ÞÖ Mps¡ kdf L¡$ç‘ Apep¡Åe R>¡. rhÛp’}Ap¡ dpV¡$ rhrh^ kæep¡ kp’¡ "Ofdp„ EÅ® bQs A“¡ ‘y“: âpàe 
rhop“gnu âh©rÑAp¡“¡ âp^pÞe A‘pe R>¡. ApMy„ hj® EÅ®“p ”p¡sp¡“p¡ D‘ep¡N' rhjeL$ hpsp®gp‘“y„ 
ipmp“y„ rinZ d¡mìep ‘R>u bpmL$p¡“¡ Ap âh©rÑAp¡ Apep¡S>“ L$fhpdp„ Apìey„ lsy„. S>¡dp„ 35 kæep¡A¡ 
L$fhp“p¡ rhi¡j Ap“„v$ lp¡e R>¡ ÅÞeyApfu’u dpQ® drl“p cpN gu^p¡ lsp¡.
v$fçep“ “uQ¡ âdpZ¡ rhrh^ L$pe®¾$d k„õ’p Mps¡ gp¡L$ rhop“ L¡$ÞÖ Mps¡ ipmpAp¡“u dygpL$ps : 
Apep¡Åep lsp. ipmpAp¡“p bpmL$p¡ gp¡L$ rhop“ L¡$ÞÖ Mps¡¡ dygpL$ps 
EÅ® bQs rhjeL$ S>“ ÅN©rÑ L$pe®¾$dp¡ : Ofdp„ EÅ® g¡ R>¡. v$f¡L$ A„L$dp„ dygpL$ps¡ Aph¡gu ipmpAp¡“p “pd 

rhop“hpZu A„L$dp„ R>p‘hpdp„ Aph¡ R>¡ S>¡“u Ap‘ “p¢^ bQs A¡L$ L$pe®ipmp PCRA“p kp¥S>Þe’u gp¡L$ rhop“ 
g¡ip¡. ipmp“p rhÛp’}Ap¡ rhop““p rkÝ^p„sp¡ kdÅhsp L¡$ÞÖ Üpfp EÅ® sS>o X$pµ. bu. Æ. v$¡kpB“p dpN®v$i®“ l¡W$m 
A¡“Æ® lp¡g, bpep¡ V¡$L$“p¡gp¡Æ lp¡g A“¡ V¡$L$“p¡gp¡Æ lp¡g“u Ofdp„ Bg¡L$V²$urkV$u, N¡k s¡dS> ‘¡V²$p¡g“u bQs rhjeL$ 
dygpL$ps g¡ R>¡ s¡dS> rhop““p„ âep¡Np¡ s¡dS> rhop“gnu hpsp®gp‘ X$p¡d¡õV$uL$ s¡dS> ey’ d¡çbk® kp’¡ Apep¡Åe R>¡. 
qaëd Sy>h¡ R>¡. “uQ¡ S>Zph¡g ipmpAp¡ Ns ÓZ dpkdp„ S>¡dp„ õgpBX$ ip¡ Üpfp â¡T“V¡$i“ s¡dS> qaëd ip¡“y„ 
bsphpdp„ Aphu lsu.Apep¡S>“ L$fhpdp„ Aph¡ R>¡.

(1) sp. 9-1-2017 A¡g¡[çbL$ rhÛpge ^p¡. 7“p 149 (1) sp. 4-1-2017“p fp¡S> v$ipgpX$ hpX$u, g½$X$‘uW$p, 
rhÛp’}Ap¡ A“¡ 3 rinL$p¡A¡ dygpL$ps gu^u lsu.hX$p¡v$fp Mps¡ v$ipgpX$ drlgp d„X$m“u ‘0 bl¡“p¡ 

kp’¡ k„õ’p Üpfp Ofdp„ EÅ® bQs A“¡ ‘y“:âpàe (2) sp. 11-1-2017 kfL$pfu dpÝerdL$ ipmp, 
”p¡sp¡“p D‘ep¡N rhjeL$ hpsp®gp‘ A‘pep¡ lsp¡ Qp¡L$pfu“p 82 rhÛp’}Ap¡ A“¡ 4 rinL$p¡ L¡$ÞÖ“u 
s¡dS> N¡k bQs D‘f qaëd bsphhpdp„ Aphu lsu. dygpL$ps¡ Apìep lsp.

(2) sp. 26-3-2017“p fp¡S> fp¡V$fu L$gb, lqfcqL$s (3) sp. 28-1-2017“p ifv$ L$Þep rhÛpge, Æ.ApB. 
A¡¼kV¡$Þi“ Mps¡ Renal India Foundation“p X$u.ku.-hX$p¡v$fp“p 39 rhÛp’}Ap¡ A“¡ 3 rinL$p¡A¡ 
kæep¡ kp’¡ Ap L$pe®¾$d Apep¡Åep¡ lsp¡ S>¡dp„ 3‘ dygpL$ps gu^u lsu.
kæep¡A¡ lpS>fu Ap‘u lsu. 

(4) sp. 10-2-2017“p fp¡S ‘pv$fp âp’rdL$ ipmp“p 
(3) Seminar on Saving Electricity in Industry ‘‘ rhÛp’}Ap¡ s¡dS> ‘ rinL$p¡ L¡$ÞÖ“u dygpL$ps¡ 

Ap k¡rd“pf“y„ Apep¡S>“ R>¡‰p 5 hj®’u BÞX$õV²$uT“p Apìep lsp. Ap kp’¡ QpZ¼e rhÛp‘uW$“p ^p¡fZ
A¡[ÞS>r“ek® s¡dS> d¡“¡S>k® dpV¡$ gp¡L$ rhop“ L¡$ÞÖ 5 ’u 7“p 30 rhÛp’}Ap¡ A“¡ 3 rinL$p¡ s¡dS> “|s“ 
Mps¡ L$fhpdp„ Aph¡ R>¡. sp. 30-1-2017 A“¡ 31- rhÛpge“p ^p¡fZ 6 ’u 8“p 42 rhÛp’}Ap¡ A“¡ 
1-2017 b¡ qv$hk dpV¡$ Ap k¡rd“pf gp¡L$ rhop“ 3 rinL$p¡A¡ L¡$ÞÖ“u dygpL$ps gu^u lsu.
L¡$ÞÖ Mps¡ Apep¡Åep¡ lsp¡ S>¡dp„ Sy>v$u-Sy>v$u 

(5) sp. 16-2-2017“p fp¡S> “hfQ“p BÞV$f“¡i“g 
BÞX$õV²$uT“p A¡ÞÆr“ek® klcpNu ’ep lsp. Ap 

õL|$g“p ̂ p¡fZ 4“p 42 rhÛp’}Ap¡ 3 rinL$p¡ L¡$ÞÖ“u 
L$pe®¾$d“p sS>op¡ X$pµ. bu. Æ. v$¡kpB, îu S>¡. A¡k. 

dygpL$ps¡ Apìep lsp.

 

...      ljp¯Nu eproL$ k„õ’p kdpQpf
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Variation of Day & Night Understanding with a (6) sp. 2-3-2017“p fp¡S> buA¡‘uA¡k õhprd“pfpeZ 
Global Perspective rhje D‘f ky„v$f kdS>Z Ap‘u L$gpgu, hX$p¡v$fp“p 100 rhÛp’}Ap¡ A“¡ 4 rinL$p¡ 
lsu. îu X$pµ. r“rs“ OpV$‘p„X¡$“p Apd ÓZ qv$hk“p gp¡L$rhop“ L¡$ÞÖ“u dygpL$ps¡ Apìep lsp.
L$pe®¾$ddp„ 80 gp¡L$p¡ fk ^fphsp s¡dS> 110 rhÛp’}Ap¡ 

(7) sp. 20-3-2017“p fp¡S> “d®v$pb¡“ MyipgQ„v$ 
AÞe õL|$g“p 150 rhÛp’}Ap¡ s¡dS> AÞe gp¡L$p¡ fpÓ¡ spfp 

âpedfu õLy$g, R>u‘hpX$, hX$p¡v$fp“p 70 rhÛp’}Ap¡ 
v$i®“ hMs¡ lpS>f füp lsp.

A“¡ 3 rinL$p¡A¡ L¡$ÞÖ“u dygpL$ps gu^u lsu.
CONMAT COSMOPOLITAN TREE GARDEN 

A„^ îÝ^p r“hpfZ L$pe®¾$d : A„^îÂ^p ‘pR>m 
AWARD 2017

R|>‘pe¡gp rhop““¡ kdÅhu fkâv$ L$pe®¾$d gp¡L$ rhop“ 
Ap L$pe®¾$d Shoppe Complexdp„ sp. 29-1-

L¡$ÞÖ Üpfp OZp hjp£’u Apep¡Åe R>¡ S>¡dp„ N°prdZ 
2017“p fp¡S> L$pe®¾$d Apep¡Åep¡ lsp¡ S>¡dp„ r“b„^ õ‘^p® 

rhõspfdp„ Ap L$pe®¾$d M|b D‘ep¡Nu R>¡.  
õgp¡N“ fpBV$]N s¡dS> rQÓL$pd“u õ‘^p® fpMhpdp„ Aphu 

(1) sp. 11-2-2017“p fp¡S> MV„$bp T¡rhef N°u“ õLy$g lsu. S>¡dp„ 120 rhÛp’}Ap¡A¡ cpN gu^p¡ lsp¡ Ap L$pe®¾$d 
Mps¡ L$pe®¾$d Apep¡Åep¡ lsp¡ S>¡dp„ 122 rhÛp’}Ap¡ L$p¡Þd¡V$ L„$‘“u s¡dS> fp¡V$fu L$gb“p kp¥S>Þe’u Apep¡Åe 
lpS>f füp lsp. R>¡.

(2) sp. 25-3-2017“p fp¡S> X$p¡“bp¡õL$p¡ õ“¡lpge, çeyr“rk‘g ipmpAp¡dp„ rhop““p âep¡Np¡ :
dy„S>dlºX$p, hX$p¡v$fp Mps¡ 50 rhÛp’}Ap¡ s¡dS> rinL$ 

(1) gp¡L$ rhop“ L¡$ÞÖ Üpfp çeyr“rk‘g ipmpAp¡dp„ 
rdÓp¡A¡ Ap L$pe®¾$d fk‘|h®L$ r“lpþep¡ lsp¡.

S>B“¡ Aæepk¾$d A“ygnu“¡ âep¡Np¡ iuMhpX$hpdp„ 
(3) sp. 30-3-2017“p fp¡S> QpZkv$ âpedfu õLy$g, Aph¡ R>¡. sp. 9-1-2017“p fp¡S> Separation of 

‘pv$fp Mps¡ Ap L$pe®¾$d Apep¡Åep¡ lsp¡ S>¡dp„ 150 Substances rhje D‘f kfv$pftkl fpZp ipmpdp„ 
rhÛp’}Ap¡A¡ cpN gu^p¡ lsp¡. âep¡Np¡ bsphhpdp„ Apìep lsp.

V. W. Chemburkar Memorial Lecture (2) sp. 12-1-2017“p fp¡S> Ap„S>g rhÛpge, d„Sy>kf 
Series ApNhy„ âp^pÞe ^fphsp¡ Ap L$pe®¾$d gp¡L$rhop“ Mps¡ ^p¡fZ ‘ ’u 8“p rhÛp’}Ap¡“¡ Aæepk¾$d 
L¡$ÞÖ“u õ’p‘“pdp„ dlÐh“p¡ apmp¡ Ap‘“pf îu hk„s A„sN®s Aphsp âep¡Np¡ bsphpep lsp.
hpd“fph Q¡çbyfL$f“u õd©rsdp„ Apep¡Åe R>¡ R>¡‰p„ 6 hj®’u 

TRAINING PROGRAMME :Apep¡Åsp Ap L$pe®¾$ddp„ X$pµ. ‘„L$S> Å¡ju, X$pµ. S>¡. S>¡. 
 (1) Mathematics Workshop : sp. 25-1-17“p fphg, X$pµ. A¡Q. A¡g. rÓh¡v$u, X$pµ. ‘y[ó‘sp¡ Op¡j,

fp¡S> X$pµ. hu. A¡d. ipl Q¡fuV¡$bg V²$õV$“p kp¥S>Þe’u îu ky„v$fgpg blºNyZpÆ, âp¡. qv$“¡i ipl, X$pµ. i¥g¡j 
A¡L$ hL®$ip¡‘“y„ Apep¡S>“ L$fhpdp„ Apìey„ ls„y. S>¡dp„ “peL$, îu fpS>¡ÞÖtkl S>¡hp dlp“ycphp¡ hL$sìe fSy> L$fu 
sS>o sfuL¡$ îu A¡“. Apf. ‘V¡$g,  îu A¡. A¡. Qy¼ep R>¡. Ap hj£ X$pµ. r“rs“ OpV$‘p„X¡$, r“h©Ñ, N°y‘ 
Ly$f¡iu îu d“uj kp¡“u s¡dS> X$pµ. k„S>e ipl füp X$pef¡L$V$f ‘phf rkõV$d Bkfp¡ kV¡$gpBV$ k¡ÞV$f, b¡„Ágp¡f 
lsp. Ap L$pe®¾$ddp„ 41 âpedfu A“¡ dpÝerdL$ Üpfp Managlyan : India’s Successful Marg 
rhcpN“p rinL$p¡ lpS>f füp„ lsp„.Mission D‘f sp. 23-1-2017“p fp¡S> hpsp®gp‘ 

A‘pep¡ lsp¡ sv¹$D‘fp„s s¡S> qv$hk¡ b‘p¡f¡ ipmp“p sp. 25-1-2017“p fp¡S> X$pµ. hu. A¡d. ipl“p 
rhÛp’}Ap¡“¡ ‘Z Astronomy rhje D‘f Myb ky„v$f Q¡fuV¡$bg V²$õV$“p kp¥S>Þe’u A¡L$ hL®$ip¡‘“y„ 
kdS>Z Ap‘u lsu. sp. 22-1-2017“p fp¡S> fpÓ¡ Apep¡S>“ L$fhpdp„ Apìey„ ls„y. S>¡dp„ sS>o sfuL¡$ îu 
gp¡L$rhop“ L¡$ÞÖ“u ANpiu D‘f k“ X$peg s¡dS> A¡“. Apf. ‘V¡$g, îu A¡. A¡. Ly$f¡iu, îu d“uj kp¡“u 
AhL$pidp„ spfp, N°lp¡ s¡dS> “nÓ bsphu“¡ kdS>Z s¡dS> X$pµ. k„S>e ipl lsp Ap L$pe®¾$ddp„ 41 âpedfu 
Ap‘u lsu. sp. 23-1-2017“p fp¡S bpmL$p¡“¡ Seasonal A“¡ dpÝerdL$ rhcpN“p rinL$p¡ lpS>f füp lsp.
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(2) Workshop on “Food, Life Style and Health : 17“p fp¡S> E-Class

âp¡. hu“ Üpfp Ap L$pe®¾$ddp„ hpsp®gp‘ A‘pep¡ lsp¡ 
sp. 29-3-2017“p fp¡S> Apep¡Æs L$pe®¾$ddp„ 30 
bl¡“p¡A¡ cpN gu^p¡ lsp¡ Ap L$pe®¾$ddp„ bfp¡X$p“p 
A.M.C. (East Zone)“p X$pµ. eprd“ub¡“ ‘„X$épA¡ 

DIET
‘Z hpsp®gp‘ Apàep¡ lsp¡.

(3) Orientation Media Interaction : sp. 17-3- rhrióV$ L$pe®¾$d :
2017“p fp¡S> ep¡Åe¡g Ap L$pe®¾$ddp„ Ap rhje D‘f 

(1) 18 ÅÞeyApfu, dyr“k¡hp Apîd, Np¡fS> Mps¡ îu rlsp’® ‘„X$ép Üpfp k„yv$f kdS>Z Ap‘u lsu S>¡dp„ 
thep¡Åe¡g 6  Solar Cooker International World Koshish Milap k¡hp rs’®, krlef, klS>, qv$ip 

Conference-2017dp„ k„õ’p“p qv$“¡i Np„^u s¡dS> Q¡qfV¡$bg V²$õV$“p kæep¡ lpS>f füp lsp„. 
X$pµ.  bu. Æ. v$¡kpBA¡ cpN gu^p¡ lsp¡.

rhriô$ qv$““u DS>hZu :
(2) sp. 12-2-2017“p fp¡S> k„s bgbufk]O gp¡L$ 

(1) World Wetland Day Celebration : Ap qv$““u rhop“ L¡$ÞÖ“u dygpL$ps¡ Apìep lsp A“¡ hlp¡ 
DS>hZu“p cpNê$‘¡ gp¡L$ rhop“ L¡$ÞÖ Mps¡ A¡L$ qaëd rhðprdÓu Arcep“ L$pe®¾$d“u QQp® L$fu lsu.
ip¡“y„ Apep¡S>“ L$ey® lsy„ s¡dS> Wetland D‘f 

(3) Exhibition on Vishwamitri of Baroda Ap kdS>Z Ap‘hpdp„ Aphu lsu. Ap L$pe®¾$ddp„ ^p¡. 8 
rhjeL$ ky„v$f âv$i®“ îu Q„Öi¡Mf ‘pV$ug Üpfp fSy> A“¡  9“p ‘0 rhÛp’}Ap¡A¡ cpN gu^p¡ lsp¡.
L$fpey„ lsy. S>¡dp„ rhðprdÓu“p âpQu“ A“¡ Ahp®Qu“ 

(2) âÅkÑpL $qv$““u DS>hZu : âÅkÑpL$ qv$““u bÞ“¡ ‘qf[õ’rs“p ap¡V$p¡N°pak“y„ r“v$i®“ L$fpey„ lsy„. 
DS>hZu cpNê$‘¡ “|s“ rhÛpge s¡dS> ‘Úphsu rhðprdÓu L$p„W$p“y„ S>¥rhL$ AphfZ A“¡ Æh rhrh^sp 
A“¡ ku. A¡Q. rhÛpge“p ‘0 rhÛp’}Ap¡¡ fpô²$Nus ‘Z v$ip®hu lsu.
NpB“¡ kgpdu Ap‘u lsu. hX$p¡v$fp“p çeyr“. 

(4) sp. 3-3-2017“p fp¡S> Eureka Science Fair L$pDÞkugf îu huf¡“ fpdu Üpfp ÝhS> afL$phhpdp„ 
with Arch Social Consultants L&T Services Apìep¡ lsp¡.
Ltd. Üpfp ‘p„Q ipmp“p rhÛp’}Ap¡ Üpfp âp¡S>¡L$V$“u 

(3) rhð QL$gu qv$““u DS>hZu : Ap qv$““u lfuapB“„y Apep¡S>“ L$fpey lsy„ S>¡dp„ r“Zp®eL$ sfuL¡$ 
DS>hZu“p cpNê$‘¡ sp. 28-3-2017“p fp¡S> k„õ’p“p X$pµ. Æs¡ÞÖ Nhmu, îudsu ljp¯Nub¡“ 
"QL$gu' D‘f NyS>fps BL$p¡gp¡Æ kp¡kpeV$u“p s¡dS> îu qv$“¡icpB Np„^uA¡ k¡hp Ap‘u lsu.
X$pµ. ÅN©rs fpW$p¡X$ s¡dS> Arns ky’pf Üpfp hpsp®gp‘ (5) sp. 10-3-2017 s¡dS> sp. 16-3-2017“p fp¡S> 
A‘pep¡ lsp¡ s¡dS> s¡d“p Üpfp 85 QL$gu“p dpmpAp¡ 

Bright Day School, Bhaili s¡dS> sp. 16-3-
rhÛp’}Ap¡“¡ hl¢Ãep lsp„. Ap L$pe®¾$ddp„ 80 17“p fp¡S> X$cpkp õLy$g, ‘pv$fp Mps¡ rhop““p„ 
rhÛp’}Ap¡ A“¡ 20 hpguAp¡ lpS>f füp lsp„. âep¡Np¡“y r“v$i®“ L$fpey„ ls„y S>¡dp„ Ly$g 485 bpmL$p¡A¡ 

(4) rhð drlgp qv$“ : sp. 8-3-2017“p fp¡S> Ap cpN gu^p¡ lsp¡.
qv$““u DS>hZu V²$pÞk‘¡L$ kugp¡L$k“p klep¡N’u (6) sp. 24/25-3-2017“p fp¡S> gp¡L$ rhop“ L¡$ÞÖ, 
A¡L$gbpfp Npd Mps¡ 30 bl¡“p¡“¡ Westdp„’u Best Sy>“pNY$ Mps¡ Science Education and 
b“phhp“u fusp¡ iuMhhpdp„ Aphu lsu.

Awareness D‘f Training Programmedp„ 
E-Class Science - DIET“p kp¥S>Þe’u sp. 2-2- k„õ’p“p L$pe®L$sp®Ap¡A¡ cpN gu^p¡ lsp¡.

"Ofdp„ DÅ® bQs' hpsp®gp‘ L$fu.  
Üpfp k„L$rgs ‘p„Q ipmpAp¡dp„ Ap L$pe®¾$d r“v$ri®s ’ep¡ 
lsp¡. 

sp. 7-3-2017“p fp¡S> "A„^ îÝ^p r“d®|g“' 
L$pe®¾$d âep¡N L$fu  kp’¡ k„L$rgs 7 ipmpAp¡dp„ Ap 
L$pe®¾$d Å¡B iL$pep¡ lsp¡.



rhð QL$gu qv$““u DS>hZu

X$cpkp õLy$g Mps¡
rhop“ âep¡Np¡“y„ r“v$i®“

Workshop on “Food,

Life Style & Health”  
hL$sp âp¡. hu. A¡“. s¡dS> 

X$pµ. eprd“ub¡“ ‘„X$ép 

V²$pÞk‘¡L$ rkgp¡L$k 
“p“p A¡L$gbpfp Mps¡ 

rhð drl$gp qv$“¡ bl¡“p¡ dpV¡$ 
spgudhN®
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Aarti Society, Atmajyoti Ashram Road, Subhanpura,

Vadodara-390 023.    Ph : 0265-2389749 

Summer V st rdacation Programme 2017 - From 1  May – 3  June 2017

From 1st May 2017–3rd June 2017 (5 Weeks, Monday – Saturday) Junior (1st  –  4th Standard) 

Grade Programme Std. Time Days/Weeks

A. 1. Yoga 2. Science Games on Computer 3. Craft Work / Paper Aero 
Modeling (for 2 week only) 4. Little Scientist – Fun with Experiments and 
models and Film Show / One Day UCMAS • Activities Art and Craft Paper 
Bowl with flower, Paper Mask, Basic Drawing and Coloring, Sand Work, 
Thermocol Painting, Painting with Grass and Flower petals etc.

B. Workshop on Oral Skills In Mathematics (1st To 10th May)

C. Chess 

D. Robotics 

E. Scientific Toy Making (5 Toys in One Week )

1st  to  4th 9.30 – 12.30 5  Weeks

III, IV and V 9  Days

1st  to  4th 10 am–11.30 5  Weeks

1st  to  4th 11 am–12.00 5  Weeks

1st  to  4th 10.30 –11.30 5  Weeks

Junior Group : 1st Std to 4th Std.  (5 Weeks, Monday - Saturday)

Grade Programme Std. Time Days/Weeks

A. 1. Yoga 2. Basic Computer 3. Craft Work / Calligraphy 4. Experiments on 
Chemistry, Physics, Biology / One Day UCMAS •Activities Art and Craft  
Glass Painting, T-shirt Painting, Clay Work, Canvas Painting, Paper Bag, 
Envelope, String Ball, Flower Making, Decorative Aarti Plate etc. 

B. Workshop on Oral Skills in Mathematics 1st To 10th May

C. Chess

D. Robotics (Rs. 900/- For 1 Week)

E. Scientific Model Making (5 Models in one week )

Name of the Models : Periscope, Multiple Reflection, Telescope, Hand 
Pump, Double Cone, Kaleidoscope, Diver, Balancing Toy, Wind Mill, 
Galvanometer.

F. Aero Modeling & Electronics : (1/5/2017 – 13/5/2017)
Aero Modeling from Balsa Wood : Electronics Model Making

       5th 9.30 – 12.30  5  Weeks

III, IV and V 10 am–11.30  9  Days

       5th  10 am–11.30  5  Weeks

       5th  11 am–12.00  5  Weeks

       5th  10.30 –11.30  5  Weeks

       5th  12.00 –2.00pm  5  Weeks

Senior (5th Standard and Above)  (5 Weeks, Monday - Saturday)
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