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   Tessy Thomas hails from the district, well wildest dreams imagined her being a champ in of 

known as the Venice of the East, Alappuzha. The the sports event and that too not chess but 

district perfect in its beauty and crafted to badminton. She was a good badminton player in 

perfection with landmarks like Backwaters of her school and college life and has won enough 

Kerala. Tessy Thomas was born on April 1963. and more awards, prizes and trophies.

Her father is a IFS officer and mother is a Tessy Thomas a women who perfectly fits to 
housewife. Her family being a Nasrani Syriyan the portrait of a good Indian housewife is a perfect 
Christian, named her after Mother Teresa, the late mother, a perfect wife, a perfect neighbour and 
Nobel laureate and saint of Latin Church who performs all the daily chores with fiancee. She 
worked with poor in Kerala. juggles her professional and personal life 

Tessy Thomas's marriage was an inter perfectly. When if someone pictures her on the 

religious one with Saroj Kumar Patel who was her basis of her carrier then one would probably be 

classmate at Pune. Saroj Kumar is a CMDR looking out for a prissy, science sprouting, 

officer. He spends a long stretch of his carrier as a bespectacled professor, but to its contrary one 

navy officer posted away from Hydrabad. She has would be amazed to find her so loving, caring, 

a son named Tejas. His name is an anagram of his warm and down to earth woman.

mother and father and not the light combat aircraft. Teesy Thomas has completed her B-Tech 
Tejas is looking at a corporate job after completion professional degree course from Thrissur 
of his studies but he does not really rule out Engineering College. She was a very bright girl 
following his mother’s footsteps into defence during her college life and was a very vibrant 
technologies. He was born and brought up in a youth. She took part in many different inter college 
defence service surrounding, as both of his and intra college events and has brought laurels to 
parents are in defence service, so he is always her college. She also used to be active in sports 
fascinated by it and would even like to peruse one and played and played badminton apart from 
if he gets the opportunity. beeing studious. She completed her college with 

With such a professional and sophisticated flying colours. During her pre degree course she 

lifestyle and looks one could never ever in their was also an active participant in politics at the 

Dr. Tessy Thomas
First ever Woman Director of an Indian Missile Project 
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s„Óu g¡M....!

-  ljp¯Nu eproL$

kyo hpQL$ rdÓp¡,
âõsys A„L$dp„ b°ûp„X$dp„ Öìe“p¡ Dv¹$ch, A„sqfndp„ 

h¡v$ipmp d„Nmep“ S>¡hp M|b fkâv$ dprlsukcf g¡Mp¡“p¡ 
kdph¡i L$ep£ R>¡. Ap‘Zp h¡v$p¡dp„ rhop““y„ r“ê$‘Z L$ep„ A“¡ 
L¡$hu fus¡ ’ey„ R>¡ A“¡ Ap‘Zp h¡v$ N°„’p¡ rhop“ N°„’p¡ S> R>¡ A¡ 
rhje“u QQp® L$fsp¡ g¡M ‘Z Ap A„L$dp„ Aphfu gu^p¡ R>¡. 
Ap‘“u ‘pk¡ ‘Z rhop“gnu “hu“ dprlsu lp¡e sp¡ Ap‘ 
S>ê$f’u dp¡L$gip¡.

Ap‘Zp kp¥ dpV¡$ A¡L$ Ap“„v$“p kdpQpf R>¡ L¡$
gp¡L$ rhop“ L¡$ÞÖ hX$p¡v$fp Mps¡ sp. 23-1-2016“p fp¡S> 
hX$p¡v$fp il¡f“p„ dp““ue d¡ef îu cfs X$p„Nf dygpL$ps¡ 
Apìep lsp A“¡ s¡dZ¡ rhÛp’}Ap¡“¡ k„bp¡^“ L$ey¯ lsy„ A“¡ 
(1) "Ofdp„ EÅ® bQs' g¡ML$ X$pµ. îu bu. Æ. v$¡kpB, Qp¡’u 
Aph©rÑ S>¡dp„ EÅ® bQs“u rhrh^ fusp¡ v$ip®hhpdp„ Aphu R>¡ 
S>¡“y„ rhdp¡Q“ d¡efîu Üpfp L$fhpdp„ Apìey„ lsy„
(2) gp¡L$rhop“ L¡$ÞÖ“u âh©rÑAp¡“u dprlsu Ap‘su 
‘rÓL$p“y„ rhdp¡Q“ L$fu k„õ’p“u rhrh^ âh©rÑAp¡“u ApNhu 
Ap¡mM Dcu L$fhpdp„ Aphu (3) "QdÐL$pf, A„^îÂ^p A“¡ 
rhop“' Ap^pqfs Bg¡L$V²$p¡r“L$ duX$uep Üpfp S>“ kdpS>dp„ 
Åvy$ A“¡ rhop“ kdÅhsu CD“y„ rhdp¡Q“ L$ey¯ lsy Ap kp’¡ 
d¡efîuA¡ L¡$ÞÖ“¡ Arc“„v$“ ‘pW$ìep lsp.

Ap‘Zu h¡v$ rhÛp, b°pûZN°„’p¡ D‘r“jv$p¡ hN¡f¡ 
dlpN°„’p¡“y„ rhïg¡jZ k„ip¡^“ kp„Np¡‘p„N L$fu“¡ Ap‘Z¡ 
Ap‘Zp cìe hpfkp“„y op“ kdpS>“¡ L$fphuA¡ A“¡ 
Ap‘Z“¡ b^y„ S> ‘ròdu k„õL©$rsdp„’u dþey„ R>¡ A¡hu 
gOyspN°„r’dp„’u blpf Aphhp“u S>ê$f R>¡.

rhop“hpZu“u ârk[Â^ dpV¡$ Ap‘ kp¥ hpQL$ 
rdÓp¡“p¡ Apcpf.

1. Profile in Science 2-3
Dr. Tessy Thomas

2. s„Óu g¡M 1
u ljp¯Nu eproL$ 

3. h¡v$p¡dp„ rhrh^rhop“p¡“y„ r“ê$‘Z 2-4
u âp. X$pµ. âop Å¡N¡i Å¡iu

4. hs®dp“ kdõep-‘ep®hfZ 5-7
u X$p¸. d“p¡S> A¡k. ipl  

6. d„Nmep“-MOM“u L$pdNufu“y„ 
cp¥rsL$ rhop“ 8-9

5. b°ûp„X$dp„ Öìe“p¡ Dv¹$ch- 10-14
cpf¡ sÐhp¡“y„  kS>®“
u âp¡. S>¡. A¡“. v$¡kpB

7. A„sqfndp„ h¡^ipmp
A¡õV²$p¡k¡V$ dui“ 15-17
u Æs¡ÞÖ MX£$

10. k„õ’p kdpQpf
 u ljp¯Nu eproL$ 18-20



’u 10 ky^u“p A„L$p¡“u c¡V$ ^fu R>¡. S>¡“p D‘f A„L$NrZs 
A“¡ AÞe NrZsp¡“p¡ Ap^pf R>¡. A’h®h¡v$dp„ 1 ’u 10“u 
¾$rdL$ k„¿ep fS|  L$fhpdp„ Aphu R>¡. S>epf¡ eSy>h£v$“p d„Óp¡dp„ 
b¡-b¡ h^pf¡ Dd¡fpsu A“¡ Qpf-Qpf h^pf¡ Dd¡fpsu ¾$rdL$ 
k„¿epAp¡ Ap‘hpdp„ Aphu R>¡. A’h®h¡v$dp„ 11“p 

h¡v$ iåv$ o (buÅ¡ NZ)dp„  âÐee NyZp„L$“u k„¿epAp¡ Ap‘hpdp„ Aphu R>¡. eSy>h£vdp„ A¡L$d 
gpNhp’u r“ó‘ß ’ep¡ R>¡. s¡“p¡ A¡L$ A’® "op“'. S>¡“p’u v$iL$, kp¡, lÅf, v$k lÅf, Aeys, “yres, âeys, Aby®v$, 
‘iyspdp„’u k„õL$pfu [õ’rs âpá L$fu iL$pe A¡hy„ op“ s¡ Þeby®v$, kdyÖ, dÂe, AÞs A“¡ ‘fp^® A¡d 14 Ap„L$X$p 

5h¡v$. h¡v$ iåv$“p¡ buÅ¡ A’® R>¡. "A[õsÐh'. S>¡ hX¡$ ky^u“u NZsfu“¡ k|Qhhpdp„ Aphu R>¡. F>Áh¡v dp„  1/4 
dpZk“¡ ‘p¡sp“p A[õsÐh“u kdS> Aph¡ s¡hy„ op“ s¡ h¡v$. A“¡ 3/4A¡ A‘|Zp¯L$ k„¿epAp¡ Ap‘hpdp„ Aphu R>¡.  
iåv$“p¡ A¡L$ A’® "gpc', "âprá'-A¡d ‘Z ’pe R>¡. S>¡> 6S>epf¡ eSy>®h¡v$“u d¥ÓperZ-k„rlspdp„  L$gp, Ly$›$ A“¡ ‘pv$ 
hX¡$ dp“h“¡ A¡“p khp£Ñd Ýe¡e“u âprá ’pe s¡hy„ op“ s¡ 

s’p iL¹$ A’p®s¹ A“y¾$d¡ 1/16, 1/12, 1/4 A“¡ 
h¡v$. h¡v$“p¡ A¡L$ A’® "rhQpf' ‘Z ’pe. rhQpf hX¡$ rhh¡L$ 

1/8 A¡ Qpf A‘|Zp¯L$ k„¿ep“p¡ D‰¡M R>¡. F>Áh¡v$dp„ 
âpá ’pe, kpfp “fkp“y„ cp“ ’pe, Aphy„ rhh¡L$ ‘fL$ op“ 

3339 A¡ k„¿ep“¡ “p“p cpNp¡ ‘pX$u“¡ s¡“p kfhpmp“p 
s¡ h¡v$. Apd hv¡ $ hX$¡  dp“hue NZy “ „y r“dpZ®  ’pe, Æh““u 

ê$‘dp„ "{Ì{U eVm {Ì ghóm{U {Ìamæ¶ Zd ¶" A¡ fus¡ gMu R>¡ kp’L® $sp k^pe, kÞdpN £hmu“ ¡Ar„ sd gÿe kŷ u ‘lpQ¢ pe.
A¡ Mf¡Mf “p¢^‘pÓ R>¡. h¡v$“u dym k„rlspAp¡dp„ A„L$NrZs 

âpQu“ cpfsue F>rjAp¡A¡ âL©$rs“u âep¡N A„N¡ Ap‘Z“¡ âpá ’sp„ D‰¡Mp¡ âp’rdL$ âL$pf“p R>¡, 
ipmpdp„ v$i®“’u d¡mh¡gp op“rhop““p¡ h¡v$N°„’p¡dp„ k„N°l S>epf¡ b°pûZ N°„’p¡dp„ A“¡ h¡v$p„Np¡dp„ Ap NrZs rhop““u 
L$ep£ lp¡hp’u h¡v$N°„’p¡ op“rhop“ Ap‘“pfp N°„’p¡ b“u QQp® cpfsue NrZso F>rjAp¡A¡ M|b rhNsp¡ kp’¡ 
füp R>¡ A“¡ F>rjAp¡ A¡ op“ d¡mh“pfp h¥opr“L$p¡ R>¡ A¡d Ap‘u R>¡. cfÜpS> F>rj“y„ fQ¡gy„ "rhdp“ ip”' NrZs“u 
L$lu iL$pe. hs®dp“ eyNdp„ Ap‘Z¡ S>¡“¡ rhop“ L$luA¡ dv$v$ rh“p gMu iL$pe s¡ iL$e “’u L$pfZ L¡$ A¡ âdpZ¡ 
R>uA¡ A¡ "kpeÞk' iåv$“p¡ A’® ‘Z "op“' A¡hp¡ ’pe R>¡.  rhdp“ b“phu“¡ DÍ$e““p¡ kam âep¡N kpÞsp¾y$T rhdp“ 
'Scientia' A¡ g¡qV$“ iåv$ D‘f’u Aph¡gp¡ Ap 'Science' d’L¡$ ’ep¡ lsp¡ A¡d ‘„qX$s kpshm¡ L$fÆA¡ “p¢Âey„ R>¡,
iåv$ r“funZ, Aæepk A“¡ âep¡Np¡ Üpfp d¡mh¡gp S>¡ “hpB ‘dpX¡$ s¡hy„ R>¡.
‘Ùrskf“p op““p A’®dp„ fl¡gp¡ R>¡. âL©$rs“u rhipm 

A„L$NrZs“u M|b S> ÅZusu v$ip„i ‘Ùrs âep¡Nipmpdp„ r“funZ hX¡$ h¥opr“L$ A¡hp F>rjAp¡A¡ 
âpQu“ cpfsue F>rjAp¡A¡ B. k. ‘|h£ kv$uAp¡ ‘l¡gp„ d¡mh¡gy„ op“rhop“  h¡v$N°„’p¡dp„ fS|> ’ey„ lp¡hp’u h¡v$N°„’p¡A¡ 
ip¡^u lsu. B. k.“u 8du kv$udp„ Apfbp¡ cpfs ‘pk¡’u  A¡ rhop“ N°„’p¡ R>¡ A¡d r“:k„L$p¡Q L$lu iL$pe.
NrZs, rhop“ iu¿ep A¡V$g¡ Apfbp¡ s¡“¡ "Bëd¡ tlv$kp' 

h¥opr“L  ip¡^Mp¡mp¡ Ap^yr“L$ h¥opr“L$p¡“p rh‘yg A¡ “pd¡ Ap¡mMsp lsp. tlv$dp„’u d¡mh¡gp Ap Bëd = 
âep¡N kp^“p¡“¡ bv$g¡ s¡“p’u QqY$epsy„ "F$¥Vå^am àkm"  op““¡ Apfbp¡A¡ kv$uAp¡ ‘R>u eyfp¡‘“p gp¡L$p¡“¡ iuMìey„ 
(A’p®s S>“L$ëepZ“p r“ed“¡ ‘pd“pfu ‘rhÓ byqÙ)“y„ lsy„. âpQu“ cpfs“p dlp“ NrZso cpõL$fpQpe£ 
âep¡N kp^“ h¡v$“p F>rjAp¡ ‘pk¡ lsy„. ‘qfZpd¡ Ap^yr“L$ B.k.“u 12du kv$udp„ brbmdmV A“¡ JmobmÜ¶m¶ S>¡hp dlp“ 
h¥opr“L$p¡“¡ ‘Z dpN®v$i®L$ “uhX¡$ A¡hu L¡$V$guL$ h¥opr“L$  N°„’p¡“u S>epf¡ fQ“p L$fu s¡ kde¡ cpfsue NrZs rhop“ 
hpsp¡ h¡v$“p F>rjAp¡A¡ L$fu R>¡. A¡“u V$p¡Q D‘f ‘lp¢Ãey„ lsy„. Ap Npmpdp„ NrZs“p A“¡L$ 

kp¥ â’d h¡v$N°„’p¡A¡ NrZs rhop““u c¡V$ S>Ns“¡ N°„’p¡ fQpep lsp. A’h® ‘qfriô$ ‘f’u hs®dp“ kv$udp„ 
^fu R>¡. ‘v$p’® rhop“ A“¡ fkpeZ rhop“ S>¡hp AÞe  i„L$fpQpe® dlpfpS> cpfsu su’®ÆA¡ 'Vedic Mathematics' 
rhop“p¡“u AÐe„s dlp“ ip¡^p¡“p¡ Ap^pf NrZs lp¡hp’u “pd“p Ac|s‘|h® N°„’“u fQ“p Üpfp Ap„Nmu“p h¡Y¡$ 
h¡v$“p F>rjAp¡A¡ NrZs rhop““¡ kp¥’u î¡›$ rhop“ NZpe A¡V$gp„ k|Óp¡ hX¡$ NrZsip”“p sdpd L$p¡eX$pAp¡“p¡ 
dpÞey„ R>¡. s¡’u S> S>ep¡rsjdp„ L$üy„ R>¡ L¡$, DL¡$g gphhp“y„ rinZ rhðcf“p NrZs rhop“uAp¡“¡ 

lÆ ldZp„ S> Apàey„ R>¡. A¡ rkÂ^ L$f¡ R>¡ L¡$, NrZs ¶Wm {eIm ‘¶yamUm§ ZmJmZm§ ‘U¶mo ¶Wm &
rhop““u bpbsdp„ cpfs S> S>NsNyê$ R>¡.VÛoXodm§JemñÌmUm§ J{UV§ ‘yY©{Z pñWV‘ &&

h¡v$dp„ fl¡gy„ NrZsrhop“ eo“u h¡v$uAp¡ bp„^hp“p  h¥opr“L$ ip¡^p¡¡ ìehlpfdp„ iL$e b“phhp“y„ L$pe® 
L$pe®dp„’u Dv¹$cìey„. h¡v$u“p dp‘dp„ A“¡ n¡Óam“u ‘Z NrZs rhop“¡ S> L$ey® R>¡. Ap F>rjAp¡A¡ kp¥ â’d 1 

{dX kmZ  YO

h¡v$p¡dp„ rhrh^
rhop“p¡“y„ r“ê$‘Z

...       âp. X$pµ. âop Å¡N¡i Å¡iu-Adv$phpv$
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NZsfudp„ A„L$NrZs lsy„. A¡S> fus¡ eoh¡v$u“p ApL$pfp¡“u Np¡m R>¡  A¡ ÅZsp “ lsp. S>epf¡ ‘©Õhu kye®“u Apk‘pk 
bpbsdp„ c|rdrs âL$pf“y„ rhop“ fl¡gy„ R>¡. c|rdrs“p¡ â’d af¡ R>¡ A¡ L$p¡‘fr“L$k L$l¡ s¡ ‘l¡gp„ h¥qv$L$ F>rjAp¡A¡ kv$uAp¡ 
‘pW$ S>Ns“¡ cpfs¡ riMhpX$ép¡ R>¡. ‘pe’pNp¡fk“y„ âd¡e ‘l¡gp„ L$lu R>¡. Am¶§ Jm¡… n¥[¨ûZaH«$‘rXgXZ ‘mVa§ nwa…& {nVa§ M 
‘pe’pNp¡fk S>Þçep¡ s¡ ‘l¡gp b¡ k¥L$pAp¡ ‘|h£ cpfsue à¶ÝËñ¶… eSy>h£v$“p Ap d„Ódp„ ‘©Õhuk|e®“u Apk‘pk 
F>rjAp¡“¡ op“ lsy„. õhpdu rhh¡L$p“„v$¡ “p¢Ýey„ R>¡ s¡ dyS>b, ‘qfc°dZ L$fu flu R>¡, s¡ ‘v$p’® rhop““y„ kÐe F>rjA¡ 
‘pe’pNp¡fk¡  cpfs“u dygpL$ps gu^u lsu. A“¡ cpfs“p âõsys L$ey® R>¡. F>Áh¡v$dp„ A^dj®Z “pd“p F>rjA¡ 
b°pûZp¡ ‘pk¡’u ‘pe’pNp¡fk¡ rinZ d¡mìey„ lp¡hp“u hps b°ûp„X$ A“¡ ‘©Õhu“u DÐ‘rÑ“¡ ¾$dbÂ^ fSy> L$fu“¡ rhðdp„ 
A¡‘p¡gp¡r“ek¡ L$fu R>¡. Ap“y„ L$pfZ A¡ R>¡ L¡$ B. k. ‘|. 8du Ap qv$ipdp„ ‘l¡g L$fu R>¡. Ap F>rjAp¡A¡ rhðdp„ kh®â’d 
kv$udp„ fQpe¡gp„ bp¥^pe“ A“¡ Ap‘õs„b“p„ iyëhk|Óp¡dp„ ‘©Õhu“u DÐ‘rÑ 1,96, 08,‘f,076 hjp£ ‘l¡gp„  ’B 
Ap âd¡e“p¡ r“v$£i L$fhpdp„ Apìep¡ R>¡ A“¡ ApS>¡ ‘Z lsu A¡hu NZsfu L$fu R>¡. hmu ‘©Õhu“p¡ ‘¡V$pm Nfd 
iyëhk|Óp¡ dyS>b Sy>v$pSy>v$p h¡v$“u A“¡ Sy>v$pSy>v$p ArÁ““u lp¡hp“u hps is‘’ b°pûZdp„, ‘©Õhu Qy„bL$ue Akf 
h¡v$uAp¡“y„ n¡Óam kfMy„ lp¡e A¡ fus¡ Qsyfö, hsy®m, ^fphsu lp¡hp“u hps A¥sf¡e b°pûZdp„ A“¡ ‘©Õhu hpey“¡ 
A^®hsy®m, hN¡f¡ Sy>v$pSy>v$p ApL$pfp¡“u h¥qv$L$  eo“u h¡v$uAp¡ gu^¡ ApL$pidp„’u R|>V$u ‘X$u lp¡hp“u hps eSy>h£v$“u 
b“phhpdp„ Aph¡ R>¡. c|rdrs“p rÓL$p¡Z“p¡ D‰¡M s¥rÑfue k„rlspdp„„ “p¢^u“¡ rhð“¡ Ap bpbs“y„ op“ 
A’h®¡v$dp„, ‘qfr^“p¡ D‰¡M F>Áh¡v$dp„ ’ep¡ R>¡. AgbÑ, kh®â’d Apàey R>¡.
eoh¡qv$ r“dp®Z“p rkÝ^p„sp¡“¡ fS|> L$fsp„ iyëh kyÓp¡dp„ A¡ ‘©Õhu  fprÓ“¡ kde¡ âL$pi¡ R>¡, A¡hy„ op“ F>Áh¡v$dp„ 
c|rdrs“p rhop““p¡ rhL$pk kpfu fus¡ ’e¡gp¡ Ap‘Z“¡ A“¡ ‘©Õhu D‘f v$f¡L$ 27 qv$hk¡ “p“p hphpTp¡X$p ’sp„ 
Å¡hp dm¡ R>¡. Apd c|rdrs rhop““u v$¡“ cpfs“u S> R>¡ s¡d lp¡hp“u hps A’h®h¡v$dp„ F>rjAp¡A¡ fS|> L$fu, 27 
L$lu iL$pe. “nÓp¡dp„ “pd Apàep„ R>¡. kp’¡ kp’¡ k|e®, S>m hpey A“¡ 

âpQu“ cpfsdp„  buS>NrZs“¡ "‘Ë$uNrZs' “pd¡ ArÁ““p¡ b“¡gp Np¡mp¡ R>¡, s¡“u ÅZL$pfu F>rjAp¡“¡ lsu, 
Ap¡mMsp lsp. NrZs“u AdyL$ k„¿ep“¡ n, A, b, L$, X$ A¡d eSy>h£v$dp„ Å¡sp„ S>Zpe R>¡. S>epf¡ ‘v$p’® rhop““p 
hN¡f¡ âsuL$p¡ Üpfp Ap¡mMhp“u L$ë‘“p cpfsue hõsy“u sÐhs: [õ’fsp A“¡ hõsy“p¡ “pi ’sp¡ “’u ‘Z 
NrZsop¡A¡ kh®â’d L$fu R>¡. A¡ Apfbp¡ dpfas¡ B.k. ê$‘p„sf ’pe R>¡. hN¡f¡ r“edp¡ A“y¾$d¡ F>Áh¡v$“p d„Óp¡dp„ 
13du kv$udp„ eyfp¡‘dp„ ‘lp¢Qu. s¡ kde¡ eyfp¡‘ A¡ AÝe““u F>rjAp¡A¡ kh®â’d D‰¡¿ep R>¡. ^|dL¡$syAp¡ A“¡ 
Apf„c“u Ahõ’pdp„ lsy„. B. k. 11‘0dp„ cpõL$fpQpe£ spfpAp¡“u NZsfu kh®â’d h¡v$“p F>rjAp¡A¡ L$fu R>¡. 
buS NrZs“p¡ rhL$pk s¡“u ‘fpL$p›$pA¡ ‘lp¢QpX$ep¡. hmu F>Áh¡v$ 22dp„ A„sqfndp„ fl¡gu qL$fZp¡ÐkN} fS>“p¡ 
cpõL$fpQpe£ s¡ kde¡ S>¡ L|$V$ âñp¡“p DL¡$g Apàep R>¡ s¡V$g¡ A“¡ d¥ÓperZ k„rlspdp„ k|e®“p„ qL$fZp¡“p rhrh^ âL$pfp¡“p¡ 
ky^u eyfp¡‘“p NrZs-rhop“uAp¡“¡ B.k.“u 17du A“¡ ‘qfQe Apàep¡ R>¡.
18du kv$u S>¡V$gp¡ kde gpÁep¡. rÓL$p¡Zrdrs“p¡ Dv$ch A¡V$gy„ S> “l], h¡v$“¡ A“ykfu“¡ h¥i¡juL$ v$i®“¡  
b°pûZN°„’p¡dp„ Ap‘Z¡ Å¡hp dm¡ R>¡. is‘’ b°pûZdp„ ‘fdpÏ“p¡ ¿epg kh®â’d Apàep¡ R>¡. ‘fdpÏAp¡“u õ’|m 
3/7“p dp‘“u eo dpV$¡“u dlphv¡ $u rhjdcSy > Qsóy L$pZ¡ “p ìep¿ep Ap‘sp„ S>Zpìey„ R>¡ L¡$ OmbmÝVaJVo aí‘o¶©Ëgyú‘§ 
ApL$pfdp „ b“phhp“ „y hZ“®  L$fhpdp „  Apìe „y R>.¡ Ñí¶Vo aO…& Vñ¶ qÌeÎm‘mo ^mJ… na‘mUw… g CÀ¶Vo &&

rÓL$p¡Zrdrs“u ‘qfcpjp "kpB“' (Sine) L¡$ S>¡“u Ap ìep¿epdp„ lhpdp„ EX$su A“¡ k|e®âL$pidp„ “S>f¡ QX$su 
TuZu fS>L$Z“p Óukdp„ cpN“¡ "‘fdpÏ' sfuL¡$ NrZso V$p¡g¡du“¡ Mbf “’u, s¡“¡ dpV¡ [e§{OZr iåv$ 
Ap¡mMpìep¡ R>¡. Ap^yr“L$ ‘v$p’® rhop“¡ aL$s S>X$ âpL©$rsL$ d|mdp„ âep¡Åe¡gp¡ s¡dp„’u Ap^yr“L$  Sine iåv$ Apìep¡ 
hõsyAp¡“p NyZ^dp£“u ip¡^Mp¡m Apv$fu R>¡. ‘f„sy A¡ S>X$ R>¡. cpfsue ApQpe® b°ûNyá¡ Apfbp¡“¡ MNp¡m rhop“ 
‘v$p’p£dp„ ìep‘¡gp Q¡s“sÐh Cðf“p¡ r“v$£i A¡ h¡v$“u A“¡ V$p¡g¡du L$fsp„ hl¡gy„ iuMìey„ R>¡ A“¡ B.k.“u 12du kv$udp„ 
h¥i¡rjL$ v$i®““p ‘v$p’® rhop““u ApNhu ip¡^ R>¡. Ap cpõL$fpQpe£ Qg“L$g“ (Calculus)“p¡ rkÂ^p„s Þe|V$“ 
sv$“ “hp¡ S> ArcNd Ap^yr“L$ ‘v$p’® rhop““¡ dpN®v$i®“ L$fsp„ ‘00 hj® hl¡gp¡ iuMìep¡ R>¡. 
Ap‘¡ s¡hp¡ R>¡.B. k. ‘|h£ kv$uAp¡ ‘l¡gp„ F>rjAp¡A¡ S>Ns“¡ 

‘v$p’®rhop““u S>¡d h¡v$dp„ fkpeZrhop“ ‘Z ‘v$p’®-rhop““u c¡V$ Ap‘u R>¡. is‘’ b°pûZ 11 ‘f’u 
A[õsÐh ^fph¡ R>¡. h¡v$“p F>rjAp¡A¡ ApS>“p rhop““¡ S>Zpe R>¡ L¡$ F>rjAp¡“¡ ‘©Õhu Np¡m lp¡hp“u Mbf lsu. 
S>¡“u Ap¡mMpZ “’u ‘X$u s¡hy„ kp¡dfk“y„ v$uO® Apeyóeâv$ L$p¡g„bk¡ Ad¡qfL$p ip¡Ýep¡ Ðep„ ky^u eyfp¡‘“p gp¡L$p¡ ‘©Õhu 
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A“¡ kh® fp¡N“piL ‘uÏ„ r“v$£iu“¡ kh®â’d S>Ns“¡ ^d“u“¡ bp„^hp“u i”q¾$ep, dyÓdpN®“u ‘’fu“¡ v|$f 
Av¹$cys fkpeZ“u c¡V$ ^fu lsu. s¡ A’®h¡v$dp„ b¡ d„Óp¡dp„ L$fhp“u i”q¾$ep, ‘yê$j“p ìe„^uL$fZ“u i”q¾$ep-A¡d 
kp¡“p-Qp„v$u S>¡hu ^psyAp¡“u dp“h ifuf ‘f ’su Ap^yr“L NZpsu rQqL$Ðkp ‘ÙrsAp¡“u cgpdZ ‘Z 
fpkperZL$ Akfp¡“p¡ r“v$£i L$fhpdp„ Apìep¡ R>¡. A’®h¡v$dp„ S>Nsdp„ kh®â’d  A’h®h¡v$“p  opsp  A¡hp F>rjAp¡A¡ S> 
i„M hN¡f¡ ‘v$p’p£“u fpkperZL Akfp¡“y„ op“ lsy„. L$fu R>¡. D‘fp„s dprgi L¡$ dkpS>“u lõsõ‘i®  hX¡$ L$fhpdp„ 
B. k.“u 8du kv$udp„ S>buf Bå“ lèep“ “pd“p sbub¡ Aphsu rQqL$Ðkp ‘Z S>Nsdp„ kp¥ â’dhpf F>rjAp¡“p 
Apfbp¡ cpfs“p gp¡L$p¡ ‘pk¡’u L$uduepNufu A’p®s lp’¡ S> Apf„cpB. Ap b^p r“v$£ip¡ s¡d“p rQqL$Ðkp rhop“ 
Alchemy iu¿ep lp¡hp“u “p¢^ gu^u R>¡. B.k.“u 1‘du s’p Ap¥j^ rhop““p op““u âsurs L$fph¡ R>¡.
kv$u ‘R>u eyfp¡‘“p gp¡L$p¡ Apfbp¡ ‘pk¡’u fkpeZrhop“ "e„Ókh®õh'A¡ dlrj® cpfÜpS> Üpfp frQs b©lÐL$pe 
iu¿ep. B. k.1683dp„ lufp“p¡ A„^pfpdp„ QdL$hp“p¡ N°„’ R>¡. s¡dp„ h¥dpr“L$ âL$fZ Aph¡gy„ R>¡. Ap âL$fZdp„ 8 
NyZ^d® fp¡bV®$ bpBg¡ ÅÎep¡. s¡“y„ op“ B. k.“u 11du AÂepe A“¡ ‘00 kyÓp¡ R>¡. Ap k|Óp¡dp„ rhdp“ rhÛp 
kv$udp„ cp¡S>fpÅA¡ AÝYH$mao M Xrß¶Vo A¡ iåv$p¡dp„ kv$uAp¡ A„N¡“u Ac|s‘|h® dprlsu kp„‘X¡$ R>¡.  s¡dp„ rhdp““p âL$pfp¡, 
‘l¡gp„ “p¢^¡gy„ R>¡. rhdp“p¡“p rhrh^ rhcpNp¡ OX$hp dpV¡$ ep¡Áe ^psyAp¡ 

N“‘phX$f b“phhp“u fus iy¾$ “urs“p ïgp¡L$ b“phhp“u fusp¡, rhdp““p rhrh^ ApL$pfp¡, s¡d“u 
201, 202dp„ Ap‘hpdp„ Aphu R>¡ S>¡ A“¡L$ kv$uAp¡ ‘l¡gp„  ndsp“¡ A“¡ s¡d“p D‘ep¡N âep¡S>L$p¡“¡ A“ygnu“¡ Sy>v$p 
cpfs“p F>rjAp¡“p¡ AprhóL$pf R>¡. Sy>v$u Sy>v$u ^psyAp¡, Sy>v$p dp‘ hN¡f¡ rhjep¡“u KX$u QQp® L$fhpdp„ Aphu R>¡. A¡V$gy„ 
D‘^psyAp¡, ‘pfp¡, fk, D‘fkp¡, fÐ“p¡, rhjp¡ A“¡ S> “l] s¡“y„ dlÐh“y„ ‘pky„ R>¡. A¡dp„“u ^psy rhÛp A„N¡“u 
D‘rhjp¡“¡ dpfu“¡ s¡“u cõd s¥epf L$fhp“u rhNsp¡  QQp®. Ap QQp® rhdp“dp„ A¡ ^psyAp¡“p D‘ep¡N“¡ 
A’h®h¡v$“p D‘h¡v$ Apeyh£v$dp„ S> R>¡. A¡ sp¡ W$uL$, ‘f„sy s¡“y„ A“ygnu“¡ ’B R>¡. R>sp„ cpfsue  ̂ psy rhÛp“p Brslpk“u 
dym R>pÞv$p¡Áe D‘r“jvdp„ V„$L$pZ S>¡hp npfp¡ hX¡$ kp¡“y„ hN¡f¡ ×rô$A¡ A¡dp„ M|b fkâv$ rhNsp¡ kQhpB  flu R>¡. A¡dp„ 
^psyAp¡“p k„^p““u hpsdp„ fl¡gy„ R>¡. s¡’u S> d¢L$X$p¡“g cp„Nu “ iL$pe, L$p‘u “ iL$pe, kmNphu v$¡hpe “l] A“¡ 
A’h®h¡v$“¡ fkpeZ rhop““p âpQu“sd d|ëehp“ N°„’ AL$õdpsdp„ “pi “ ‘pd¡ A¡hu ^psyAp¡ b“phhp“u rhr^ 
sfuL¡$ Ap¡mMph¡ R>¡. fkpeZ rhop““p¡ ku^p¡ k„b„^ Ap¥j^ r“ê$‘hpdp„ Aphu R>¡. buSy>„ dlÐh“y„ ‘pky„ A¡ R>¡ L¡$ A¡dp„ 
rhop“ A“¡ rQqL$Ðkp rhop“ kp’¡ R>¡. A’h®h¡v$dp„ Ap¥jr^ rhdp“ QpgL$“u (‘pegp¡V$)“u gpeL$ps, L¡$mhZu, s¡d“p¡ 
rhop“ s’p rQqL$Ðkp rhop“ A„N¡ rh‘yg kpdN°u cfu ‘X$u F>syAp¡ A“ykpf Mp¡fpL$, ‘l¡fh¡i hN¡f¡“¡ gNsu rhNsp¡, 
R>¡. A’h®h¡vdp„ F>rj dp“h ifuf fQ“p-rhop“ A“¡ DÍ$e“  v$frdep“ rhdp““¡ A×íe b“phhp“u, iÓy“p 
dp“hâpZu-^d® rhop““u ÅZL$pfu ̂ fph¡ R>¡. A¡d ârss rhdp““¡ ip¡^u L$pY$hp“u, iÓy rhdp““p k„QpgL$p¡“u 
’pe R>¡. s¡dZ¡ kp¥ â’d k|e®-f[íd rQqL$Ðkp (Solar-ray- hpsQus kp„cmu  iL$hp“¡ gNsu, iÓy rhdp“p¡“u R>bu 
therapy)“p¡ D‘lpf F>Áh¡vdp„ c¡V$ ^ep£ R>¡. s¡ S> fus¡ (Photo) ‘pX$u g¡hp“u, hN¡f¡ bpbsp¡“u Apòe®L$pfL$ QQp® 
A’h®h¡v$dp„ S>g rQqL$Ðkp, Aß rQqL$Ðkp, âpZ L¡$ hpey ’B R>¡.  Apd h¡v$dp„ (Technology)“¡ ‘Z õ’p“ R>¡.
rQqL$Ðkp, ^psy rQqL$Ðkp, drZ rQqL$Ðkp, fp¡NS>„sy Ap D‘fp„s h¡v$p¡dp„ d“p¡ rhop“, hpey rhop“, 
rQqL$Ðkp A“¡ A¡ b^pdp„ AgN sfu Aphsu r“kN®- MNp¡m rhop“, S>ep¡rsj rhop“, fÐ“ rhop“, S>NÐk©rô$ 
rQqL$Ðkp hN¡f¡ rhrh^ rQqL$ÐkpAp¡ fSy> ’B R>¡. F>rjAp¡A¡ rhop“, hpõs y ip”, cõ| sf ip”, “h© i„  ip”, h“õ‘rs 
S>Ns“¡ kh®â’d iuMh¡gu Ap rQqL$Ðkp ‘ÙrsAp¡ R>¡. ip”, S>h¡ p OZp b^p rhjep“¡ u krhõsf dprlsu dm ¡ R>.¡
h¡v$“p Ap rQqL$Ðkp rhop“u F>rjAp¡“¡ S>„sy“piL$ v$hpAp¡“y„ k„n¡‘dp„ A¡V$gy„ S> L$lu iL$pe L¡$ ApS>“p op“rhop“  
-Ap¥jr^Ap¡ (Medicine)“y„ op“ ‘Z lsy„ S>. A’h®h¡v$dp„ dpV¡$ Nh® g¡hp R>sp„ Ap‘Z“¡ b^y„ S> ‘ròddp„’u dþey„ R>¡ 
f88 Ap¥jr^Ap¡“p “pdp¡ dm¡ R>¡. rhrh^ âL$pf“p sph, A¡hu gOyspN°„r’dp„’u blpf Aphhp“u S>ê$f R>¡. Ap‘Zu 
ne, k„r^hp, L$p¡Y$, hpm“p fp¡Np¡, L$p“ - “pL$ - Ap„M“p h¡v$rhÛp, b°pûZN°„’p¡, ApfÎeL$p¡, D‘r“jv$p¡, h¡v$p„Np¡, 
fp¡Np¡, DÞdpv$, ^psyne, hpÆL$fZ, Nc®“p fp¡Np¡ hN¡f¡  ‘yfpZp¡, dlpL$pìep¡, hN¡f¡ dlpN°„’p¡“y„ rhïg¡jZ, k„ip¡^“ 
dpV¡$ Sy>v$p„ Sy>v$p„ Ap¥j^p¡“u rQqL$Ðkp“u cgpdZ A’h®h¡v$¡ kp„Np¡‘p„N L$fu“¡ Ap‘Z¡ Ap cìe hpfkp“y„ op“ kdpS>“¡ 
L$fu R>¡. L¡$Þkf S>¡hp AÐep^yr“L$ fp¡N A“¡ kp‘“y„ s’p L$fphuA¡ sp¡ Ap‘Zp c|sL$pm dpV¡$ ApS>“u ‘¡Y$u Np¥fh g¡su 
thR>u“y„ T¡f Dspfhp“p D‘pep¡ s’p ‘iy rQqL$Ðkp“p r“v$£ip¡ ’i¡. A“¡ A¡dp„’u S> L„$BL$ “hy„ L$fhp“u sdÞ“p A¡“pdp„  
‘Z A’h®h¡v$dp„ dm¡ R>¡. ÅN¡ sp¡ “hpB “lu. Ap qv$ipdp„ kdpS>“y„ Ýep“ L¡$ÞÖus ’pe 

A¡V$gy„ S> “l] A’h®h¡v$dp„ hl¡sy„ gp¡lu b„^ L$fhp sp¡ Ap g¡M dpV¡$“p¡ îd kam ’ep¡ NZpi¡.



S>mrhÛys dpV¡$ dp“hu“¡  D‘ep¡Nu b“¡ R>¡. s¡d R>sp„ 
‘Z dp“h¡ ‘p¡sp“p¡ rhL$pk kp^hp dpV¡$ il¡fuL$fZ 
A“¡ DÛp¡NuL$fZ Üpfp “v$uAp¡ A“¡ dlpkpNfp¡dp„ 
âv|$jZ a¡gpìey„ R>¡.R>¡‰p L¡$V$gpL$ hjp£dp„ "‘ep®hfZ ' iåv$ S>¡V$gp¡  

(3) hpsphfZ A’p®s lhp-âv|$jZ: hpsphfZ âQrgs ’ep¡ R>¡ s¡V$gp¡ cpÁe¡ S> AÞe L$p¡B iåv$ âQrgs 
dp“h A“¡ AÞe Æhk©rô dpV¡$ OÏ„ D‘ep¡Nu R>¡. ’ep¡ li¡. s¡’u Ap‘Z“¡ âñ ’pe L¡$ Ap ‘ep®hfZ hmu iy„ R>¡ 
hpsphfZdp„ fl¡gp¡ Ap¡[¼kS>“hpey dp“h k©rô$ s’p ? sp¡ Ap‘Z¡ â’d ‘ep®hfZ“p¡ A’® kdÆiy„
AÞe Æhk©rô$“p¡ âpZv$psp R>¡. “pBV²$p¡S>“ hpey ‘ep®hfZ A¡V$g¡ iy„ ?
h“õ‘rs“u h©[Â^ A“¡ rhL$pk dpV¡$ D‘ep¡Nu R>¡. s’p 

‘ep®hfZ iåv$ b¡ iåv$p¡“p¡ b“¡gp¡ R>¡ . "‘qf' A“¡ L$pb®“ X$pep¡L$kpBX$ h“õ‘rs“¡ Mp¡fpL$ b“phhp 
"AphfZ' "‘qf'“p¡ A’®  Apk‘pk L¡$ Qpf¡bpSy> A¡hp¡ ’pe D‘ep¡Nu hpey R>¡. Ap¡Tp¡“ hpey kye®“p AÐe„s S>gv$ 
R>¡. S>epf¡ "AphfZ' A¡V$g¡ ‘©Õhu“u k‘pV$u L¡$ ‘X$. Apd ‘pfÅ„bgu qL$fZp¡“y„ ip¡jZ L$fu ‘©Õhu“y„ k|e®“u âQ„X$ 
‘©Õhu“u k‘pV$u’u KQ¡ AhL$pi ky^u rhõsf¡gy„  rhrh^ Nfdu’u fnZ L$f¡ R>¡. ‘f„sy lhp âv|$jZ“¡ L$pfZ¡ 
AphfZp¡“p rdîZ kdp“ rhriô AphfZ A¡V$g¡  D‘ep¡Nu Ap¡Tp¡“ hpey“¡ dpW$u Akf ‘lp¢Qu R>¡. 
‘ep®hfZ. ‘ep®hfZdp„  d©v$phfZ, S>gphfZ, hpsphfZ  hpsphfZdp„ hpey-lhp âv|$jZ“¡ L$pfZ¡ h^y Nfdu, 
A“¡ ÆhphfZ“p¡ kdph¡i ’pe R>¡. h^y W„$X$u s’p hfkpv$“u dpÓp Ar“erds ’B NB R>¡. 
‘ep®hfZ - hs®dp“ kdõep L$B fus¡ ? lh¡ dpZk lhp âv|$jZdp„ L$B fus¡ cpN cS>h¡ R>¡ s¡ 

dp“hu ‘p¡sp“u rhQpf iqL$s A“¡ rhop““u Ap‘Z¡ Å¡Biy„.
klpe’u S>¡d S>¡d ApNm h^sp¡ Nep¡ s¡d s¡d ‘ep®hfZ“¡ DÛp¡N“¡ L$pfZ¡ ’sy„ lhp-âv|$jZ : Ak„¿e 
ÅZ¡ AÅZ¡ v|$rjs L$fsp¡ Nep¡. dp“huA¡ ‘p¡sp“y„ Æh“ L$pfMp“p s’p rdgp¡, hpsphfZdp„ ̂ ydpX$p¡ R>p¡X¡$ R>¡ S>¡“¡ 
kyMu A“¡ kd©Â^ b“phhp dpV¡$ âpL©$rsL$ ‘ep®hfZ“p¡ cf‘yf L$pfZ¡ lhp âv|$rjs ’pe R>¡. NyS>fpsdp„ A„L$g¡ðf A“¡ 
D‘ep¡N L$ep£ R>¡. Apd L$fhp S>sp„ âpL©$rsL$ ‘ep®hfZ“p OZp hX$p¡v$fp rhcpN“¡ kp¥’u h^y âv|$rjs rhõspf d“pe R>¡. 
sÐhp¡“p¡ rh“pi L$fu ‘ep®hfZdp„ Akdsp¡g“ ‘¡v$p L$ey®  R>¡ 

GSFC Üpfp b“phpsy eyfuep Mpsf S>epf¡ DÐ‘pv$“ 
A¡V$g¡ L¡$ ‘ep®hfZ“¡ vy$rjs L$ey® R>¡.  A“¡ Ap v|$rjs ‘ep®hfZ 

l¡W$m lp¡e R>¡, S>epf¡ s¡“p ‘ump ‘phX$f“¡ L$pfZ¡ dp’y„ 
A¡ S> hs®dp“ kde“u kp¥’u dp¡V$u kdõep R>¡.

apX$u “p„M¡ s¡hu suh° (hpk) N„^ Aph¡ R>¡. 
‘ep®hfZ“¡ vy$rjs L$fhpdp„ Ap‘Z¡ kp¥ L$B fus¡ ApB‘ukuA¡gdp„ lpBX²$p¡kpB“uL$ A¡rkX$ b“sp¡ lp¡e 

k„L$mpe¡gp R>uA¡ s’p ‘ep®hfZ“¡ vy$rjs ’sy„ AV$L$phhp dpV¡$ R>¡. Ðepf¡ OÏ„ Å¡Md fl¡sy„ lp¡e R>¡, L$pfZ L¡$ Ap 
Ap‘Z¡ iy„ L$fhy„ Å¡BA¡ s¡ A„N¡ lº„ Ap‘“¡ rhNshpf A¡rkX$“p DÐ‘pv$“ hMs¡ h‘fpsp fkpeZp¡ M|b S> 
kdÅhui. vy$rjs ‘ep®hfZ“¡ Ap‘Z¡ âvy$jZ“p “pd¡ T¡fu lp¡e R>¡. cp¡‘pgdp„ S>¡ T¡fu rd’pBg ApBkp¡ 
Ap¡mMuA¡ R>uA¡. lh¡ Ap‘Z¡ Sy>v$pSy>v$p âv|$jZp¡ A„N¡ kpB“pBV$ A“¡ ap¡kÆ“ lÅfp¡ gp¡L$p¡ dpV¡$ Æhg¡Z 
rhQpfuiy„. kprbs ’ep¡ s¡ N¡k cpfs“u buÆ R> L„$‘“uAp¡ ‘Z 
(1) c|rd âv|$jZ : S>„sy“piL$ v$hp b“phhp hp‘f¡ R>¡. Ap D‘fp„s 

fkpeZ, ‘¡V²$p¡L¡$rdL$ëk, L$pNm, L$p‘X$, f„Np¡, s¡g“u dp“huA¡ M¡suhpX$u, DÛp¡N, fõspAp¡, ‘ygp¡, hkplsp¡ 
qfapB“fu, ’d®g ‘phf S>¡hp DÛp¡Np¡ ‘Z lhp A“¡ hpl“ìehlpf“y„ Åmy„ fQu“¡ ‘ep®hfZ“p S> A¡L$ 
âv|$jZdp„ M|b dp¡V$p¡ cpN cS>h¡ R>¡. Aphp rhõspf“u cpN NZpsp d©v$phfZ“¡ dpW$u Akf ‘lp¢QpX$u R>¡ c|rd 
Apk‘pk“u lhpdp„ OZuhpf fp¡S> 7.‘ V$“ këaf ‘f“p dp“h“p lõsn¡‘¡ c|rdâv|$jZ“u dp¡V$u kdõep 
X$pep¡L$kpBX$ A“¡ 3.3 V$“ ̂ ym“p fS>L$Zp¡ W$ghpe R>¡. Dcu L$fu R>¡.
sbubp¡“p S>Zpìep âdpZ¡ Aphp rhõspfdp„ fl¡sp 7‘ (2) S>m âv|$jZ :
’u 80V$L$p gp¡L$p¡ D^fk, ifv$u, a¡akp„“p fp¡Np¡ ’u s¡S> fus¡ ‘ep®hfZ“¡ Æh„s fpM“pê„$ Aqs D‘ep¡Nu 
s¡dS> ùv$efp¡N’u ‘uX$pe R>¡.AphfZ S>gphfZ R>¡. dp“h, h“õ‘rs s¡dS> 
ke„ Ly $s fpô$²kO„ “p ‘eph® fZ rhcpN“p r“óZpsp“¡ p âpZuAp¡“p A[õsÐh A“¡ rhL$pk dpV¡$ ‘pZu 
Al¡hpg dyS>b v$f hj£ Nfub v$¡ip¡dp„ Ap¡R>pdp„ Ap¡R>p Ar“hpe® R>¡. S>gphfZ kÆhp¡“¡ Æh“S>m Ap‘u“¡ 
huk lÅf gp¡L$p¡ Sy>v$u Sy>v$u S>„sy“piL v$hpAp¡“p s¡dS> s¡ dlÐh“u k¡hp bÅh¡ R>¡. “v$uAp¡ A“¡ L¡$V$gpL$ kfp¡hfp¡ 
b“phhp h‘fpsp„ fkpeZp¡“¡ L$pfZ¡ dfu Åe R>¡. OZp„ ‘uhp“y„ ‘pZu M¡su dpV¡$ tkQpB, dÐõe k„‘rÑ A“¡ 
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hs®dp“ kdõep-‘ep®hfZ
...       X$p¸. d“p¡S> A¡k. ipl
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T¡fu fkepZp¡ rhL$k¡gp v$¡ip¡dp„ hp‘fhp ‘f Ðep„“u dlpkpNfp¡“u k‘pV$u 1.8 duV$f S>¡V$gu JQ¡ QY$i¡ 
kfL$pfp¡A¡ ârsb„^ d|L$ep¡ R>¡. A¡ fkpeZp¡ rhL$pkiug Ap’u “uQpZhpmp V$p‘yAp¡ A“¡ L$p„W$p“p rhõspfp¡ X|$bu 
v$¡ip¡dp„ b“¡ R>¡. Ap‘Z¡ rhL$pk“u kpd¡ S>¡ bv$gp¡ S>i¡.
Q|L$huA¡ R>uA¡ s¡ L¡$V$gp¡ lpr“L$pfL$ R>¡ ! (4)  ÆhphfZ
hpl“ ìehlpf“p kp^“p¡ Üpfp ’sy„ lhp ÆhphfZ A¡ ‘ep®hfZ“y„ Æh„s AphfZ R>¡. ‘©Õhu 
âv|$jZ : L$p¡B‘Z hpl“ Qgphhp dpV¡ Ap‘Z¡ k‘pV$u ‘f dp“hkrls h“õ‘rs A“¡ âpZu k©rô$“p 
bmsZ sfuL¡$ ‘¡V²$p¡g, X$uTg, “¡Qfg N¡k“p¡ D‘ep¡N kOmp kd|l“¡ ÆhphfZ L$l¡ R>¡. S>¡dp„ dp“h-kdN° 
L$fuA¡ R>uA¡ Apdp„ X$uTg A¡ kp¥’u Msf“pL$ âv|$jL$ R>¡. ‘ep®hfZdp„ L¡$ÞÖõ’ R>¡. dp“h k„õL©$rs“p rhL$pkdp„ 
X$uTg v$l“ ‘pd¡ Ðepf¡ s¡dp„’u L$pb®“ X$pep¡L$kpBX$, S>„Ngp¡“p¡ apmp¡ dlÐh“p¡ R>¡. h©np¡ sp¡ Ap‘Zp„ 
lpBX²$p¡L$pb®“k A“¡ “pBV²$p¡S>“ Ap¡L$kpBX$ S>¡hp Apqv$L$pm’u rdÓp¡ füp„ R>¡. ‘f„sy õhp’}  dpZkp¡ 
edv|$sp¡ lhpdp„ a¡gpe R>¡. S>¡“p ‘qfZpd¡ L¡$Þkf, ‘p¡sp“p dp¡S>ip¡M s’p õhp’®“¡ gu^¡ h©n rdÓp¡“¡ ‘Z 
ðk“s„Ó“¡ gNsp fp¡Np¡, L$pL$X$p“u rbdpfu, Aõ’dp, kpQhu iL$ep “’u ApS>¡ S>„Ngp¡“p¡ ApX¡$^X$ ’sp 
a¡akp„“u kdõep hN¡f¡ DÐ‘Þ“ ’ep rh“p fl¡su “’u. rh“pi“¡ ‘fuZpd¡  ‘ep®hfZ“u kdsygp Å¡MdpB R>¡.
‘¡V²$p¡g X$uTg“p hpl“p¡ fõsp ‘f v$p¡X$phhp dpV¡$ S>„Ngp¡“p¡ “pi ’hp“p L$pfZ s¡dS> S>„Ngdp„ hksp„ 
‘p¡ëeyi“ AÞX$f L$ÞV²$p¡g (PUC)“y„ kV$}auL¡$V$ d¡mhhy„ L¡$V$gpL$ âpZuAp¡“p riL$pf“¡ L$pfZ¡ “pdi¡j ’hp 
afrS>eps R>¡. ‘f„sy v$¡idp„ gp¿Mp¡“u k„¿epdp„ h‘fpsp dp„X$ép R>¡ hufà‘“ S>¡hp A“¡  dpZkp¡ Ap‘Zu hÞe 
S>“f¡V$f âv|$jZ a¡gph¡ R>¡ s¡“y„ iy„ ? k©rô$“y„ r“L„$v$“ L$pY$u“¡ kdN° fpô²$“¡ blº„ dp¡Vy„$ “yL$ip“ 

L$fu füp R>¡. s¡Ap¡ rhipm, NpY$ A“¡ gugpR>d ApS>¡ Ap‘Zu kdn dp¡V$p¡ âñ A¡ R>¡L$¡ vy$r“ep“p 
S>„Ngp¡“¡ DS>S>X$ b“phu flep R>¡ A“¡ hpO, tkl, fõspAp¡ ‘f v$p¡X$sp 63 L$fp¡X$’u ‘Z h^pf¡ hpl“p¡ 
kkgp„, lp’u, lfZ, N¢X$p, d¡“p, ‘p¡‘V$, s¡sf, dp¡f, lhpdp„ T¡f Ap¡L¡$ R>¡. aL$s qv$ëludp„ fp¡S>“p 1300 
dNf s’p kp‘ S>¡hp A“¡L$ S>mQf õ’mQf A“¡ M¡Qf d¡V²$uL$V$“’u h^pf¡ âv|$jZp¡ fõsp ‘f v$p¡X$sp hpl“p¡“p 
âpZu ‘„MuAp¡“y„ r“L„$v$“ L$pY$u füp„ R>¡. Apd dp“hu“u A¡L$kp¡õV$ ‘pB‘dp„’u lhpdp„ W$gphpe R>¡. s¡dp„ kp¥’u 
v$MgNufu“¡ L$pfZ¡ ‘p¡jZ L$X$udp„ ‘Z rh¡n¡‘ ‘X¡$ R>¡. h^y Å¡Mdu kuky„ A“¡ L$pb®“ dp¡“p¡L$kpBX$ R>¡. guhf, 
h“õ‘rs“p OV$pX$p“u Akf Ap‘p¡Ap‘ âpZu k©rô$ L$uX$“u A“¡ gp¡ludp„ A¡L$Wy„$ ’sy„ kuky„ dNS>“¡ “yL$ip“ L$f¡ 
‘f hsp®e R>¡. âpZuAp¡“p h^y ‘X$sp„ riL$pf’u A“¡ R>¡. Ap’u S> lh¡ kukpfrls ‘¡V²$p¡g“p¡ hpl“p¡dp„ D‘ep¡N 
S>„Ngp¡“p h^sp S>sp„ rh“pi’u ‘p¡jZ L$X$uAp¡dp„ A“¡ L$fhp M|b cpf dyL$pB füp¡ R>¡.
kdN° ‘p¡jZ-Aplpf“p dpmMpdp„ rh¡n¡‘ Dcp¡ ’ep¡ hpsphfZdp„ L$pb®“ X$pep¡L$kpBX$ h^hp’u 
R>¡.’sy„ âv|$jZ : ‘©Õhu ‘f“u Æhk©rô$ DÃR>hpkdp„ 

L$pb®“ X$pep¡L$kpBX$ L$pY¡$ R>¡ D‘fp„s gpL$X„y$, L$p¡gkp¡, Vy„L$dp„ ‘ep®hfZdp„ ‘qfhs®“ gph“pf A“¡ s¡“p„ Üpfp 
M“uS>s¡g S> ¡hp k¡ÞÖue bmsZ bmhp’u ÅÎe¡ AÅÎe¡ âv|$jZ“¡ S>Þd Ap‘“pf dpZk S> R>¡. 
hpsphfZdp„ AbÅ¡ V$“ L$pb®“ X$pep¡L$kpBX$ Dd¡fpe dp“huA¡ ‘ep®hfZ“u ÅmhZu dpV¡$ ÅN©s ’hp“u 
R>¡. S>epf¡ buÆ bpSy> L$pb®“ X$pep¡L$kpBX$“p¡ D‘cp¡N s’p kcp“sp L¡$mhhp“u spsu S>ê$f R>¡. ‘ep®hfZ“u 
L$fsp S>„Ngp¡ OV$hp gpÁep R>¡. Apd Ly$v$fs“y„ kdsp¡g“ fnp dpV¡$ “uQ¡ âdpZ¡“p  ‘Ngp g¡hp S>ê$fu R>¡.
rhMpB füy„ R>¡. ‘©Õhu ‘f CO “u h^OV$ S>bfS>õs (1) DÛp¡Np¡ A“¡ L$pfMp“p„ fl¡W$pZ rhõspfp¡’u v|$f Dcp 2

a¡fapfp¡ L$f¡ R>¡. A“¡ s¡’u ""N°u“lpDk Ba¡L$V$''$ “pd¡ L$fhp Å¡BA¡.
Ap¡mMpsu  OV$“p b“¡ R>¡. R>¡‰p kp¡ hjp£dp„ CO “u 2 (2) DÛp¡Np¡-L$pfMp“p„ Üpfp vy$rjs ’sp„ lhp, ‘pZu, A“¡ 
dpÓp 2‘ V$L$p S>¡V$gu h^u R>¡. hpsphfZdp„ CO h^¡ “L$pdp ‘v$p’p£“p r“L$pg“u ep¡Áe ìehõ’p L$fhu 2 

sp¡ qv$hk¡ k|e®dp„’u ‘©Õhu“¡ dmsu Nfdu fpÓ¡ Å¡BA¡.
AhL$pidp„ a¢L$pB S>su “’u ‘qfZpd¡ ‘©Õhu“p kf¡fpi (3) il¡fu rhõspf“y„ v|$rjs ‘pZu A“¡ L$Qfp¡ “v$u-smph 
sp‘dp“dp„ h^pfp¡ ’pe R>¡. S>¡“¡ Ágp¡bghp¡d…N L$l¡ R>¡. L¡$ kpNfdp„ W$pghsp ‘l¡gp„ s¡dp„ fl¡gp„ lpr“L$pf 

0  S>¡“¡ L$pfZ¡ Aphsu kv$udp„ ‘©Õhu“y„ sp‘dp“ 1 C ’u sÐhp¡“¡ v|$f L$fhp Å¡BA¡.
05 C S>¡V$gy„ h^¡ s¡hu k„cph“p R>¡. s¡“p gu^¡ ‘©Õhu“p (4) DÛp¡Np¡ A“¡ L$pfMp“p õ’p‘“pfp„“p rif¡ ‘ep®hfZ, 

‘ep®hfZdp„ dp¡V$p a¡fapfp¡ ’hp“u k„cph“p R>¡. v$qfep¡ h“ L¡$ ‘„Mu-âpZu k©rô$“¡ “yL$ip“ ’sy„ 
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AV$L$phhp“u L¡$ Msd ’pe sp¡ kp’¡ kp’¡ Ecy„ (8) S>„Ngp¡“p¡ rh“pi AV$L$phu h“h©[Â^ Ty„b¡i“¡ h^y 
L$fhp“u S>hpbv$pfu afÆeps fus¡ “pMhu Å¡BA¡. h¡Nh„su b“phhu Å¡BA¡. s¡dS> h“ dlp¡Ðkh“u 

AkfL$pfL$ DS>hZu L$fhu Å¡BA¡.(5) v$qfep“p ‘ep®hfZ“u fus¡ dlÐh“p V$p‘yAp¡ v$qfepB 
k„‘rÑ s’p qL$“pfp“y„ S>s“ L$fhp õ’pr“L$ gp¡L$p¡“¡ (9) ‘du S|>““p qv$hk¡ "rhð ‘ep®hfZ qv$“' sfuL¡$ 
h¥L$[ë‘L$ fp¡Æ Ap‘hu Å¡BA¡. rhíhdp„ DS>hhpdp„ Aph¡ R>¡ s¡ qv$hk¡ ‘ep®hfZ kyfnp 

dpV¡$ gp¡L$ ÅN©rs A“¡ gp¡L$rinZ“p¡ ìep‘L$ âQpf (6) Ly$v$fs“¡ “yL$ip“ L$f“pfp L$ep ‘qfbmp¡ R>¡. s¡“u S> 
L$fhp¡ Å¡BA¡.Ap‘Z¡ ÅZL$pfu lp¡e “l] sp¡ L$B fus¡ Ap‘Z¡ s¡“¡ 

AV$L$phu iL$uiy„? s¡’u Ly$v$fs âÐe¡ â¡d, Alp¡cph (10) lhpdp“dp„ A¡hp a¡fapf “ L$fhp L¡$ S>¡’u buÅ v$¡ip¡“p 
S>Nphu“¡ s¡“y„ S>s“ L$fhp“u cph“p âÐe¡L$ dp“hudp„  lhpdp“ ‘f s¡“u rh‘fus Akf ’pe. lhpdp“ 
L¡$mhhu Å¡BA¡. krls âL©$rs rhi¡ Ap‘Ï„ S>¡ op“ R>¡ s¡“p Ap^pf¡ 

Ap‘Z¡ kphQ¡su“p ‘Ngp cfuA¡ sp¡ Apif¡ 85 V$L$p (7) hÞe ‘iy-‘nuAp¡“p riL$pf ‘f ârsb„^ dyL$hp¡ 
d©Ðey A“¡ ‘0 V$L$p “yL$ip“ AV$L$phu iL$pe s¡d R>¡. Å¡BA¡. A“¡ s¡ A„N¡“u L$p“y“u Å¡NhpBAp¡“„y k¿s 
Apd ep¡Áe ‘Ngp’u Ap„^°, Ap¡fuõkp, L„$X$gp, fus ¡ AdguL$fZ L$fphh „y ÅB¡ A ¡ s’p AæepfZp“¡ u 
dp¡fbu“u  lp¡“pfsp¡ S>¡hu OZu lp¡“pfsp¡ V$pmu iL$pe. h[© Â^ L$fhu ÅB¡ A.¡
A„sdp„...

hs®dp“ kdõep“p DL¡$g L$pS>¡, L$fuiy„ S>s“ ‘ep®hfZ“y„
‘ep®hfZ“p kdsp¡g“ L$pS>¡ vy$f L$fuiy„ dp“h lõsn¡‘“¡

‘iy-‘nuAp¡“p  A[õsÐh L$pS>¡h©[Â^ L$fuiy„ S>„Ngp¡“u
                                           dp“h ‘ep®hfZ kdsp¡g“ L$pS>¡, r“e„ÓZ L$fuiy„ hõsu h^pfp“¡ 
S>g k„L$V$, EÅ®  k„L$V$, Aß k„L$V$“u fnp L$pS>¡ S>s“ L$fuiy„ ‘ep®hfZ“y„, 

Å¡ QyL$uiy„ S>s“ ‘ep®hfZ“y„\ sp¡ b“u S>Biy„ Ap‘Z¡ cnL$ A¡L$ qv$“ 

Dódue A^p¡f$L$s õ‘¡L$V²$p¡duV$f (Thermal d„Nm N°l dpV¡$“p¡ f„Nu“ L¡$d¡fp (Mars Colour 
Infrared Spectromerter (TIS) Camera (MCC)

4 qL$gp¡N°pd hS>““y„ Ap kp^“  d„Nm“u k‘pV$u ‘f“y„ d„Nmep““y„ Ap kp¥’u Ap¡Ry>„ hS>“ (1.4 qL$gp¡N°pd) 
sp‘dp“ A“¡ DÐkS>®L$sp dp‘i¡. ^fphsy„ kp^“ ×íe hZ®‘V$dp„ skhufp¡ gB“¡ dp¡L$ghp dpV¡$ 

kpd¡g L$fpey R>¡. d„Nm“u afs¡ c°dZL$npdp ‘lp¢Qsp h¢s  Ap kp^“ hu““p rhõ’p‘““p r“ed Wien's 
s¡Z¡ ‘p¡sp“u L$pdNufu iê$ L$fu v$u^u R>¡, A“¡ d„Nm“u Agæe displacement law ‘f Ap^pf fpM¡ R>¡. L$p¡B k„‘|Z® 
skhufp¡ Ap‘Z“¡ s¡“p Üpfp âpá ’B R>¡. Ap skhufp¡ Üpfp L$pmp¡ ‘v$p’® s¡“p sp‘dp“ dyS>b rhqL$fZ“y„ DÐkS>®“ L$f¡ R¡ 
buÅ D‘L$fZp¡“¡ ‘Z L$pd L$fhp dpV¡$ k„v$c® âpá ’i¡.A“¡ Ap rhL$ufZ A¡L$ S> sf„N g„bpB“y„ “l] ‘Z kss 

rhsfZ L¡ õ‘¡V²$d“y„ b“¡gy„ lp¡e R>¡. L$p¡B r“es sp‘dp“ T D‘k„lpf : R>¡‰¡ dÅ“u hps S>ZphuA¡ sp¡ d„Nmep““u L$pd 
L¡$[ëh“ ‘f L$pmp ‘v$p’®“p¡ DÐkS>®“ hZ®‘V$ h¾$ A¡L$ Qp¡L$L$k L$fhp“u “½$u L$f¡gu Ahr^ sp¡ aL$s 160 qv$hk S> lsu, ‘Z 
sf„N g„bpB  ‘f dlÑd v$ip®h¡ R>¡. Ap  “p¡ Ap^pf T ‘f lpg (Ap¡L$V$p¡bf 2015)dp„ ‘Z s¡ Myb ky„v$f fus¡ ‘p¡sp“u m m

lp¡e  R>¡. hu““p r“ed dyS>b, L$pdNufu bÅhu füy„ R>¡. Ap hj®dp„ Sy>“ 8-22 v$fçep“ kye® 
A¡ ‘©Õhu A“¡ d„Nm“u hÃQ¡ Aphu S>sp 15 qv$hk dpV¡$   T = AQmp„L$m

MOM sfa’u L$p¡B S> k„L¡$s âpá “lp¡sp ’ep, ‘Z Ap Ap r“ed Üpfp L$mp ‘v$p’®dp„’u DÐkÆ®s ’sp 
"N°lZ' ‘yê„$ ’sp„ S> s¡“p D‘L$fZp¡ afu’u L$pd L$fhp gpÁep rhL$fuZ“p hZ®‘V$“p Ar^L$sd“¡ A“yê$‘ sf„N g„bpB  m R>¡. ISRO“p h¥opr“L$p¡“y„ dp“hy R>¡ L¡$ lSy> ‘Z s¡ dprlsu âpep¡rNL$ fus¡ “L$L$u L$fhpdp„ Aph¡ sp¡ s¡“y„ sp‘dp“ T 
dp¡L$gsy fl¡i¡ L$pfZ L¡$ s¡dp„ lSy> H^Z bÃey„ R>¡. AÐepf ky^u A„v$prS>s L$fu iL$pe R>¡. s¡ dyS>b d„Nm N°l“„y sp‘dp“ 
s¡Z¡ d„Nm afs¡ 100 L$fsp h^pf¡ ‘fu¾$dp ‘|fu L$fu R>¡ A“¡ A„v$pS>hpdp„ Aph¡ R> ¡. d„Nmep““y „ Ap D‘L$fZ
Arhfs‘Z¡ s¡“u L$pdNufu Qpgy S R>¡ Apd cpfs“p Ap 7-4 dpB¾$p¡duV$f“u AOp¡fL$s sf„N g„bpB ‘fÐh¡ 
dlÐhpL$p„nu dui“¡ ̂ pep® L$fsp„ h^y kamsp d¡mhu R>¡.k„h¡v$“iug R>¡.

?  ?

?

?

(A“yk„^p“ ‘p“ “„.9“y„ Qpgy...d„Nmep“-MOM“u L$pdNufu“y„ cp¥rsL$ rhop“)



âõsys g¡Mdp„ d„Nmep““y„ ân¡‘Z A“¡ s¡“u hp¡ëV$fdp„ hp¡ëV$f lp¡ad¡“ “pd“p S>d®“ h¥opr“L¡$ Myb S> S>V$ug 
epÓp“¡ gNsu s¡dS> s¡“p l¡syAp¡“¡ gNsu cp¥rsL$ip”ue NZÓuAp¡ Üpfp kprbs L$ey® lsy„ L¡$ v$f¡L$ Ap„sfN°lue kaf dpV¡$  
bpfuL$uAp¡“p¡ ¿epg Ap‘hpdp„ Aph¡ R>¡. k|e® afs¡ A¡L$ A¡hu g„bNp¡m L$np lp¡e R>¡. S>¡“p ‘f âhpk 

L$fhp’u ep““¡ Ap¡R>pdp„ Ap¡Ry>„ H^Z hp‘fhp“y„ fl¡. Ap dpV¡$ âpõsprhL$ : ‘ “h¡çbf f013“p¡ qv$hk cpfs“p rhop“ 
ep“ ‘l¡gp„ ‘©Õhu Apk‘pk L$npdp„ ‘qfc°dZ iê$ L$f¡ R>¡, n¡Ó¡ dpV¡$ kp¡“¡fu Anf¡ gMpi¡. Ap qv$hk¡ îu lfuL$p¡V$p [õ’s 
‘R>u k|e®“p Nyê$ÐhpL$j®Zdp„ ApNm ^‘¡ R>¡ A“¡ R>¡hV¡$ S>¡ s¡ ksuj ^h“ A„sfun L¡$ÞÖ’u ^°yhue D‘N°l ‘n¡‘Zep“ 
N°l“u Apk‘pk L$npdp„ Å¡X$pB Åe R>¡. Ap fõsp¡ g¡hp“¡ (PSLV) Üpfp cpfs“p dlÐhpL$p„nu d„Nmep“ MOM A¡V$g¡ 
bv$g¡ Å¡ AhL$piep“ A¡L$ N°l’u buÅ N°l sfa ^pfp¡ L¡$ L¡$ dpk® Ap¡rb®V$f rdi““y„ ân¡‘Z L$fhpdp„ Apìey„. Ðepfbpv$ 
ku^u guV$u“p¡ âhpk M¡X¡$ sp¡ s¡“¡ k|e®“p Nyê$ÐhpL$j®Z“¡ 24 kàV¡$çbf f014“p fp¡S> cpfs“p Bkfp¡“p h¥opr“L$p¡A¡ 
Ap¡m„Nu“¡ buÅN°l sfa S>hpdp„ M|b S> h^pf¡ bmsZ“p¡ kdN° rhðdp„ ‘p¡sp“u khp£‘fusp kpbus L$fu. Apif¡ 300 
D‘ep¡N L$fhp¡ ‘X¡$, A“¡ bmsZ DQL$u S>hpdp„ h^y bmsZ qv$hk 6,800,00,000 qL$gp¡duV$f“p gp„bp âhpk ‘R>u 
h‘fpe!  Apd d„Nm sfa“p¡ âhpk ÓZ cpNdp„ hl¢Qhpdp„ d„Nmep“ s¡“p r“^p®fus kde¡ d„Nm N°l“u afs¡ g„bNp¡m 
Apìep¡. kp¥ â’d ‘©Õhu“u Apk‘pk“y„ ‘qfc°dZ S>¡dp„ 5 (elliptical) c°dZL$npdp„ âh¡íey„. Ap kp’¡ S> rhðdp„ cpfs 
“h¡çbf’u 1 qX$k¡çbf f013 v$fçep“ ‘©Õhu“u S> Nyê$Ðhue ‘l¡gp¡ A¡hp¡ v$¡i bÞep¡ L¡$ S>¡Z¡ Ap„sfN°lue âhpkdp„ â’d 
ndsp“p¡ D‘ep¡N L$fu“¡ ¾$dkf s¡“u c°dZL$np h^y“¡ h^y âepk¡ S> ApV$gu Aârsd kamsp d¡mhu. ârsr›$s "V$pBd' 
g„bNp¡m L$fhpdp„ Aphu. ‘©Õhu“p âcphu n¡Ódp„ R>¡hV¡$ 4 d¡N¡Tu“¡ f014“p kh®î¡›$ AprhóL$pfp¡dp„ d„Nmep““¡ õ’p“ 
qX$k¡çbf¡ ep“ blpf “uL$þey„ A“¡ k|e® L¡$ÞÖu L$npdp„ âepZ Apàey„ R>¡.
iê$ L$ey®. Ap s¡“p âhpk“p¡ qÜsue sb½$p¡ lsp¡. A„rsd 

MOM sfuL¡ ÅZusp Ap rdi““p Ap„sfN°lue 
sb½$p¡ 22 kàV¡$çbf-2014A¡ iê$ ’ep¡ S>epf¡ s¡Z¡ âhpkdp„ L„$B L¡$V$gp ‘X$L$pfp¡ A“¡ kdõepAp¡“p¡ kpd“p¡ L$fu“¡ 
d„Nm“p Nyê$ÐhpL$j®Z“p n¡Ódp„ âh¡i L$ep£. 300 qv$hk“p Bkfp¡“p h¥opr“L$p¡A¡ s¡ ‘pf ‘pX$éy„ Ap AÐe„s S>V$ug sL$“uL$u 
gp„bp âhpk v$fçep“ kyjyáphõ’pdp„ fl¡g s¡“u dp¡V$f "fp¡L¡$V$-rdi““p¡ MQ® aL$s ê$p. 450 L$fp¡X$ ’ep¡. b^p S> ‘X$L$pfp¡“p¡ 
âZprg' “¡ 4 k¡L„$X$ dpV¡$ Qpgy L$fu“¡  s¡“y„ ‘funZ L$fhpdp„ kpd“p¡ L$fu“¡ V¡$L$“p¡gp¡Æ“p¡ D‘ep¡N L$fu“¡ cpfs“p 
Apìey„ . s¡“p f qv$hk  bpv$ f4 kàV¡$çbf f014“p fp¡S> h¥opr“L$p¡A¡ AhL$pnrhop“ n¡Ó¡ X„$L$p¡ hNpX$u v$u^p¡. ApS>“u 
dp¡V$f“¡ kq¾$e L$fhpdp„ Aphu A“¡ d„Nmep““u Nrs 22.1 spfuM¡ ‘Z d„Nmep“ ‘f fl¡gp„ b^p„ S> h¥opr“L$ D‘Lf$Zp¡ 
qL$gp¡duV$f / k¡L$ÞX$’u OV$pX$u“¡ 4.4 qL$gp¡duV$f/k¡L$ÞX$ L$fu“¡ kq¾$e R>¡ A“¡ d„Nm rhi¡ dprlsu“p¡ MÅ“p¡ A¡L$Ó L$fu füp„ 
d„Nmep““p¡ d„Nm“¡ L$fu“¡ d„Nmep““p¡ d„Nm“¡ afsu R>¡. Ap rdi““p L¡$V$gpL$ cp¥rsL$ ip”ue ‘fuZpdp¡ ‘f “S>f 
g„bNp¡m c°dZ L$npdp„ kam âh¡i L$fphhpdp„ Apìep¡.L$fuA¡ kp’p¡kp’ Ap dlpL$pe®dp„ cp¥rsL ip”“p r“edp¡ S>¡d 

AÓ¡ A¡L$ i¼esp“p¡ ‘Z D‰¡M L$fuA¡. d„Nmep““u L¡$ Nyê$ÐhpL$j®Z“p¡ r“ed, L¡$àgf“p r“edp¡ A“¡ L$gprkL$g 
Ap kaf 10 dlu“p S>¡V$gu A“¡ 68 L$fp¡X$ qL$gp¡duV$f gp„bu rd¡L¡$“uL$k L¡$hu Av¹$cys L$pdNufu bÅh¡ R>¡ s¡ ‘Z “p¢^uA¡.
lsu. Ap âhpk v$fçep“ Å¡ s¡ r“ròs ‘’ L$fsp„ A¡L$pv$ A„i âpf„rcL ‘X$L$pfp¡$$: d„Nmep““¡ PSLV Üpfp 
‘Z a„V$pey„ lp¡s sp¡ s¡ d„Nm ky^u “ ‘lp¢Qsp„ l„d¡i dpV¡$ buS>¡ AhL$pidp„ R>p¡X$hp“u spfuM ‘ “h¡çbf 2013 “½$u L$fhpdp„ 
a„Np¡mpB Ås. Ap’u Bkfp¡“p h¥opr“L$p¡ cpfs“p X$u‘ õ‘¡k Aphu lsu. s¡“y„ L$pfZ kdÆA¡. ‘©Õhu A“¡ d„Nm b„“¡ k|e®“u 
“¡V$hL®$ (ISDN) Üpfp kss s¡“p ‘’“y„ r“funZ L$fsp lsp. Apk‘pk ‘p¡sp“u r“ròs L$npdp„ ‘qfc°dZ L$f¡ R>¡. Ap’u 
dykpafu v$fçep“ ÓZhpf L$çàeyV$f âZprg“u dv$v$’u s¡“p ‘©Õhu ‘f’u “uL$m¡gy„ AhL$piep“ d„Nm ky^u ‘lp¢Q¡ Ðepf¡ s¡ 
‘’dp„ ky^pfZp L$fhpdp„ Aphu. buÅ¡ ce AhL$pidp„ fl¡g ep“ A“¡ d„Nm N°l“p¡ bfp¡bf d¡mp‘ ’hp¡ Å¡BA¡. Aphy„ 
rhqL$fZp¡“p¡ lsp¡. ep“dp„ fl¡g rhÅÏ„ D‘L$fZp¡“¡ kss 0Ðepf¡ b“¡ L¡$ S>epf¡ ‘©Õhu A“¡ d„Nm k|e® kp’¡ 44  “p¡ L$p¡Z 300 qv$hk Ap rhqL$fZ“p¡“p¡ dpfp¡ kl“ L$fhp“p¡ lsp¡. b^p 

b“ph¡. Aphp¡ kde v$f 780 qv$hk¡ Aph¡ R>¡. Ap’u Å¡ “½$u S> D‘L$fZp¡“¡ s¡“p Üpfp lpr“ ‘lp¢Qhp“u k„cph“p lsu. 
L$f¡g kde dyS>b ‘ “h¡çbf 2013 A¡ d„Nmep““y„ L$p¡B‘Z hmu ApV$gp gp„bp kde ky^u kyjyáphõ’pdp„ fl¡g s¡“u dp¡V$f 
L$pfZp¡kf ân¡‘Z “ ’ey„ lp¡s sp¡ Bkfp¡ ÅÞeyApfu 2016 L¡$ A“¡ buÅ D‘L$fZp¡ kde ‘f kq¾$e “ ’pe s¡“u ‘Z 
‘R>u 2018 ky^u fpl Å¡hp“u fl¡s! MOM“¡ ‘©Õhu ‘f’u k„cph“p lsu.
fhp“p L$ep® bpv$ Qp¡L$L$k L$npdp„ dyL$hp“y„ S>ê$fu lsy„ 1925dp„ 
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d„Nmep“-MOM“u L$pdNufu“y„ cp¥rsL$ rhop“ ...       X$p¸. r“rdjp h¥Û
¾$pBõV$ L$p¡g¡S>, fpS>L$p¡V$



A„rsd QfZ“u S>V$ugsp A“¡ DÑ¡S>“p ‘Z epv$Npf s¡dp„ sp‘dp““y„ dp‘“ L$fhp“p f¡qX$ep¡duV$f A“¡ Ars 
lsu. 24 kàV¡$çbf 2014“u khpf¡ MOM“u dp¡V$f“¡ kq¾$e k„h¡v$“iug a¡b°u-‘¡fp¡-BV¡$gp¡“ qaëV$f hp‘fhpdp„ Apìep R>¡. 
L$fu“¡ ep““u Nrs OV$pX$hpdp„ Aphu, S>¡’u L$fu“¡ s¡ A p k„h¡v$L$ d„Nm N°l ‘f“p du’¡““p ”p¡s“p¡ “L$ip¡ 
kamsp‘|h®L$ d„Nm“u r“ròs c°dZL$npdp„ ‘lp¢Qu Ney„ Å¡ b“phi¡. ANpD“p fp¡hf dui“p¡A¡ d„Nm ‘f du’¡““u 
Ap Nrs r“^p®fus L$fsp„ h^y„ ^udu ’B NB lp¡s sp¡ MOM lpS>fu v$ip®hu lsu ‘Z “pkp“p fp¡hf dui““¡ ApW$ dlu“p“p 
L$epf¡e d„Nm“u c°dZL$npdp„ âh¡i L$fu S> “ iL$s. Å¡ Ap kO“ k„ip¡^“ ‘R>u ‘Z d„Nm“p hpsphfZdp„ du’¡“ hpey 
Nrs ’p¡X$u h^y  lp¡s sp¡ d„Nm“p Nyê$Ðh âcph l¡W$m Apìep dþep¡ “’u. Ap’u Ap k„h¡v$L$ iy„ ‘fuZpd Ap‘i¡ s¡“p ‘f 
hNf ep“ s¡“u “ÆL$’u ‘kpf ’B Ås A“¡ l„d¡i dpV¡$ rhð“u duV$ d„X$pe¡gu R>¡.
AhL$pidp„ Nyd ’B Ås. Ap dyíL¡$gu Ap¡R>u lp¡e s¡d s¡ hMs¡ gped¡“ Apëap ap¡V$p¡duV$f (Lyman Alpha 
ep“ ‘©Õhu’u ff0 gpM qL$gp¡duV$f v|$f lsy„. L$p¡B‘Z ‘’ Photometer) (LAP) : s¡ MOM“y„ buSy>„ dlÐh“y„ D‘L$fZ 
ky^pfZp dpV¡$“p k„L¡$sp¡, S>¡“u TX$‘ âL$pi“u TX$‘ "C" R>¡ L¡$ S>¡“y„ hS>“ aL$s 1.97 qL$gp¡N°pd R>¡. ap¡V$p¡duV$f“„y L$pe® 
S>¡V$gu lp¡e R>¡ s¡“¡ ‘©Õhu ‘f’u dp¡L$ghp lp¡e sp¡ s¡ s¡“p ky^u âL$pi“u suh°sp dp‘hp“y„ R>¡. S>epf¡ lpBX²$p¡S>““p¡ ‘fdpÏ„ 
‘lp¢Qhp dpV¡$  kpX$pbpf du“uV$“p¡ kde gpN¡ s¡d lsy„. hm n=2 L$npdp„’u n=1 L$npdp„ k„¾$dZ L$f¡ R>¡ Ðepf¡ s¡ ep¡Áe 
dp¡V$f Üpfp ep““u Nrs ^udu ‘pX$ép ‘R>u Qpf du“uV$“p¡ rhqL$fZ“y„ DÐkS>®“ L$f¡ R>¡ A“¡ lpBX²$p¡S>“ hZ®‘V$“u kp¥’u 
kde husu Åe sp¡ r“^p®ep® dyS>b s¡ d„Nm“u ‘pR>m“u dlÐh“u f¡Mp L¡$ S>¡“¡ gped¡“ Apëap f¡Mp L$l¡ R>¡ s¡ dm¡ R>¡, S>¡ 
"A„^pfu' bpSy>A¡ S>sy„ fl¡, A“¡ Ðep„’u dp¡L$g¡g k„L¡$s ‘©Õhu 2p 1s k„¾$dZ’u “u‘S>¡ R>¡.
‘f âpá ’B iL¡$ “lu. Qpf du“uV$“p¡ kde hussp„ S> ep“ X$eyV¡$fued lpBX²$p¡S>““p¡ kdõ’pr“L$ (lsotope) L¡$ 
^pep® dyS>b d„Nm“u ‘pR>m“u bpSy>A¡ S>sy„ füy„ , A“¡ syfs S>¡“u “prcdp„ 1 âp¡V$p¡“ A“¡ 1 ÞeyV²$p¡“ lp¡e R>¡, S>epf¡ kpdpÞe 
S> s¡“u kp’¡“p¡ k„‘L®$ ’„cu Nep¡. ISRO rdi“ L„$V²$p¡gdp„ lpBX²$p¡S>““u “prcdp„ aL$ds 1 âp¡V$p¡“ S> lp¡e R>¡. LAP Üpfp 
Np¡W$h¡gp ‘X$v$p ‘f“p b^p S> Ap„L$X$pAp¡ [õ’f ’B Nep. s¡ d„Nm“p hpsphfZdp„ fl¡g X$eyV¡$fued A“¡ lpBX²$p¡S>““p¡ 
hMs¡ AÐe„s s“ph‘|Z® hpsphfZ fQpB Ne„y. bfpbf NyZp¡Ñf A¡V$g¡ L¡$ D/H dp‘hpdp„ Aphi¡. Ap NyZp¡Ñf 
8.00 hpÁe¡ ep“ afu’u ‘©Õhu“u ×rô$f¡Mp (Line of ÅZhp’u d„Nm“p hpsphfZdp„’u ‘pZu L$B âq¾$ep’u “pi 
sight)dp„ Apìey„ L¡$ sfs S> b^p ‘X$v$p ÅZ¡ L¡$ Æh„s ’B ‘pçey„ s¡ ÅZu iL$pi¡.
DW$ép..! b^p S> h¥opr“L$p¡ rdi“ kam ’ey„ R>¡ s¡ ÅZu 

d„Nm“y„ Qy„bL$ue n¡Ó “rlhs R>¡. Ap’u kp¥f ‘h“p¡ lj®’u Tydu DW$ép.
s¡“p hpsphfZ“p ku^p k„‘L®$dp„ Aphhp’u s¡“y„ hpsphfZ 

MOM“u h¥opr“L$ L$pdNufu : d„Nmep““y„ ¾$d¡ ¾$d¡ “ô$ ‘pd¡ R>¡. lpBX²$p¡S>““u kp‘¡n¡ X$eyV¡$fued hS>“dp„ 
ân¡‘Z Bkfp¡“p “uhX¡$gp fp¡L¡$V$ PSLV Üpfp L$fhpdp„ Apìey„, cpf¡ lp¡hp’u lpBX²$p¡S>““p ‘fdpÏ X$éyf¡V$ued“p ‘fdpÏ 
L¡$ S>¡ dlÑd 3 V$“ hS>““y„ ep“ ân¡r‘s L$fu iL¡$ R>¡. Ap L$fsp„ h^pf¡ TX$‘’u ApL$pidp„ ‘gpe“ ’B Åe R>¡. Ap’u 
‘qfZpd Âep“dp„ fpMu“¡ d„Nmep““u fQ“p L$fhpdp„ Aphu kde S>sp„ hpspfhZdp„ lpBX²$p¡S>“ L$fsp„ X$éyf¡V$ued“u dpÓp 
lsu. s¡“y DÐ’p‘“ ep“¡ L¡$ ân¡‘Z kde“y„ v$m aL$s 1337 h^y ’B  lp¡hp“y„ A“ydp“ R>¡. Ap’u Ap NyZp¡Ñf ÅZhp’u 
qL$gp¡N°pd lsy„, S>¡dp„ 852 qL$gp¡N°pd H^Z âhpk dpV¡$ lpgdp„ ‘Z d„Nm ‘f ‘pZu lp¡e sp¡ s¡ L¡$V$gu TX$‘’u OV$u füy„ 
cfhpdp„ Apìey„ lsy„. h¥opr“L$ k„ip¡^“ dpV¡$“p dlÐh“p ‘p„Q R>¡.  s¡ ÅZu iL$pi¡.
kp^“p¡“u fQ“p A¡V$gu L$fL$kf’u L$fhpdp„ Aphu L¡$ s¡ 

A¡L$ rhriô$ D‘L$fZ$ (Martian Exospheric Neutral 
kdN°“y„ D‘ep¡Nu hS>“-Payload aL$s 1‘ qL$gp¡N°pd S> 

Composition Analyser (MENCA)
’pe. d„Nmep““p h¥opr“L$ D‘L$fZ ip ip R>¡? hmu s¡Ap¡ d„Nm“p D‘gp„ hpsphfZdp„ fl¡g L$Zp¡“u ‘funZ 
iy„ L$pep£ L$f¡ R>¡? Aphp¡ kdÆA¡. L$fhp dpV¡$ MENCA“p “pd¡ ÅZusy„ Ap Qpf qL$gp¡N°pd“y 
rd’¡“ k„h¡v$L$ (Methane Sensor) D‘L$fZ kpd¡g L$fhpdp„ Apìey„ R>¡. s¡dp„ A¡L$ V$QyL$Xy„$ dpk  

Ap kp^““y„ hS>“ aL$s 3.59 qL$gp¡N°pd R>¡. Ap‘Zu õ‘¡L$V²$p¡duV$f dyL$hpdp„ Apìe„y„ R>¡ Ap dpk õ‘¡L$V²$p¡duV$f O“ 
‘©Õhu“p hpsphfZdp„ L$pb®r“L$ hpey õhê$‘¡ du’¡““u lpS>fu cpfhpmp L$Zp¡“¡ rhÛys  A“¡ Qy„bL$ue n¡Óp¡ gpNy ‘pX$u“¡ 
lp¡e R>¡. s¡dp„“p¡ 90 V$L$p rd’¡“ hpey kÆh k©rô$ Üpfp DÐ‘Þ“ s¡d“p  Öìedp“ âdpZ¡ s¡d“y„ ‘©’½$fZ L$f¡ R>¡. MENCA 
’e¡g lp¡e R>¡. Ap’u rd’¡““u hpsphfZdp„ lpS>fu s¡ N°l ‘f Üpfp d„Nm“p D‘gp„ hpsphfZdp„ fl¡g L$Zp¡“y„ Ap fus¡ 
kÆh k©rô$ lp¡hp“y„ kyQh¡ R>¡. Ap’u d„Nmep“dp„ Ap ‘©’L$LfZ L$fu“¡ s¡dp„ hMsp¡ hMs ‘X$sp saphs“u ÅZL$pfu 
D‘L$fZ“u ANÐesp OZu h^u Åe R>¡. s¡“u fQ“p A¡V$gu d¡mhhpdp„ Aphi¡.
Å¡fv$pf R>¡ L¡$ hpsphfZdp„“p A¡L$ AbS> AÏdp„ A¡L$ AÏ 
du’¡““p¡ lp¡e sp¡ ‘Z s¡“u lpS>fu s¡ ‘pfMu iL¡$ R>¡. Ap dpV¡$ 

?
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(A“yk„^p“ ‘p“ “„.7 D‘f)



rhriô$ k„ep¡S>“p¡ R>¡. ¼hpL®$ L$Zp¡ õhs„Ó A[õsÐh ̂ fphsp„ 
d“psp„ “’u, s¡d“u hÃQ¡ âhs®sp Mpk âL$pf“p bm“¡ 
L$pfZ¡ s¡d“p L¡$V$pgL$ rhriô$ k„ep¡S>“p¡ S>¡ õhs„Ó A[õsÐh  
^fphu iL¡$ R>¡. s¡dp„ ‘Z âp¡V$p¡“ A“¡ ÞeyV²$p¡“ rkhpe“p 
AÞe k„ep¡S>“p¡ Aë‘Æhu R>¡. Þe|V²$p¡““p A[õsÐh dpV¡$ 

1. âpõsprhL$ : ‘Z Mpk k„ep¡N S>ê$fu R>¡. S>¡hp L¡$ “prcdp„ âp¡V$p¡“ kp’¡ 
2015“y„ hj® Ap„sffprô²$e rhop“ n¡Ó¡ "âL$pi“p hj®' k„b„^! dyL$s ÞeyV²$p¡“ õ’peu “’u. ÞeyV²$p¡““y„ õhs„Ó Æh“ 
(âL$pi hj® “l]) sfuL¡$ Op¡rjs ’ey„ R>¡. sp¡ Ap‘Z¡ “p¢^u AÞé k„ep¡S>“p¡“p âdpZdp„ v$uO® L$lu iL$pe s¡hy„ R>¡. A„sdp„ 
gBA¡ L¡$ Ap‘Z¡ k©rô$dp„ S>¡ "f„Nb¡f„Nu' OV$“pAp¡ sp¡ aL$s âp¡V$p¡“ S> L$hpL®$“„y v$uO®Æhu k„ep¡S>“ R>¡. L¡$V$gy„ 
A“ychuA¡ R>uA¡, s¡ dpV¡$ rhS>Qy„bL$ue sf„Np¡“p Öíe v$uO®Æhu s¡ ÅZhp Mpk âep¡Np¡ lp’ ^fpe R>¡. ‘f„sy s¡ 

32rhõspfdp„ DÐkrS>®s ’sp„ sf„Np¡“u sf„N g„bpB“y„ h¥rhÂe 10  hj® L$fsp„ sp¡ h^pfp¡ S>Zpe R>¡!
S> L$pfZc|s R>¡; A“¡ Ap h¥rhÂe, Sy>v$p„ Sy>v$p„ sÐhp¡“u Apd k©rô$dp„ kdN° Öìe“u fQ“p L$hpL®$“p k„ep¡S>“  
‘fdpÏ “prc“¡ afsu õ’peu L$npAp¡dp„ Bg¡L$V²$p¡““p Üpfp fQpsp„ b¡fuep¡“ (Baryons) A“¡ kp’¡-kp’¡ 
AphpNd““¡ L$pfZ¡ ’su DÐkS>®“-ip¡jZ“u âq¾$epAp¡“¡ âdpZdp„ Aë‘ v$m ^fphsp„ g¡àV$p¡“ (Leptons) sfuL¡$ 
L$pfZ¡ R>¡. Apd ‘fdpÏ-AÏAp¡“p DÅ®õsfp¡“p Ap¡mMpsp AÞe d|mc|s L$Zp¡ (Bg¡L$V²$p¡“ A“¡ ÞeyV²$p¡“) 
h¥rhÂe“¡ L$pfZ¡ S> Ap‘Zu "vy$r“ep' f„Nb¡f„Nu b“¡ R>¡ ! sp¡ Üpfp  ’e¡g S>Zpe R>¡. b°ûp„X$“u DÐ‘rÑ bpv$ gNcN 

-6b°ûp„X$dp„ Öìe“p Dv$ch“¡ ApNm ^‘phsp Ap g¡Mdp„ "sÐL$pg' L$lu iL$pe A¡hp kde¡ (10  k¡L$ÞX$dp„) S>epf¡ 
13Ap‘Z¡ cpf¡ sÐhp¡“p “prc“y„ kS>®“, dlprhõap¡V$ - Big s¡“y„ sp‘dp“ 10 $K S>¡hy„ A“¡ kf¡fpi EÅ® (Tera 

Bang bpv$ "L$epf¡' A“¡ "L¡$hu fus¡' ’ey„ s¡ kdÆiy„ A¡L$ 3
electron Volt (1 TeV=10  GeV)’u ‘Z h^y lsu Ðepf¡ 

¿epg fpMhp“p¡ L¡$, MNp¡m“u ‘qfcpjpdp„ lpBX²$p¡S>“, s¡“u Apqv$ EÅ® (Ylem)“„y Ap L$hpL®$ A“¡ g¡àV$p¡“dp„ 
X$eyV¡$fued A“¡ rlgued’u h^y ‘fdpÏ ¾$dp„L$ ^fphsp ‘qfhs®“ ’ey, s¡d d“pe R>¡. Aphu âQ„X$ EÅ® ‘f kÅ®su 
“prc, A¡ "cpf¡ sÐhp¡' sfuL¡$ Ap¡mMpe  R>¡. hmu, L$p¡B‘Z “prcL$ue k„Ops OV$“pAp¡“¡ kdS>hp dpV¡$ S> Large 
spfp“p b„^pfZdp„ s¡“u Metalicity A¡V$g¡ lpBX²$p¡S>“-

Hadron Collider S>¡hp âep¡Np¡ lp’ ^fpe R>¡. Apd Ap 
rlgued“p k„v$c®dp„ Ap sÐhp¡“y„ âdpZ. Apd Ap iåv$ âep¡Np¡ Üpfp ’su spfhZu b°ûp„X$“u DÐ‘rÑ kde¡ 
âep¡N Ap sÐhp¡“p kS>®““u âq¾$ep“p¡ k|QL$ R>¡; A“¡ kÅ®e¡g OV$“pAp¡ kdS>hp dpV¡$ ANÐe“u R>¡.
s¡d“p cp¥rsL$u-fpkperZL$ NyZ^dp®¡“p¡ “lu! b°ûp„X$“u aL$s Öìe S> -ârsÖìe “l] :
DÐ‘rÒp bpv$ Öìe-kS>®““u âq¾$ep“„y rhl„Nph gp¡L$“ L$fu Ap "kS>®“ âq¾$ep' kp’¡ A¡L$ NyY$ L$p¡eX$p¡ k„L$mpe¡g 
gBA¡. R>¡.-Apqv$ EÅ® (Ylem)“y„ S>epf¡ Öìe õhê$‘dp„ ê$‘p„sf 
Big Bang bpv Öìe kS>®““p¡ âpf„c : ’pe, Ðepf¡ Öìe A“¡ ârsÖìe (antimatter) b„“¡ 

b°ûp„X$“p Dv$ch bpv$ s¡“p rhõsfZ (Ap AL$kfMu dpÓpdp„ kÅ®hp Å¡BA¡; ‘f„sy k©rô$dp„ sp¡ 
rhõsfZ“p¡ A’® "AhL$pi'“y„ rhõsfZ ’pe, b°ûp„X$“y„ Ap‘Z¡ dpÓ Öìe S> âhs®sy„ Å¡BA¡ R>uA¡; ârsÖìe sp¡ 
AhL$pidp„ rhõsfZ “l]) kp’¡ s¡“u EÅ® O“sp rhriô$ k„Å¡Np¡dp„ S> kÅ®sy„ S>Zpe R>¡ A“¡ s¡ ‘Z 
energy densitydp„ OV$pX$p¡ ’sp„ sp‘dp“dp„ ‘Z OV$pX$p¡ Aë‘Æhu S> r“hX¡$ R>¡. L$p¡B‘Z Öìe L$Z, s¡“p 
’ep¡, A“¡ Big Bang“u OV$“p bpv$ ÓZ’u ‘p„Q rd“uV$ ârsÖìe“p  L$Z kp’¡ k„kN®dp„ Aphsp„ s¡d“p¡ rhge ’pe 
S>¡hp kdeNpmpdp„ S> s¡“p "âp’rdL$ “prc' (Primordial 2R>¡ A“¡ s¡ b„“¡“u Ly$g EÅ® (E=mc  A“ykpf) rhqL$fZ 
nuclei) kÅ®ep. Apdp„ dy¿eÐh¡ lpBX²$p¡S>“, rlgued s’p õhê$‘¡ ap¡V$p¡“dp„ a¡fhpB Åe R>¡. Nep A„L$dp„ Ap‘Z¡ 
Aë‘p„i¡ X$eyV¡$fp¡“ A“¡ gu’ued“u “prc“p¡ kdph¡i ’sp¡ b°ûp„X$“u A¡L$ AÞe rhriô$sp“p¡ ‘Z D‰¡M L$ep£ lsp¡;  
lsp¡. ‘f„sy Ap “prcAp¡“p kS>®“ dpV¡$ ‘l¡gp sp¡ âp¡V$p¡“ b°ûp„X$“u Ly$g EÅ®“p¡ dpÓ AbS>dp„ cpN S>¡V$gp¡ S> 
A“¡ ÞeyV²$p¡“ S>ê$fu R>¡. âp¡V$p¡“ A“¡ ÞeyV²$p¡“ ‘Z d|mc|s rlõkp¡, b°ûp„X$dp„ M|Z¡ Mp„Qf¡ Öìe õhê$‘¡ âhs®sp¡ S>Zpe 
L$Zp¡ “’u. s¡ (Quark) L$hpL®$ âL$pf“p d|mcys L$Zp¡“p  R>¡. bpL$u“u kdN° EÅ® sp¡ ap¡V$p¡“ âL$pf¡ õhs„Ó ìep‘¡g R>¡. 
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b°ûp„X$dp„ Öìe“p¡ Dv¹$ch -
cpf¡ sÐhp¡“y„  kS>®“

...       âp¡. S>¡. A¡“. v$¡kpB
(r“h©Ñ rhop“u)



hj® : 14 km„N A„L$ : 56 11 rhop“hpZurhop“hpZu Ap¡¼V$p¡bf-qX$k¡çbf 2015 A„L$-4

Ap b„“¡ rhriô$spAp¡, A¡L$ sp¡ ârsÖìe“p¡ Acph  hÃQ¡“p¡ k„b„^ kdÆ gBA¡. Boltzmann“p kduL$fZ, 
A“¡¡ buSy>„ rhqL$fZ EÅ®“p âdpZdp„ ‘v$p’® EÅ®“u E=kT A“ykpf kf¡fpi k„Ops EÅ® sp‘dp“ kp’¡ ku^p¡ 
"“NÎesp', A¡L$d¡L$ kp’¡ k„L$mpe¡g R>¡. hpõshdp„ dym k„b„^ ^fph¡ R>¡; Apd bp¡ëV$Td¡“ AQmp„L$ k“p d|ëe 

-23 10âñ sp¡ A¡ L$l¡hpe L¡$ b°ûp„X$“u kdN° EÅ® dpÓ 1.38x10  Joule/Kelvin ‘f’u spfhu iL$pe L¡$ 10 K 
rhqL$fZp¡ õhê$‘¡ S> ip L$pfZ¡ “’u ? kfMp âdpZdp„ sp‘dp“¡ kf¡fpi k„Ops EÅ® A¡L$ meV S>¡V$gu lp¡e. lh¡ "m" 

2kÅ®e¡g Öìe A“¡ ârsÖìe sp¡ k„‘|Z®‘Z¡ A¡L$d¡L$ kp’¡ v$m ^fphsp ÖìeL$Z“u EÅ® kduL$fZ E=mc  A“ykpf 
rhge ‘pdu“¡ rhqL$fZp¡dp„ a¡fhpB Nep lp¡hp Å¡BA¡. lp¡e R>¡. s¡’u n¡Ódp„ âhs®ssp sp‘dp“ A“ykpf“u EÅ® 
(Why there is something, rather than nothing S>ep„ ky^u L$p¡B ÖìeL$Z“u EÅ® L$fsp„ h^y lp¡e, Ðep„ ky^u s¡ 
?! asked 17th century German Mathematicin- L$Z“y„ kss rhqL$fZ õhê$‘dp„ ‘fuhs®“ ’sy„ fl¡. ‘f„sy 
Philosopher, Leibniz) 

n¡Ó“u DÅ® s¡“p L$fsp„ Ap¡R>u ’pe Ðepf¡ s¡ ÖìeL$Z n¡Ó’u b°ûp„X$dp„ Aphp Aë‘ âdpZdp„ ‘Z Öìe“p 
AgN ‘X$u Åe. Ap OV$“p“¡ L$Z cp¥rsL$ ip”dp„ A[õsÐh ‘pR>m “prcL$ue ne OV$“pdp„ âhs®sp¡ A¡L$ 
"Freezing in" L$l¡hpe R>¡.rhriô$ âL$pf“p¡ k„rdrsc„N, (breaking of 

L$hpL®$ L$Zp¡ hÃQ¡ A¡L$ rhriô$ âL$pf“y„ bm âhs£ R>¡, S>¡  Symmetry) S>hpbv$pf d“pe R>¡, S>¡ D‰¡M Ap‘Z¡ 
L$pfZ¡ s¡d“y„ AgN L$Z sfuL¡$ A[õsÐh iL$e d“psy “’u. s¡ Nep A„L$dp„ L$ep£ lsp¡. A¡L$ “p¢^ g¡hp“u L¡$ S>¡ âL$pf“u 

16l„d¡ip b„^“dp„ S> lp¡e; ‘f„sy 10 K L¡$ S>¡hp KQp sp‘dp“¡ ne“¡ OV$“pAp¡dp„ CP Conservation Principle“p¡ 
s¡d“p kS>®“ kde¡ Ap L$Zp¡ s¡d“u hÃQ¡ âhs®ssp bm“p  c„N ’pe R>¡  sd¡ p „ Quark-AntiQuark“u k¿„ ep ‘Z 
"L$pfL$' bp¡Tp¡“, S>¡ gluon L$l¡hpe R>¡ s¡d“u kp’¡ S>mhpsu “’u, s’¡ u Baryon number Conservation 
Quargluon plasma õhê$‘¡ âhs®sp lp¡e; S>epf¡ sp‘dp“ Principle“p¡ ‘Z c„N ’pe. Ap sL®$“ Ap^pf¡ âp¡V$p¡““p 

1310 K$ S>¡hy “uQy„ Åe Ðepf¡ S> s¡ s¡d“p k„ep¡S>“p¡ fQ¡. Ap iL$e  ne“¡  ÅZhp dpV¡$“p âep¡Np¡ lp’ ̂ fpB füp R>¡. 
k„ep¡S>“p¡dp„ AÐe„s õ’peu, s¡ âp¡V$p¡“; Ðepfbpv$ lh¡ ÞeyV²$p¡“,  Apdp„“p kp¥’u k„h¡v$“iug âep¡N Å‘p““p 
Ap D‘fp„s AÞe k„ep¡S>“p¡ OZp Aõ’peu R>¡ A“¡ L$ep„sp¡ Kamiakonda Mps¡“p¡ R>¡. s¡dp„ S>Zpey„ R>¡ L¡$ Å¡ 

34 L$Zp¡ hÃQ¡“u âbm k„Ops OV$“pAp¡ v$fçep“ ep sp¡ b°ûp„X$ âp¡V$p¡““p¡ ne ’sp¡ lp¡e sp¡ s¡“y„ A^®Æh“ 10  hj® L¡$ 
qL$fZp¡dp„ S> ÅZhp dm¡ R>¡. s¡d“u rhNsdp„ Ap‘Z¡ “lu„ s¡’u ‘Z gp„bu Ahr^“y„ lp¡B iL¡$? c|sL$pmdp„ cpfsdp„ 
DsfuA¡.TIFR Üpfp ‘Z Ap âL$pf“p¡ âep¡N L$p¡gf“u kp¡“p“u 

L$hpL®$ k„ep¡S>“p¡ Üpfp S>¡ L$Zp¡ fQpe, s¡ b¡fuep¡“ MpZdp„ L$fpep¡ lsp¡.
(Baryons) L$l¡hpe R>¡. b¡fuep¡“ Apd  sp¡ õhs„Ó A[õsh Apqv$ sÐhp¡“y„ kS>®“ :
^fphu iL¡$ R>¡, ‘f„sy s¡d“„y dpÓ A¡L$ S> k„ep¡S>“, âp¡V$p¡“ dlp rhõap¡V ‘R>u ÓZ’u ‘p„Q rdr“V$ S>¡hp kdedp„ 
(UUd) õ’peu R>¡, AÞe buSy>„ k„ep¡S>“ (UUd) s¡ ÞeyV²$p¡“ S>¡ S> b°ûp„X$dp„ Apqv$ “prc (Primordial Nuclei)  
dymcys fus¡ sp¡ Aõ’peu R>¡. ‘f„sy âdpZdp„ gp„bp Apeyóe kÅ®ep„ S>¡dp„ âdyM lpBX²$p¡S>“ A“¡ rlgued S> lsp„, 
kp’¡! “prc“u A„v$f âp¡V$p¡“ kp’¡ Ap„sfq¾$ep Üpfp s¡“y„ AÞe sÐhp¡-X$eyV¡$fued s’p rg’ued“„y âdpZ sp¡ 
A[õsÐh S>mhpB fl¡ R>¡. L$hpL®$“p AÞé k„ep¡S>“p¡ sp¡ OZp AÐe„s Aë‘ lsy. ip L$pfZ¡ dpÓ Ap b¡ sÐhp¡“u S> 
Aõ’peu R>¡, A“¡ s¡d“y„ kS>®“ sp¡ L$Z âh¡NL$p¡ (Particle s¡d“p H:He=1:0.23 S>¡hp âdpZdp„ kÅep®? Ap 
acceleratiors) Üpfp kÅ®sp âbm k„Opsp¡ v$fçep“ S> ’pe âdpZ b°ûp„X$“p kS>®“ ‘R>u gNcN sÐL$pg A¡hp 
R>¡. b¡fuep¡“ ep“¡ L¡$ (ÞeyV²$p¡“ A“¡ âp¡V$p¡“), b°ûp„X$“u DÐ‘rÑ  kde¡ ’e¡g L$hpL®$ âL$pf“p L$Zp¡“p kS>®“ kp’¡ 

13bpv$ s¡dp„ âhs®su EÅ® O“sp GeV S>¡hu (T 10  K) lsu, k„L$mpe¡g R>¡. Ap L$Zp¡ dlprhõaV$ OV$“p ‘R>u gNcN 
Ðepf¡ kÅ®ep, ‘f„sy s¡hp sp‘dp“¡ s¡d“p “prc õhê$‘¡ sÐL$pg L$lu iL$pe A¡hp kde¡, b°ûp„X$“y sp‘dp“

16 k„ep¡S>“p¡ iL$e “lp¡sp (rkhpe L¡$ aL$s lpBX²$p¡S>““y„ “prc !) 10 K S>¡hy âQ„X$ ls„y Ðepf¡ ’e¡g d“pe R>¡.
dlprhõap¡V$ bpv$ ÓZ’u ‘p„Q rdr“V S>¡hp kde¡, S>epf¡ Ap sb½¡$ Thermodynamic Equilibrium“u 
b°ûp„X$“u EÅ® O“sp GeV S>¡V$gu “uQu Aphu ‘qf[õ’rsdp„, âhs®sp sp‘dp“ A“¡ n¡Ó“p L$Zp¡ 
(rhõsfZ“¡ L$pfZ¡ b°ûp„X$“u DÅ® O“sp kss OV$su fl¡) (rhqL$fZ“p s¡dS> iL$e ‘v$p’®“p)“u k„Ops EÅ® 

?
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Ðepf¡ S> AÞe “prc“y„ kS>®“ iL$e bÞey„. Ap “prc s¡ L¡$ s¡d¡ Sy>’ õhê$‘¡ S>L$Xu  fpMhp dpV¡$ OZp dp¡V$p âdpZdp„ 
4 3  2 dy¿eÐh¡ He , A“¡ Aë‘ dpÓpdp„ kÅ®e¡g He , H A“¡ s¡“¡ afsy„ L$p¡B âL$pf“y„ AÖíe Öìe  âkf¡g lp¡hy„ Å¡BA¡, 2 2

7.Li  kp¥ â’d sp¡ ÞeyV²$p¡“ A“¡ âp¡V$p¡““p k„ep¡S>“’u S>¡“p Nyê$ÐhpL$j®Z“¡  L$pfZ¡ s¡ Sy>’dp„ spfprhðp¡ S>L$X$pB fl¡ 3

X$eyV¡$fp¡“ kÅ®e, S>¡ Ðepfbpv$ A¡L$ ÞeyV²$p¡“ A“¡ âp¡V$p¡“  R>¡, A“¡ spfpAp¡ s¡d“p spfp rhðp¡“p  L¡$ÞÖ L$fsp  TX$‘u 
kp’¡ k„ep¡Æs  ’B“¡ AÐe„s [õ’f A¡hy„ rlguedy„ “prc Nrs ^fph¡ R>¡. Ap âL$pf“p Öìe“u L$ë‘“p sÐL$pgu“ 

2 4kS>£, Apd dlv$A„i¡ H H  dp„ a¡fhpB Åe, ‘f„sy MNp¡m rhop“uAp¡“u kdS>Z blpf lp¡hp’u Ap “p¢^‘pÓ 1 e

Aë‘dpÓpdp„ X$éyV¡$ued A“¡ s¡“p Üpfp rlgued“p kS>®“ Ahgp¡L$“p¡ gNcN 40 hj® S>¡V$gp gp„bp kde dpV¡$ 
3 v$fçep“ kÅ®e¡g He ‘Z i¡j fl¡. dy¿e âñ A¡ fl¡ R>¡ L¡$, AhNZpep! ‘f„sy 1970 bpv$ g¡hpe¡g A“¡L$ 

Ap v$fçep“ L¡$V$gpL$ âdpZdp„ lpBX²$p¡S>“ rlgueddp„ Ahgp¡L$“p¡A¡ Ap âL$pf“p ‘v$p’®“p A[õsÐh“¡  A“ydp¡v$“ 
a¡fhpep¡ ? A“¡ Ap âdpZ L¡$hu fus¡  Dv$cìey„ ? MNp¡mue Apàey„. lh¡ sp¡ A¡d S>Zpe R>¡  L¡$ Å¡ Ap âL$pf“p ‘v$p’®“p 
Ahgp¡L$“p¡ Üpfp Ap âdpZ H:He=1:0:23S>Zpe R>¡. L$Zp¡ Üpfp "Nyê$ÐhpL$j®Z“p L|$‘' kÅ®ep “p lp¡s, sp¡ 
cp¥rsL$ rhop““u k¥Â^p„rsL$ NZsfu A“ykpf Ap Apqv$ lpBX²$p¡S>“ - rlgued hpey“p hpv$mp¡ spfpAp¡ ê$‘¡ k„NW$us   
He“y„ âdpZ sp¡ S> iL$e b“¡ R>¡, Å¡ lpBX²$p¡S>““p ’B iL$ep S> “p lp¡s! Ap âL$pf“p ‘v$p’®“p L$Zp¡ s¡d“p¡ 
rlgueddp„ ê$‘p„sf kde¡  b°ûp„X$dp„ b¡fuep¡“ A“¡ ap¡V$p¡““y Nyê$ÐhpL$j®Z“p¡ âcph ^fph¡ R>¡, ‘f„sy ‘fõ‘f, s¡dS> 

X9âdpZ 1:10  lp¡e. Apd X Boson A“¡ s¡“p ârsL$Z  AÞé L$Zp¡ (Baryons A“¡ Leptons S>¡hp) AÐe„s 
9

Boson ne Üpfp, k„rdrs c„N“¡ L$pfZ S>¡ 10 dp A¡L$ S>¡hu r“b®m k„kN® L$f¡ R>¡; s¡’u s¡d“¡ kpd|rlL$ “pd "Weakly 

k„¿epdp„ h^y âdpZdp„ L$hpL®$ i¡j füp s¡“¡ L$pfZ¡ Interacting Massive Particles A’p®s¹ "WIMPS" 
lpBX²$p¡S>“ - rlgued hÃQ¡ DL$s âdpZ kÅ®ey„ li¡. A‘pey„ R>¡- s¡“y„ õhê$‘ lÆ flõede R>¡.

A„s¡ Ap‘Z¡ S>¡ A“ychuA¡ R>uA¡ A¡ âL$pf“y„ b°ûp„X$ 2. k|ÿdsf„Np¡“u ‘pð®c|“u DÐ‘rÑ A“¡ s¡“u 
kÅ®ey! Å¡ DL$s âdpZdp„ “p¢^‘pÓ a¡fapf lp¡s sp¡ DÐL$p„rs
kÅ®e¡g b°ûp„X$ L¡$hp âL$pf“y„ lp¡s s¡ rhje L$ë‘“p“p¡ sp¡ Big Bangdp„ DÐkrS>®s ’e¡g EÅ®“¡ L$pfZ¡ 
“l], ‘f„sy cp¥rsL$ip”“u k¥Â^p„rsL$ spfhZu“p¡ L$lu rhqL$fZp¡ A“¡ s¡dp„ gNcN sÐL$pg L$lu iL$pe A¡d 
iL$pe! Nep A„L$“p g¡Mdp„ v$ip®ìey„ lsy s¡d rlgued’u ‘v$p’®“y„ kS>®“ sp¡ ’ey„,  ‘f„sy Ap fus¡ kÅ®e¡g lpBX²$p¡S>“ 
ApNm“p sÐhp¡“p kS>®“ dpV¡$ sp¡ â’d, lpBX²$p¡S>“- A“¡ rlgued“p “prc, dyL$s fus¡ rhQfsp Bg¡L$V²$p¡“ kp’¡  
rlgued“p b“¡gp âp’rdL$ spfpAp¡, Population III k„ep¡Æs ’B iL$sp “lp¡sp„ L$pfZ L¡$ b°ûp„X$“y„ sp‘dp“ 
stars“y„ kS>®“ S>ê$fu lsy„, A“¡ Hubble Ultra Deep OÏ„ EQy„ lsy„. Ap k„ep¡S>“ Ðepf¡ S> iL$e bÞey„, S>epf¡ Ap 

0Field Ahgp¡L$“p¡ v$ip®h¡ R>¡ L¡$ Ap OV$“p b°ûp„X$“u DÐ‘rÑ sp‘d“, kS>®““p ÓZ gpM S>¡V$gp hj® bpv$ 3000 K S>¡hy„ 
bpv$ Apif¡ AbS> S>¡hp hj® ‘R>u OV$u gpN¡ R>¡. ‘f„sy kS>®“ “uQy„ Apìey„ . dyL$s fus¡ rhQfsp Bg¡L$V²$p¡“, “prc kp’¡ 
bpv$ b°ûp„X$dp„ âkf¡g lpBX²$p¡S>“ rlgued“p hpey“y spfp k„ep¡Æs ’sp„, s¡d“p Üpfp rhqL$fZp¡“p ap¡V$p¡““y„ ’sy„ 
õhê$‘¡ k„NW$“ L¡$hu fus¡ ’ey„? kÅ®e¡g Öìe âdpZ A¡V$gy„ âbm qhM¡fZ OZ„y OV$u Ney„ A“¡ b°ûp„X$ rhqL$fZp¡ dpV¡$ 

"‘pfv$i}' bÞey„! Ap OV$“p“¡ "Recombination era" “lp¡sy„ L¡$ S>¡’u Ap hpeyhpv$mp¡dp„ âhs®su "O“sp“u 
L$l¡hpe R>¡. (Å¡ L¡$ hpõshdp„ sp¡ A¡“¡ Combination era Ar“erdssp' (density fluctuations)  Nêy $ÐhpL$jZ® “p 
L$l¡hp¡ Å¡BA¡ L$pfZ¡ L¡$ Ap ‘l¡gp sp¡ Bg¡L$V²$p¡“ dyL$s S> lsp„ âcph “uQ¡ k„NqW$s ’B iL¡$.
!) b°ûp„X$ ‘pfv$i} bÞep bpv s¡dp„ "‘v$p’®'A“¡ "AÖíe Öìe' Dark Matter ip¡^
"rhqL$fZp¡'“u DÐ¾$p„rs A¡L$d¡L$’u õhs„Ó fus¡ ’B flu R>¡; s¡ 1937dp„ b¡, rhõdeL$pfL$ Ahgp¡L$“p¡ “p¢^ep.  
kde¡ sp‘dp“ 3000K S>¡hy„ g¡sp (ionization b¡bL$p¡L$ “pd“p MNp¡m rhop“uA¡ kr‘®g spfp rhðp¡dp„,  
temperature for hydrogen) rhqL$fZp¡“u DÅ®“y„ sf„N spfp rhð“p L¡$ÞÖ afsp spfpAp¡“u Nrs“¡ Ap^pf¡ spfìey„ L¡$  
gb„ pBdp „  rhsfZ 3000K ‘f“p Black Body Spectrum“ ¡Ap spfp rhðp¡“p Öíe rhõspf“u blpf ‘Z L$p¡B âL$pf“„y 
A“yê$‘ lp¡hy„ Å¡BA¡. Ðepfbpv$ b°ûp„X$“p kss 

AÖíe Öìe OZp dp¡V$p âdpZdp„ âkf¡g lp¡hy„ Å¡BA¡. spfp 
rhõsfZ“¡ L$pfZ¡ Ap Black Body Radiation“p  

rhðp¡“p Sy>’dp„ spfp rhðp¡“u TX$‘ A¡V$gu b^u S>Zpe R>¡ 
Spectrum“y„ õhê$‘ lpg“¡ sbL$L¡$ 2.7K sp‘dp““¡ 
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A“yê$‘ S>Zpe R>¡. A’p®s Ap Spectrumdp„ dlÑd DÅ® Well)dp„ Ap‘Ï ‘qfrQs Öìe A¡L$rÓs ’sp„ s¡d“y„ spfpAp¡ 
O“sp rdrgduV$f sf„N g„bpB“p rhõspfdp„ R>¡. (Ap sbL$L¡$ A“¡ spfp kd|lp¡ ê$‘¡ k„NW$“  ’B iL$ey„  s¡d d“pe R>¡. Ap 
A¡L$ õ‘rô$L$fZ S>ê$fu R>¡. b°ûp„X$“p rhõsfZ kp’¡ kdN° âp’rdL$ spfpAp¡, b°ûp„X$ Big Bang bpv$ L$fp¡X$p¡’u dp„X$u“¡ 
AhL$pi ‘Z rhõsf¡ R>¡. Apd, L$p¡B k‘pV$u ‘f“y„ A„L“ AbS> hj® S>¡hp Npm¡ kÅ®ep„, s¡hp k„L¡$sp¡ Hubble 

k‘pV$u“¡ M¢Qu“¡ rhõspfuA¡ sp¡ s¡ rhõs©s ’pe, s¡S> fus¡ Telecope Üpfp dm¡ R>¡.
hZ®‘V$“u sf„N g„bpB“p¡ rhõspf ’pe R>¡! AÞe fus¡ spfp“u "‘¡Y$uAp¡' A“¡ spfp rhðp¡“y„ fpkperZL$  
Å¡sp„, Ap“¡ b°ûp„X$“y„ sp‘dp“ OV$sp Black Body kd©[Â^L$fZ (Stellar Populations and chemical 

Spectrumdp„ Wien's Law dyS>b ’sp„ a¡fapf sfuL¡$ gB Enrichment of Galaxies) 
Ap fus¡ kÅ®e¡g, â’d "‘¡Y$u'“p spfpAp¡ lh¡ III spfpAp¡ iL$pe ! b„“¡ A¡L$d¡L$ kp’¡ k„L$mpe¡g R>¡.) ANÐe“u hps 
sfuL¡$ Ap¡mMphpe R>¡. (Å¡ L¡$ Ap âL$pf“p¡ A¡L¡$ spfp¡ lh¡ sp¡ A¡ R>¡ L¡$, s¡ kde“p b°ûp„X$“y„ õhê$‘ lpg“p sb½¡$ 
leps sp¡ “p lp¡e!) L¡$V$gpL$ cp¥rsL$u L$pfZp¡kf Ap âp’rdL$ "Microwave Background" Üpfp S>mhpB füy„ R>¡. 
spfpAp¡ AÐe„s v$mv$pf d“pe R>¡. h^y„ v$mv$pf spfpdp„ Öìe S>epf¡ ‘v$p’® (lpBX²$p¡S>“-rlgued“p hpeyhpv$mp¡) A“¡ 
h^pf¡ sp¡ lp¡e ‘f„sy s¡ ‘p¡sp“y„ “prcL$ue H^Z AÐe„s rhqL$fZp¡ A¡L$d¡L$ kp’¡ k„L$mpe¡g lsp Ðepf¡ Ap hpey 
TX$‘’u hp‘f¡ R>¡, A“¡ s¡“y„ Apeyóe OÏ„ Vy„$Ly$ r“hX¡$ R>¡. hpv$mp¡“p AhL$pidp„ rhsfZ“u S>¡ Aë‘dpÓpdp„ 
Apd, kye® L$fsp kp¡ NZp¡ v$mv$pf  spfp¡ aL$s ’p¡X$p gpM hj® Ar“erdssp (anisotrophy) A[õsÐhdp„ lsu s¡ S> 
S>¡hy„ S> Apeyóe ̂ fph¡, A“¡ s¡“„y Apeyóe  OÏ„ Vy„$Ly$ r“hX¡$ R>¡. Ar“erdsspAp¡ k|ÿdsf„Np¡dp„ ‘Z lsu. ‘f„sy 
Apd, k|e® L$fsp„  kp¡ NZp¡ v$mv$pf spfp¡ aL$s ’p¡X$p gpM hj® Recombination era bpv$ k|ÿdsf„Np¡ A“¡ ‘v$p’®, 
S>¡hy„ S> Apeyóe ^fph¡, A“¡ s¡ âQ„X$ ky‘f“p¡hp âL$pf“p A¡L$d¡L$’u õhs„Ó ’B S>sp„, Ap "Ar“erdsspAp¡' 
rhõap¡V$dp„ ‘qfZd¡. Aphp spfp“p “prcdp„ kÅ®e¡g rhrh^ k|ÿdsf„Np¡“p rhqL$fZp¡dp„ S>mhpB flu R>¡, S>epf¡ ‘v$p’®“p 
“prcL$ue k„ge“p¡“¡ L$pfZ¡ S>¡ cpf¡ sÐhp¡ kÅ®ep lp¡e, s¡ rhsfZdp„ sp¡ OZp a¡fapfp¡ ’B Q|L$ep R>¡. Ap S> L$pfZ¡ 
rhõap¡V$“¡ L$pfZ¡ Ap„sfspfL$ue n¡Ódp„ âkf¡ A“¡ n¡Ódp„ Cosmologists s¡d“y„ kdN° Âep“ Ap k|ÿdsf„Np¡“u 
âh®ssp âp’rdL$ lpBX²$p¡S>“ rlgued kp’¡ s¡“y„ rdîZ ‘pð®c|dp„ S>¡ AÐe„s Aë‘ âdpZ“u Ar“erdsspAp¡ 
’pe. Apd Ap hpeydp„’u S>¡ spfpAp¡ kÅ®e s¡ hÑpAp¡R>p (Anistrophy S>Zpe R>¡. s¡“p Aæepk ‘f L¡$[ÞÖs L$fu 
âdpZdp„ lh¡ cpf¡ sÐhp¡ ^fphsp lp¡e. Ap fus¡, füp„ R>¡. Ap âL$pf“p¡ kp¥’u k„h¡v$“iug Aæepk 
Ap„sfspfpL$ue n¡Ódp„ âkf¡g "âp’rdL$ sÐhp¡' lpBX²$p¡B“ Wilkinson Microwave anisotrophy probe Üpfp 
A“¡ rlgueddp„ ¾$di: cpf¡ sÐhp¡ Dd¡fpsp„ Åe. Ap ’ep¡. s¡dp„ S>Zpey„ R>¡ L¡$ lpg“p sb½¡$ b°ûp„X$dp„ âhs®sp 
âq¾$ep“¡ "spfp rhðp¡“y„ fpkperZL$ kd©[Â^L$fZ' L$l¡hpe 2.725K sp‘dp““¡ A“yê$‘ hZ®‘V$dp„, Sy>v$u Sy>v$u 
R>¡.qv$ipAp¡dp„ Å¡sp 0.001K S>¡hu Ar“erdsspAp¡ âhs®su 
3. spfp“p Nc®dp„ cpf¡ sÐhp¡ kS>®su “prcL$ue S>Zpe R>¡, S>¡ b°ûp„X$“u Jdf S>epf¡ aL$s 3.8 gpM hj® 

S>¡V$gu lsu (Recombination era) Ðepf¡ hpeyhpv$mp¡“p âq¾$epAp¡ :
rhsfZdp„ fl¡g Ar“erdsspAp¡“u k|QL$ R>¡ ! ‘f„sy Ap Triple a Process Üpfp rlgued“y„ L$pb®“dp„ 
âpf„rcL$ kS>®“ v$fçep“ Aë‘dpÓpdp„ kÅ®e¡g O“sp“u k„ep¡S>“ iL$e ’ep bpv$. A¡L$ h^y rlgued kp’¡ k„ep¡S>“ 
Ar“erdsspAp¡(desity fluctuations)“¡ L$pfZ¡ hpey“p Üpfp L$pb®“dp„’u Ap¡L$kuS>“ “prc“y„ ‘Z kS>®“ ’pe R>¡. 
‘p¡sp“p Nyê$ÐhpL$j®Z Üpfp spfpAp¡ õhê$‘¡ k„NW$us ’hp“y„ A“¡ Ap fus¡ ¾$di: spfp“p L¡$ÞÖdp„ A¡L$ L$pb®“-
iL$e “’u S>Zpsy„, s¡ dpV¡ L$p¡B AÞe ‘qfbm cpN cS>hsy„ Ap¡L$kuS>““p¡ Nc® kÅ®e R>¡. Ap“p’u h^y ‘fdpÏcpf 
lp¡h„y Å¡BA¡, Ap ‘qfbm, s¡ Ap‘Z¡ ANpD S>¡“u hps L$fu, ^fphsp sÐhp¡“p “prcL$ue k„ge“ Üpfp kS>®“ dpV¡$, 
s¡"AÖíe Öìe' ep“¡ L¡$ Dark Matter. Ap‘Zp ‘qfrQs spfp“p L¡$ÞÖ rhõspfdp„ sp‘dp“ f0 L$fp¡X$ L¡$[ëh“’u ‘Z 

h^y S>ê$fu R>¡. Aphy sp‘dp“ sp¡, Å¡ spfp“y„ v$m k|e® L$fsp Öìe (Baryonic Matter) L$fsp„ ‘Z kps’u ApW$ NZp 
“p¢^‘pÓ âdpZdp„ h^pf¡ lp¡e, sp¡ iL$e b“¡ R>¡. Ap âdpZdp„ b°ûp„X$dp„ Aph¡g Ap "Aops' Öìe  (S>¡ iL$es: 
kudp’u Ap¡Ry>„ v$m ^fphsp spfpAp¡“p Nc® rhõspfdp„ Weakly interacting Massive particles, Vy„$L$dp„ 
L$pb®“-Ap¡L$kuS>“ kÅ®ep bpv$ Ap sÐhp¡ kS>®su k„ge“ WIMPS âL$pf“y„ lp¡B iL¡$- lÆ âpep¡rNL$ fus¡ ip¡^pey„ 
âq¾$ep Nc® afsp hgepL$pf rhõspfdp„ âkf¡ R>¡. Ap sb½¡$ “’u) Üpfp kÅ®e¡g Nyê$ÐhpL$j®Z“p "L|$‘' (Potential 



spfp“p õhê$‘dp„ b¡ dlÐh“p a¡fapf ’pe R>¡ : A¡L$ sp¡ A¡L$¡ s¡ âq¾$epAp¡dp„ DÅ®“y„ ip¡jZ ’pe R>¡. Ap sb½¡$ Nc® 
"rhfpV$ fpnku õhê$‘' (Asymptotic Giant Branch rhõspf“y„ sp‘dp“ AbÅ¡ qX$N°u S>¡hy„ lp¡e A¡V$g¡ s¡ 
Star) ^pfZ L$f¡ R>¡. A“¡ buSy>„ A¡L¡$ s¡ Aõ’peu b“sp„ rhõspfdp„ AÐe„s EÅ®hp“ Npdp qL$fZp¡ âhs®sp lp¡e, 
Ap„v$p¡rgs b“¡ R>¡. ¾$di: Ap Ap„v$p¡g“p âbm b“sp„, A“¡ Ap Npdp qL$fZp¡“p âcph “uQ¡ gp¡M„X$“p “prc“y„ 
spfp“p bpü AphfZp¡ AhL$pidp„ a„Np¡mpsp Åe R>¡, kp’¡ rhM„X$“ iê$ ’B Åe R>¡, rhM„X$““¡ L$pfZ¡ EÅ®“y„ ip¡jZ 
kp’¡ spfp“p Ap„sqfL$ rhõspfdp„ kÅ®e¡g sÐhp¡ ‘Z ’sp Nc® rhõspf“„y v$bpZ A¡L$v$d OV$hp dp„X¡$ R>¡. A“¡ 
Ap„sfspfpL$ue AhL$pidp„ âkf¡ R>¡. Ap sÐhp¡dp„ dy¿eÐh¡ ‘fuZpd¡ Nc® rhõspf afsp spfp“p AphfZp¡ L¡$ÞÖ sfa 
sp¡ L$pb®“-Ap¡L$kuS>“ S> lp¡e, ‘f„sy kp’¡ kp’¡ Nc®dp„ âQ„X$ Nrs’u Okhp dp„X$¡ R>¡. S>hpmpdyMu rhõap¡V$dp„ S>¡d 
Qpgsu AÞe “prcL$ue  âq¾$epAp¡ Üpfp (Ap¡R>p âdpZdp„) gphp fk DÐkS>®“ ’sp v$bpZ OV$sp A„s¡ MpX$p¡ kÅ®e s¡ 
AÞe sÐhp¡, s¡d“p kdõ’pr“L$p¡ klus kÅ®sp„ fl¡ R>¡. Ap fus¡, ‘f„sy AL$ë‘“ue âdpZdp„ h^y âbm, Nc®dp„ fl¡g 
âq¾$epAp¡dp„ A¡L$ ANÐe“u âq¾$epdp„ “prc, ÞeyV²$p¡““y„ gp¡M„X$“p “prc Ap sb½¡$ A„v$f Oksp ‘v$p’®“p v$bpZ 
ip¡jZ L$fu“¡ A¡L$ h^y ‘fdpÏ cpf ^fphsp¡ kdõ’pr“L$ l¡W$m ÞeyV²$p¡“ spfpdp a¡fhpB Åe R>¡ A“¡ Ap Ahfp¡^“¡ 
kS>£ R>¡. A“¡ Ap fus¡ kÅ®sp kdõ’pr“L$p¡“y„ “prc S>epf¡ L$pfZ¡ A„v$f sfa Oksp blpf“p rhõspf“p AphfZp¡ 
h^y ‘X$sp ÞeyV²$p¡“ ̂ fphsy ’pe Ðepf¡ -Decay Üpfp D‘gp âÐepOps ‘pdu“¡ (rebound) k¡L„$X¡$$ 20,000 L$udu S>¡hu 
‘fdpÏ„ ¾$dpL$“y„ sÐh kS>£ R>¡. Ap fus¡ kÅ®sp sÐhp¡, Nrs’u AhL$pidp„ a„Np¡mpe R>¡. Ap ’B Supernova 
S-process elements L$l¡hpe R>¡. Ap‘Zp ‘qfrQs cpf¡ âL$pf-f“u OV$“p.
sÐhp¡dp„ L$pb®“ A“¡ Ap¡L$kuS>“ bpv$ “pBV²$p¡S>““y„ õ’p“ gp¡M„X$“p “prc“p, lgL$p “prcdp„ rhM„X$ v$fçep“ S>¡ 
Aph¡, ‘f„sy Ap“p kS>®“ A„N¡ ApNm D‘f hps L$fuiy„. dp¡V$u dpÓpdp„ ÞeyV²$p¡“ Ry>V$p ‘X¡$ R>¡, s¡“¡ L$pfZ¡ ky‘f“p¡hp 
L$pb®“ A“¡ Ap¡L$kuS>““y„ kS>®“ rlgued“p “prc ( rhõap¡V$ v$fçep“ blpf a„Np¡mpsp AphfZp¡dp„ ÞeyÞV²$p¡““y 
particle) k„ge“ Üpfp ’ey, A“¡ Å¡ Nc® rhõspfdp„ A¡L$ Op¡X$p‘yf kÅ®e R>¡. A“¡ Ap ÞeyV²$p¡““p âbm âhpl“u 
‘ep®á sp‘dp“ A“¡ v$bpZ kÅ®e sp¡ Ap âL$pf¡ sÐhp¡“y„ Akf “uQ¡ gp¡M„X$’u h^y ‘fdpÏcpf ^fphsp sÐhp¡ 
kS>®“ ApNm h^u iL¡$. Ap fus¡ kÅ®sp sÐhp¡ a process Ðhfus ÞeyV²$p¡“ ip¡jZ âq¾$ep (rapid neutron capture)   
elements L$l¡hpe R>¡. A“¡ gp¡M„X$ Fe“p “prc’u Ap¡R>p Üpfp Vy„$L$ kdedp„ kÅ®B iL¡$ R>¡. Apd Ap r-process  
‘fdpÏ cpf ^fphsp sÐhp¡“u kS>®““u  âdyM âq¾$ep R>¡. sfuL¡$ Ap¡mMpsu “prcL$ue âq¾$ep Üpfp KQp ‘fdpÏcpf 
õhpcphuL$ R>¡ L¡$ Ap fus¡ kÅ®sp sÐhp¡ “uep¡“, kp¡X$ued, ^fphsp sÐhp¡ eyf¡“ued, ’p¡fued S>¡hp f¡X$uAp¡A¡L$V$uh 
d¡Á“¡iued, L¡$ëkued A“¡ A„s¡ kuguL$p¡““y„ âdpZ cpf¡ NyZ^d} sÐhp¡ klus dlv$A„i¡ kÅ®e¡g d“pe R>¡. 
sÐhp¡dp„ “p¢^‘pÓ lp¡e R>¡. Ap b^u âq¾$epAp¡ aL$s k|e®’u kp¥fhpv$mdp„’u 4.6 AbS> hj® ‘|h£ S>epf¡ kye® A“¡ 
“p¢^‘pÓ âdpZdp„ h^y v$m ^fphsp spfpAp¡dp„ S> kÅ®e. N°ldpmp“y„ kS>®“ ’B füy„ lsy s¡ kde¡ “ÆL$“p rhõspfdp„ 
‘f„sy k|e®’u 15-20 NÏ v$m ^fphsp spfpAp¡“p Nc® b“¡g Aphu L$p¡B OV$“p“¡ L$pfZ¡ kÅ®ee¡g D‘fp¡L$s 

28rhõspfdp„ si  kÅ®sp "‘pOX$u“p¡ hm' A„s¡ R>¡X¡$ Aph¡ R>¡ ! f¡X$uep¡NyZ^d® sÐhp¡, kp¥fhpv$m kp’¡ rdîus ’hp“¡ 14

L$pfZ¡, ‘©Õhu“p MX$L$p¡dp„ Ap sÐhp¡“y„ A[õsÐh S>Zpe R>¡, A„s¡ ky‘f“p¡hp
A“¡ A¡“¡ L$pfZ¡ S> lh¡ Ap‘Zp dpV¡$  Fission âq¾$ep  Üpfp AÐe„s v$mv$pf spfpAp¡“p Nc®dp„, A„s¡ b¡ kuguL$p¡“  

28 28 EÅ® DÐ‘pv$“ iL$e bÞey„ R>¡ (L$v$pQ Ap OV$“p“p ^L$L$p“¡ “prc“y„ r“L$g“p “prcdp„ k„ge“ ’pe R>¡. ( Si + Si   14 14

56 L$pfZ kp¥fhpv$m k„NW$““u  iê$Aps ‘Z ’B lp¡e !)Ni ) Ap âq¾$ep A¡hu TX$‘u b“¡ R>¡ L¡$ A¡L$ qv$hk S>¡hp Vy„$L$p 28

R>¡‰¡ AÐe„s Vy„$L$dp„ “pBV²$p¡S>““u hps L$fu gBA¡. Npmpdp„ Nc®dp„“p kpfp A¡hp âdpZdp„ r“L$g“y„ kS>®“  ’B 
Nitrogen A‘hpv$ê$‘ R>¡, A“¡ s¡ Æh““y AphíeL$ sÐh Åe R>¡. +activity ^fphsy„ Aõ’peu “prc R>¡. A“¡ s¡“y„  
‘Z R>¡. k|e®’u ’p¡X$p OZp âdpZdp„ h^y v$mv$pf spfpAp¡ dp„ 56

Ni  dp„ ê$‘p„sf ’pe R>¡. S>¡ ‘Z + activity ̂ fph¡ R>¡ A“¡ 26

lpBX²$p¡S>““y„ rlgueddp„ ê$‘p„sf C-N-O Cycle “pd¡ 56s¡“y ê$‘p„sf Fe dp„ ’pe R>¡. S>¡ õ’peu R>¡. Aphs® L$p¡ô$L$“p 26

Ap¡mMpsu Qq¾$e Üpfp ’pe R>¡. S>¡dp„ C,N A“¡ O Q¾$dp„ Ap rhõspfdp„ Aphsp b^p sÐh “prc dlÑd “prcL$ue 
b„r^s fl¡ R>¡ ‘f„sy ’p¡X$pOZp âdpZdp„ Ap Q¾$dp„ kÅ®sp¡ b„^“ DÅ® ^fph¡ R>¡. s¡d“y h^y cpf¡ “prcdp„ k„ge“ L¡$ 
“pBV²$p¡S>“ V$‘L$sp¡ fl¡, s¡ “pBV²$p¡S>““p¡ A¡L$ dy¿e ”p¡s ‘R>u Ap¡R>p ‘fdpÏcpf ^fphsp “prcdp„ rhM„X$“ b„“¡ 
d“pe R>¡.

?

?

?
?
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d„Nmep“ A“¡ Q„Öep“-1“u kamsp“u kp’¡ k„ip¡^“ k„õ’pAp¡, rhðrhÛpgep¡ s’p L¡$V$guL$ rhv$¡iu 
kp’¡ A„sfun, rhop“ A“¡ D‘N°l ân¡‘Z V¡$L$“p¡gp¡Æ k„ip¡^“ k„õ’pAp¡ ‘Z A¡õV²$p¡k¡V$ dui“ Üpfp âpá 
n¡Ó¡ isL$ gNpìep ‘R>u lh¡ cpfs A¡V$g¡ L¡$ Bkfp¡ r“funZp¡“p¡ Aæepk L$fhp klcpNu b“i¡.
(ISRO) lh¡ A„sqfn rhop“ n¡Ó¡ h^y Nl“ MNp¡rme A¡õV²$p¡k¡V$ dui““p L¡$V$gp„L$ dlÐh“p DØ¡íe (Objective)

(astrological) AÂee“ A“¡ s¡ rhj¡“p rhõs©s 
veyÁd spfL$ s„Óp¡ (Binary Star System)dp„ r“dp®Z 

k„ip¡^“p¡ L$fhp dpV¡$ A„sqfndp„ ‘p¡sp“u õ’peu h¡^ipmp 
’su DÃQ DÅ® âq¾$ep“¡ kdS>hy„, S>¡dp„ ÞeyV²$p¡“ spfL$ 

õ’p‘u v$u^u R>¡. s¡“y„ “pd R>¡.- A¡õV²$p¡k¡V$ dui“.
s„Óp¡ A“¡ åg¡L$ lp¡ëk“p¡ kdph¡i ’pe R>¡.

sp. 28 kàV¡$çbf-2015“p fp¡S> khpf¡ v$k 
vÞeVy $² p“¡  spfpAp“¡ p „ Qb„y qL$e nÓ¡ “ „y A“dy p“ (Estimation)  

hpN¡ cpfs¡ k„‘|Z®s: MNp¡rme rhop“ n¡Ó¡ Nl“ 
L$fh.„y

AÂee“ l¡sy kdr‘®s D‘N°l ""A¡õV²$p¡k¡V$''“¡ ‘p¡sp“p 
vAp‘Zu ApL$piN„Np (Galaxy)“u ‘¡g¡ ‘pf [õ’s A“¡ rhðkr“e A¡hp ‘uA¡kA¡ghu ku-30 fp¡L¡$V$ Üpfp 

spfL$ s„Óp¡dp„ spfL$ Dv$Nd n¡Ó¡ A“¡ s¡d“u Ap„sfuL$ îu lqfL$p¡V$p Mps¡“p ân¡‘Z L¡$ÞÖ Mps¡’u A„sfundp„  
DÃQ DÅ® âq¾$ep“y„ AÂee“ L$fhy„.õ’pr‘s L$fu v$u^p¡. Ap D‘N°l ‘©Õhu’u Apif¡ 650 qL$. 

0du.“p A„sf¡ ‘©Õhu“u rhjyhh©rÑe c©dZL$npdp„ 6  vApL$pidp„ L$epf¡L$ Aë‘L$pm dpV¡$ v$¡Mpsp s¡S>õhu 
A„i“p¡ M|Zp¡ fpMu“¡ ‘©Õhu“u âv$rnZp L$fsp¡ fl¡i¡. A¡L$k qL$fZp¡ (X-Ray) rhi¡ Nl“ AÝee“ L$fhy„.
A¡õV²$p¡k¡V$dui“ Üpfp kdõs b°ûp„X$“p AÐepf ky^u“p vb°ûp„X [õ’s ‘pfÅ„bgu (Ultraviolate) n¡Ó“y„ 
A“¡L$ hZDL¡$ëep flõep¡“p¡ Aæepk L$fhpdp„ Aphi¡. Ap kurds Nl“ kh®¡nZ L$fhy„.
rdi““u Mpk rhriô$sp A¡V$g¡ s¡“p ‘f [õ’s rhrh^ 

A¡õV²$p¡k¡V$ D‘N°l“„y rhhfZ
D‘L$fZp¡ (Ap¡[àV$L$g, AëV²$phpep¡g¡V$, r“ç“ A“¡ DÃQ 

A¡õV²$p¡k¡V$ A¡L$ ^“pL$pf (Cuboid)ApL$pf“p¡ DÅ® A¡L$k-f¡ BÐepv$u)“u dv$v$’u b°ûp„X$“p rhõsuZ® 
D‘N°l R>¡. s¡“y„ dp‘ 1.96 duV$f g„bpB #1.6 duV$f h¥rhÛ ^fphsp„ MNp¡rme ‘v$p’p£“y„ A¡L$u kp’¡-A¡L$ S> 
‘lp¡mpB#1.30 duV$f JQpB R>¡. ân¡‘Z kde¡ s¡“y„ kde¡ kdp„sf r“funZ L$fhpdp„ Aphi¡. kpdpÞes : Ap 
Öìedp“ (Mass) 1513 qL$gp¡N°pd R>¡. S>epf¡ A„sfundp„ âL$pf“p dui“dp„ AgN AgN âL$pf“p A¡L$’u h^y 
õ’pr‘s L$ep® ‘R>u“y„ s¡“y„ Öìedp“ (Dry Mass) gNcN D‘N©lp¡“u dv$v$ g¡hpdp„  Aph¡ R>¡. S>epf¡ cpfs Ap âL$pf“y„ 
1470 qL$gp¡N°pd R>¡. s¡“u b„“¡ sfa“u ‘¡“g ‘f L$pe® A¡L$ S> D‘N°l ‘f rhrh^ âL$pf“p D‘L$fZp¡ dyL$u“¡ 
ap¡ëX¡$bg V²$u‘g S>„L$i“ âL$pf“u kp¡gpf ‘¡“ëk R>¡. S>¡ k„‘ß L$fi¡.
2100 hp¡V$ (Watt) S>¡V$gu rhÛys DÐ‘Þ“ L$f¡ R>¡. kye®“u 

A¡õV²$p¡k¡V$ D‘N°l Üpfp âkpqfs dprlsu“¡ 
A“y‘[õ’rs A“¡ N°lZ v$fçep“ S>ê$fu rhÛys DÅ® Ap 

Bkfp¡“p b¢Ágp¡f [õ’s dui“ Ap¡‘f¡i“ L$p¡ç‘g¡n 
‘|rs® dpV¡$ b¡ rgr’ed Ap‘“ b¡V$fu ‘Z dyL$hpdp„ Aph¡gu 

(Mox) Mps¡ âpá L$fhpdp„ Aphi¡. Ðepfbpv Ap dprlsu“¡ 
R>¡. S>¡ v$f¡L$ b¡V$fu 36 A¢r‘ef ârsL$gpL$“p v$f’u S>ê$fu  

D‘eyL$s õhê$‘dp„ ê$‘p„sfus L$fu Ap n¡Ó¡ L$pe®fs 
rhÛyysDÅ® âv$p“ L$fi¡. D‘N°l ‘f dyL¡$gp k|e® k„h¡v$L$, spfp 

D‘ep¡NL$sp®Ap¡“¡ rhsfus L$fhpdp„ Aphi¡. Ap rkhpe s¡ 
k„h¡v$L$ A“¡ OyZp®k„õ’peu (Gyroscope) e„Ó D‘N°l“¡ 

k„‘|Z® dprlsu“¡ bpegpgy Mps¡“p õ‘¡k kpeÞk X¡$V$p 
A„sfundp„ kv$¥h [õ’fsp ‘°v$p“ L$fi¡. kdõs D‘N°l“p 

k¡ÞV$f (ISSDC) Mps¡ k„N°rls L$fu kyfrns fpMhpdp„ 
sp‘dp“ r“e„ÓZ dpV¡$ Dódp “¡“p¡ V$e|b âZpgu“p¡ 

Aphi¡. 
D‘ep¡N L$fhpdp„ Apìep¡ R>¡. S>¡ D‘N°l“p AÐe„s 

cpfsdp„ MNp¡rme n¡Ó¡ L$pe®fs dp¡V$pcpN“u k„h¡v$“iug A“¡ dlÐh“p D‘L$fZp¡“y„ sp‘dp“ r“^p®fus 

A„sqfndp„ h¡^ipmp A¡õV²$p¡k¡V$ dui“

hj® : 14 km„N A„L$ : 56 15 rhop“hpZurhop“hpZu Ap¡¼V$p¡bf-qX$k¡çbf 2015 A„L$-4

...       Æs¡ÞÖ MX£$
Adv$phpv$



Ahõ’pdp„ Åmhu fpMi¡. D‘N°l“u A¡qV$V$éyX$ A¡ÞX$ 320-530, “¡“p¡duV$f sf„N g„bpBdp„ ap¡V$p¡N°pak Å¡hp 
Ap¡fprbV$ L$ÞV²$p¡g rkõV$d (OACE) qfA¡L$i“ ìluëk, dpV¡$ qX$TpB“ L$fhpdp„ Apìep¡ R>¡. s¡“y„ L$hf¡S> n¡Ó Öíedp“ 
d¡Á“¡V$uL$ V$p¡L$k® A“¡ Ape“ ’°õV$k®“u klpesp’u Myb S> b¢X$dp„ 28 HQ ìepk s’p ‘pfÅ„bgu b¡ÞX$dp„ “ÆL$ s’p 
Qp¡L$L$ksp’u s¡“u [õ’rs (XYZ Position) “¡ r“e„ÓZdp„ v|$f  A“y¾$d¡ 1.8 HQ s’p 2.5 HQ ìepk R>¡ s¡dp„ ‘p¡sp“u 
[õ’f fpMi¡. ân¡‘Z ‘R>u gNcN bphuk rd“uV$ D‘N°l ^fu ‘f afsp Q¾$ ‘f (Rotating Wheel) ‘f gNph¡g 
s¡“u r“^p®fus c°dZL$npdp„ õ’pr‘s ’B Nep¡ lsp¡. qaëV$k®“u klpesp’u kdõs rhÛys Qy„bqL$e n¡Ó ‘qfkf“y„ 
Ðepfbpv$ A¡L$ ‘R>u A¡L$ s¡“u b„“¡ kp¡gf ‘¡“ëk Mp¡ghpdp„ Qe“ L$fhpdp„ Aph¡ R>¡. Ap V¡$rgõL$p¡‘ B[ÞX$e“ BÞõV$uV$eyV$ 
Aphu lsu A“¡ s¡“u kp’¡ S> D‘N°l¡ ‘p¡sp“y„ r“^p®fus  L$pe® Ap¡a A¡õV²$p ¡qaÆL$k (IIA) b¢Ngp¡f, k¡ÞV$f ap¡f 
iê$ L$fu v$u^y„ lsy„. A¡õV²$p¡k¡V$ D‘N°l qv$hkdp„ ‘©Õhu“u 14 A¡õV²$p¡qaÆL$k A¢X$ A¡õV²$p¡“p¡du ‘y“p, s’p L¡$“¡qX$e“ õ‘¡k 
âv$rnZp ‘|Z® L$fi¡ A“¡ S>epf¡ s¡ cpfs“p¡ n¡Óp¡ ‘f’u A¡S>Þku A“¡ Bkfp¡“p k„eyL$s âepkp¡’u r“dp®Z L$fhpdp„ 
‘kpf ’i¡ s¡ v$fçep“ ‘©Õhu ‘f“p cpfsue c|L¡$ÞÖp¡“¡ Apìep¡ R>¡. D‘L$fZ“p b„“¡ V¡$rgõL$p¡‘ e„Óp¡ A„sfun 
h¥opr“L$ dprlsu dp¡L$gi¡. Ap dui““p¡ Æh“L$pm ‘p„Q t‘X$p¡“p DÑd ârstbb (Images) âprá L$fhp dpV¡$  
hj®“p¡ A„v$pS>hpdp„ Apìep¡ R>¡. rhriô$ âL$pf¡ qX$TpB“ L$fhpdp„ Apìep R>¡. s¡d“p Üpfp 

ep¡Áe Qp¡L$L$ksp’u rh[õsZ® n¡Ó“y„ Ahgp¡L$“ fp¿e„y R>¡.A¡õV²$p¡k¡V$“p h¥opr“L$ D‘L$fZp¡ (PAYLOADS)

2. gpS>® A¡qfep A¡L$k-f¡ âep¡i®“g L$pDÞV$f  A¡õV²$p¡k¡V dyms: A„sqfndp Ad¡qfL$p Üpfp 
(LAXPC)õ’pr‘s låbg V¡$rgõL$p¡‘“u S>¡d Ap‘Zu ApL$pi-

A¡õV²$p¡k¡V$“p buÅ D‘L$fZ LAXPC Üpfp N„Npdp„ [õ’s rhrcÞ“ âL$pf“p MNp¡rme t‘X$p¡“y„ 
Ap‘Zu ApL$piN„Np“u ‘¡g¡‘pf [õ’s kq¾$e bpB“fu r“funZ L$fhp dpV¡$“p¡ gOy D‘N°l R>¡. s¡“p¡ dy¿e Dv$¡íe 
õV$pk®,  åg¡L$ lp¡ëk s’p AÞe b°ûp„X$ qL$fZp¡“p¡ ”p¡s b°ûp„X$dp„ [õ’s rhrh^ âpL©$rsL$ MNp¡rme ‘v$p’p£ 
lp¡e s¡hp„ AhL$piu t‘X$p¡ Üpfp DÐkÆ®s n-qL$fZp¡“u (spõL$p¡, “nÓp¡, åg¡L$ lp¡ëk B[Ðepv$u)“p r“dp®Z 
DÅ®dp„ ’sp rhrcÞ“ a¡fapfp¡ L¡$ saphs“¡ Qp¡L$ksp’u  v$fçep“ ’su  cp¥rsL$, fpkperZL$ âq¾$ep“y„ r“funZ 
dp‘hp“y„ R>¡. Ap D‘L$fZ Üpfp D‘fp¡L$s n-qL$fZ L$fhp“p¡ R>¡. kpdpÞes: dp¡V$pcpN“p Aphp AhL$piu 
”p¡sp¡“y„ 3-80qL$gp¡ Bg¡L$V²$p¡“ hp¡ëV$ (Kev)“p rhõs©s ‘v$p’p£ v$i®“nd (Visible), ‘pfÅ„bgu A“¡ A¡L$k-f¡ 
hZ®‘V$ n¡Ódp„ dp‘“ L$fhpdp„ Aphi¡. LAXPC A¡L$ hZ®‘V$dp„ âL$piue qL$fZp¡“y„ DÐkS>®“ L$fsp lp¡e R>¡. s¡’u 
kl-f¡rMs ÓZ e„Óp¡“p¡ kdyl R>¡. S>¡ b°ûp„X$“u ‘¡g¡ Ap âL$pf“p D‘N°lp¡ ‘f dyL$hpdp„ Aph¡gp D‘L$fZp¡ ‘Z 
‘pf’u DÐkÆ®s 25Kev’u h^y ap¡V$p¡Þk ^fphsp n-D‘fp¡L$s DÐkÆ®s qL$fZ ”p¡sp¡“y„ Ars v|$f’u ‘Z kyõ‘ô$ 
qL$fZp¡“¡ (lpgdp„ D‘ep¡Ndp„ g¡hpsp Ap âL$pf“p “ufunZ L$fu iL¡$ s¡hp AÂee“ V¡$L$“p¡gp¡Æ’u r“dp®Z 
D‘L$fZp¡“p k„v$c®dp„) ‘p„QNZu h^y AkfL$pfL$ ndsp’u L$f¡gp¡ lp¡e R>¡. Ap dui“ dpV¡$ ‘k„v$Nu L$fhpdp„ Aph¡gp ‘p„Q 
âpá L$fhp“u ndsp ^fph¡ R>¡. Ap D‘L$fZp¡ rhL$pk ’sp D‘L$fZp¡“y„ rhhfZ “uQ¡ âdpZ¡ R>¡.
r“dp®Z fdZ qfkQ® BÞõV$uV$eyV$ (RRI) b¢Ngp¡f A“¡ V$pV$p ‘pfÅ„bgu ârstbb V¡$rgõL$p¡‘ (Ultra Violate 
BÞõV$uV$e|V Ap¡a aÞX$pd¡ÞV$g qfkQ® (TIFR)“p DÐL©$ô$ Imaging Telescope) UVIT : Ap A¡L$ eyÁd (DUAL) 
rhop“uAp¡A¡ L$ep¡ ® R>¡.âL$pf“u V¡$rgõL$p¡‘ A¡k„¡bgu R>¡. S>¡ rhÛys Qy„bqL$e 
3. kp¡aV$  A¡L$k-f¡ V¡$rgõL$p¡‘  (SXT)hZ®‘V$“p„ Öíedp“ (Visible) A“¡ ‘pfÅ„bgu hZ®‘V$“p 

“ÆL$ s’p v|$f“p n¡Ódp„ kdN° A„sfun“y„ kyõ‘ô$sp’u Ap ‘¡gp¡X$“p¡ rhL$pk s’p r“dp®Z dy„bB [õ’s 
r“funZ L$fhp dpV¡$ k„‘|Z®s: knd R>¡. Ap V¡$rgõL$p¡‘ V$uApBA¡aApf (TATA INSTITUTE OF FUNDAMENTAL 

A¡L$u kp’¡ ÓZ sf„N g„bpB (Wave-length) n¡Ódp„ RESEARCH-TIFR) Üpfp eyr“hqk®V$u Ap¡a g¡kuõV$f, eyL¡$ 
130-180 “¡“p¡duV$f, 180-300 “¡“p¡duV$f A“¡ A“¡ Bkfp¡“p V¡$L$r“L$g klep¡N’u L$fhpdp„ Apìep¡ R>¡. 
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Ap D‘L$fZ f rdV$f L¡$ÞÖp„sf (Focal-Length) 
^fphsp¡, i„MpL$pf ApL$pf“p¡, A¡ëeyrdr“ed ap¡Bg b¡k, 
kyhZ® g¡r‘s (Gold Plated) 41 kdL¡$[ÞÖs v$‘®Zp¡ 
^fphsp rhriô$ âL$pf“p¡ QpS>® L$‘ëX$$ qX$hpBk (CCD) 

0L¡$d¡fp R>¡ S> gNcN dpB“k 80 C sp‘dp“ L$pe® L$f¡ R>¡. 
Ap sp‘dp“ r“e„Óus fpMhp dpV¡$ s¡dp„ rhriô$ âL$pf“p 
iusL$pgL$ (Collants)“p¡ âep¡N L$fhpdp„ Apìep¡ R>¡. Ap 
L¡$d¡fp“y„ L$pe® rhrcß AhL$piu ‘v$p’p£ Üpfp kde“p„ 
k„v$c®dp„ DÐkÆ®s 0.3’u 8.0Kev A¡L$k-f¡ hZ®‘V$ DÅ®“y„ 
AÝee“ L$fhp“p¡ R>¡. Ap AÝee“ AÐe„s vy$f“p AhL$piu 
‘v$p’p£ Üpfp DÐkÆ®s A¡L$kf¡ DÅ®“u rhrh^ 
gpnrZL$spAp¡ (charactiristics) kdS>hpdp„ dv$v$ê$‘ 
’i¡.

4. L¡$X$rded rTL$ V¡$ëeyfpBX$ Bd¡S>f (CZTI)

A¡õV²$p¡k¡V$ D‘N°l“p¡ Qp¡’p¡ ‘¡gp¡X$ (CZTI) DÃQ 
DÅ® A¡L$k-f¡ n¡Ódp„ 10-100 Kev f¡ÞS>dp„ L$pe® L$fi¡. 
S>¡ D‘N°l“u rhõsfZ ndsp h^pfi¡. Ap ‘¡gp¡X$ [õ’f 
r‘L$k¡g¡V¡$X$ L¡$X$rded-tTL$ V¡$ëeyfpBX$ qX$V¡$L$V$f A„sfun 
[õ’s âv$uá ’sp Npdp qL$fZdp„ rhõap¡V$p¡“y„ AÂee“ 
L$fi¡ A“¡ s¡ v$fçep“ ’su rhrh^ âq¾$ep“y„ rhïg¡jZ 
L$fi¡.  Ap D‘L$fZ dy„bB [õ’s V$uApBA¡aApf (TIFR) 
A“¡ ‘|“p [õ’s, BÞV$f eyr“hrk®V$u k¡ÞV$f ap¡f, Aõ¡ V$² p“¡ pd¡ u 
A¡ÞX$ A¡õV²$p¡qarS>L$k Üpfp Bkfp¡“p„ klep¡N’u rhL$rks 
L$ey® R>¡ s¡ ApL$pidp„ rhsfus âv$urjs (Brightness)“y„ ‘Z 
AÂee“ L$fi¡.

5. õL¡$t“N õL$pe dp¡r“V$f  (SSM)

A¡õV²$p¡k¡V$“p 5-dp„ ‘¡gp¡X$ õL¡$t“N õL$pe dp¡r“V$f“y„ 
r“dp®Z Bkfp¡“p b¢Ngp¡f L¡$ÞÖ Üpfp L$fhpdp„ Apìep¡ R>¡. 
s¡“p¡ dy¿e Dv$¡íe kdõs ApL$pi“y„ Ars kyndsp’u 
‘funZ (Scanning) L$fhp“p¡ R>¡. s¡ ‘p¡sp“p N¡k-
qaëX$ k¢kf Üpfp ApL$pidp„ L$epf¡L$ ’p¡X$p kde dpV¡$ 
DÐkÆ®s ’sp v$uàs (Bright) DÃQ DÅ® A¡L$k-f¡ 
”p¡sp¡“p Qp¡L$L$k õ’p“ (Location) rhi¡ dprlsu A¡L$Ó 
L$fi¡. D‘N°l [õ’s AÞe h¥opq“L$ D‘L$fZ Ap âpá 
dplusu“y„ h^y Nl“ AÂee“ L$fi¡.

A¡õV²$p¡k¡V$ k„‘|Z®: cpfsue dui“ R>¡. cpfs“u 
AN°NÎe h¥opr“L$ k„ip ¡^“ k„õ’pAp¡“y „  Ap
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v$¡i                  D‘N°l“y„ “pd      hS>“ (A„sfundp„)

HX$p¡“¡riep        LAPANSAT-2          76 Kg

L¡$“¡X$p               NLS-14 (Evg)         14 Kg.

eyA¡kA¡           LEMUR X4                28 Kg. Each

(A¡L$S> âL$pf“p 4 D‘N°lp¡)

l ‘uA¡kA¡g“u ku-30 DX$p“ kde¡ hS>“ = 320.2 V$“
l fp¡L¡$V$“u JQpB = 44.4 duV$k®

“pd

âp¡‘¡gÞV$

hS>“
(V$“)

õV¡$S>
(ìepk)
duV$k®

õV¡$S>
(g„bpB)
duV$k®

õV¡$S>-1 õV¡$S>-2 õV¡$S>-3 õV¡$S>-4

PS1 + 6

Strapon

Motors

Solid

HTBP

138x2

(Core)

12.2x6

2.8

20 (Core)

12

(Strapon)

Liquid

UH-25+N204

PS2

41.35

2.8

12.8

Solid-HTBP

PS3

7.6

2.0

3.6

Liquid

MMH+Mon3

PS4

1.6

1.34

3.0

vHTBP =  Hydroxyt Terminated Poly - Butadyne

vUH25 = Unsymarical Dimethyl - Hydrazine

vN2O4 = Nitrogen Tetraoxide

vMMH = Mono Methyl Hydrazine

vMoN3 = Mixed Oxydes of Nitrogens

dui“dp„ âdyM ep¡Nv$p“ R>¡. 

ân¡‘Z ep“ (PSLV) C-30

cpfs“p Ars rhðk“ue A¡hp ‘p¡gf k¡V¡$gpBV$ 
gp¢Q h¡rlL$g (PSLV)“u 30du kam DX$p“¡ A¡õV²$p¡k¡V$ 
D‘N°l“¡ sp. 28 kàV¡$çbf“p fp¡S> khpf¡ 10.00 hpN¡ 
A„sfun“u 650 qL$.du. (400 dpBëk)“u rhjyhh©rÑe 
c°dZL$npdp„ õ’pr‘s L$fu v$u^p¡ lsp¡. A¡õV²$p¡k¡V$ 
D‘N°l“u kp’¡ kp’¡ Ap ân¡‘Z v$fçep“ ‘uA¡kA¡ghu 
ku-30 ep“¡ Ap„sffpô²$ue A„sfun D‘ep¡NL$sp®Ap¡ 
(Customers)“p 6 (Six) g^y D‘N°lp¡“¡ ‘Z kamsp-
‘|h®L$ s¡d“u r“^p®fus c°dZL$npAp¡dp„ õ’pr‘s L$fu 
v$u^p lsp s¡“y„ rhhfZ “uQ¡ dyS>b R>¡.



(5) sp. 14-12-15“p fp¡S "EÅ® k„fnZ qv$“'“u DS>hZu“p 
cpNê$‘¡ fpdu rhÛpge gÿdu‘yfp, Np¡fhp Mps¡ f‘0 
rhÛp’uAp¡ A“¡ 8 rinL$p¡“u kp’¡ EÅ® bQs“p¡ hpsp®gp‘  
Apep¡Åep¡ lsp¡.

kyo hpQL$ rdÓp¡, (6) sp.15-12-15“p fp¡S> X$p¸. íepdâkpv$ dyMfÆ ipmp“p„ 
32 rhÛp’}Ap¡ A“¡ 3 rinL$p¡ kp’¡ "Ofdp„ EÅ® bQs' hj® 2016 dpV¡$ Ap‘ kp¥ hpQL$rdÓp¡“¡ iycL$pd“p “hp 
rhjeL$ hpsp®gp‘ Apep¡Åep¡ lsp¡. hj®dp„ rhop“hpZu“¡ ‘Z Ap‘ kp¥“p klL$pf’u “phuÞekcf 

b“phuA¡. gp¡L$rhop“ L¡$ÞÖdp„ rhop“gnu âh©rÑAp¡ Arhfs (7) sp. 23-12-15“p fp¡S gp¡L$rhop“ Mps¡ drlgp 
Qpëep S> L$f¡ R>¡. rhÛp’}Ap¡ s¡dS> rinL$p¡“p DÐkpl’u Ah“hu kpd¿e“u ‘0 bl¡“p¡ kp’¡ EÅ® k„fnZ“p¡ L$pe®¾$d Apep¡Å 
rhop“ rhjeL$ âh©rÑAp¡’u gp¡L$rhop“ L¡$ÞÖ ̂ d^dsy„ fl¡ R>¡. Ns lsp¡.
ÓZ drl“pdp„ L¡$ÞÖ Mps¡ ep¡Åe¡g L$pe®¾$dp¡“u “p¢^ g¡ip¡.

çeyr“rk‘g ipmp Mps¡ NrZs-rhop““p„ âep¡Np¡ :
gp¡L$cp¡Áe âhQ“ : sp.1-10-2015“p fp¡S> Ad¡qfL$p 

ipmp L$np“p Aæepk¾$ddp„ Aphsp âep¡Np¡“y„ r“v$i®“ L$fhp [õ’s kufuep Å¡X®$“dp„ ”u kiqL$sL$fZ dpV¡$ Ty„b¡i DW$ph“pf îu 
gp¡L$rhop“ L¡$ÞÖ“p L$pe®L$fp¡ L$p¡‘p£f¡i“ ipmpdp„ S>B rhÛp’}Ap¡“¡ A¡du ‘uL$“p kpdprS>L$ DÐ’p“ dpV¡$“p¡  hpsp®gp‘ Apep¡Äep¡ lsp¡. 
r“v$i®“ L$f¡ R>¡ A“¡ rhje“u ‘|fu kdS>Z Ap‘¡ R>¡.s¡Ap¡ Å¡X®$“dp„ kdpS> k¡rhL$p“y„ L$pe® L$f¡ R>¡. Ap L$pe®¾$d dlpfpÅ 

kepÆfph eyr“hrk®V$u“p hudÞk A¡kp¡rkA¡i““p„ klep¡N’u o sp. 9-10-15“p fp¡S> rhÛp’}Ap¡“¡ SET THEORY 
ep¡Åep¡ lsp¡. L$pe®¾$ddp„ 80 d¡çbk® klcpNu ’ep lsp. kdÅhhpdp„ Aphu lsu.

"EÅ® bQs' rhjeL$ S>“ÅN©rs L$pe®¾$dp¡ : PCRA o sp. 12-10-15“p fp¡S> h¡“ X$pe¡N°p“u A¡L$k‘¡fud¡ÞV$ Üpfp 
‘¡V²$p¡rged L$Þkh£i“ fukQ® A¡kp¡rkA¡i““p kp¥S>Þe’u kdS>Z Ap‘hpdp„ Aphu lsu.
gp¡L$rhop“ L¡$ÞÖ Üpfp EÅ® k„fnZ dpV¡$ rhrh^ L$pe®¾$dp¡“y„ 

o sp. 19-10-15“p fp¡S> rhÛp’}Ap¡“¡ "âL$pi' rhjeL$ 
Apep¡S>“ ’pe R>¡. Ap L$pe®¾$ddp„ Domestic Group A“¡ âpep¡rNL$ kdS>Z A‘pB lsu.
Youth Group A„sN®s "Ofdp„ EÅ® bQs' rhjeL$ hpsp®gp‘ 

o sp.3-12-15“p fp¡S> Force and Pressure rhje Apep¡Åe R>¡. kp’¡ "sdpfp Bg¡L$V²$uL$ rbg“¡ hp„Qsp iuMp¡' 
D‘f âep¡N Üpfp kdS>Z A‘pB lsu.rhje“¡ ‘Z Aphfu g¡hpe R>¡. Ap¡¼V$p¡bf’u “h¡çbf ‘e¯s “uQ¡ 

âdpZ¡ rhrh^ S>ÁepA¡ L$pe®¾$dp¡ Apep¡Åep lsp A“¡ Ofdp„ EÅ® o sp.15-12-15“p fp¡S> NrZs rhjedp„ n¡Óam A“¡ ‘qfrds 
bQs ip dpV¡$ L$fhu A“¡ L¡$hu fus¡ L$fhu rhje D‘f kdS>Z rhjeL$ kdS>Z Ap‘u lsu.
Ap‘hpdp„ Aphu lsu.

D‘f“p L$pe®¾$dp¡ kfv$pftkl fpZp çeyr“rk‘g ipmpdp„ Apep¡Åep 
(1) sp. 8-10-15“p fp¡S> k¡hpsu’®, sfkpgu Mps¡ X$p¡d¡[õV$L$ lsp.

hL®$ip¡‘“y„ Apep¡S>“ L$fpey„ lsy„. S>¡dp„ 60 bl¡“p¡ s’p õV$pa 
N°pduZ L$pe®¾$dp¡ : gp¡L rhop“ L¡$ÞÖ“p kpeÞk L$p¡çey“uL¡i“ d¡çbk® klcpNu  ’ep lsp.
NpdX¡$ NpdX¡$ afu“¡ rhop“ rhjeL$ L$pe®¾$dp¡“y„ Apep¡S>“ L$f¡ R>¡. 

(2) sp. 30-10-2015“p fp¡S>  îu hk„s bpg AÂep‘“  rhÛp’}Ap¡ s¡dS> N°pçeS>“p¡“¡ rhrh^ âpep¡rNL$ r“v$i®“ Üpfp 
d„qv$f, âu. ‘uV$uku L$p¡g¡S>, v$p„qX$ep bÅf Mps¡ Ap L$pe®¾$d kdS>Z Ap‘hpdp„ Aph¡ R>¡.$
Apep¡Åep¡ lsp¡. S>¡dp„  L$p¡g¡S>“u 30 bl¡“p¡ s’p 2 rinL$p¡ 

o sp. 1-10-15“p fp¡S> “p“p A¡L$gbpfp dp. ipmp ‘pv$fp Mps¡ lpS>f füp lsp.
^p¡. 8 ’u 10“p rhÛp’}Ap¡“¡ ‘pW$é‘yõsL Ap^pqfs âep¡Np¡ 

(3) sp. 5-11-2015“p fp¡S> gp¡L$rhop“ L¡$ÞÖ Mps¡ “|s“ bsphhpdp„ Apìep lsp. S>¡dp„ ipmp“p 7‘ rhÛp’}Ap¡ A“¡ 2 
rhÛpge“p lpef k¡L„$X$fu k¡L$i““p rhÛp’}Ap¡ kp’¡ ey’ rinL$p¡A¡ cpN gu^p¡ lsp¡.
âp¡N°pd Apep¡Åep¡ lsp¡ S>¡dp„ ‘0 rhÛp’}Ap¡ A“¡ f 

o sp. 12-10-15“p fp¡S> ìek“ dyqL$s L$pe®¾$d A„sN®s “|s“ rinL$p¡A¡ cpN gu^p¡ lsp¡.
rhÛpge, NS>¡fp, sp. S>„bykf Mps¡ r“ìe®k“u“p apev$p s¡dS> 

(4) sp. 9-12-2015“p fp ¡S> BÞX $õV ² $ uAg V ² ¡“]N ìek“dp„’u dyqL$s dpV¡$“u fusp¡ qaëd ip¡ s¡dS> âv$i®“ Üpfp 
BÞkV$uV$éyV$ Np¡fhp Mps¡ L$p¡g¡S>“p„ rhÛp’}Ap¡ dpV¡$ Ap kdÅhhpdp„ Aphu lsu. S>¡dp„ ‘0 rhÛp’}Ap¡ s¡dS> 
L$pe®¾$d Apep¡Åep¡ lsp¡ S>¡dp„ 180 rhÛp’}Ap¡A¡ N°pçeS>“p¡ lpS>f füp„ lsp. Ap L$pe®¾$d r‘fpdg Ágpk“p 
Bg¡L$V²uL$g, hpefd¡“, auV$f X$uhuT“dp„’u lpS>fu Ap‘u lsu.

...      ljp¯Nu eproL$ k„õ’p kdpQpf
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klep¡N’u L$fhpdp„ Aphu lsu. (6) sp.11-12-2015“p fp¡S> Ábp¡bg X$uõL$hfu õL|$g 
lfZu“p 65 rhÛp’}Ap¡ A“¡ 2 rinL$p¡ L¡$ÞÖ“u dygpL$ps¡ 

o sp. 29 A“¡ 30-10-15“p fp¡S> V²$pÞk‘¡L$ rkgp¡L$k“p 
Apìep lsp.klep¡N’u “p“p A¡L$gbpfp dpÂerdL$ ipmp Mps¡ bl¡“p¡ dpV¡$ 

qv$hpmudp„ h‘fpsp iZNpf¡gp v$uhX$p b“phsp iuMhp dpV¡$ (7) sp.14-12-2015“p fp¡S> Ábp¡bg X$uõL$hfu õLy$g 
L$pe®ipmp“y„ Apep¡S>“ L$fpey„ lsy„ S>¡dp„ Npd“u 30 bl¡“p¡A¡ lfZu“p„ 28 rhÛp’}Ap¡ A“¡ 2 rinL$p¡ L¡$ÞÖ“u dygpL$ps¡ 
cpN gu^p¡ lsp¡. Apìep lsp.

A„^îÂ^p ‘pR>m“y„ rhop“ A„sN®s L$pe®¾$dp¡ : (8) sp. 15-12-2015“p fp¡S X$p¸. íepdâkpv$ dyMfÆ 
çeyr“rk‘g ipmp“p 30 rhÛp’}Ap¡ A“¡ 3 rinL$p¡ L¡$ÞÖ“u 

(1) sp.10-10-15“p fp¡S bS>“uephpk, Np¡fhp Mps¡ Ap dygpL$ps¡ Apìep lsp. s¡dS> Ábp¡bg X$uõL$hfu õLy$g, 
L$pe®¾$d Apep¡Åep¡ lsp¡. S>¡dp„ rhrh^ âep¡Np¡ Üpfp k¡hpku“p 62 rhÛp’}Ap¡ A“¡ 6 rinL$p¡ dygpL$ps¡ Apìep 
A„^îÂ^p“y„ r“hpfZ L$fpey„ lsy„. lsp.

(2) sp.30-10-15“p fp¡S> rdepNpd, sp. L$fS>Z Mps¡ (9) sp.16-12-2015“p fp¡S Ábp¡g qX$õL$hfu õLy$g, 
323 N°pçeS>“p¡ kdn A„^îÂ^p ‘pR>m fl¡gp  rhop““u k¡hpku“p  100 rhÛp’}Ap¡ A“¡ 6 rinL$p¡  L¡$ÞÖ“u 
kdS>Z A‘pB lsu. dygpL$ps¡ Apìep lsp.

(3) sp. 29-11-15“p fp¡S> gp¡L$rhop“ L¡$ÞÖ Mps¡  L&T (10)sp.17-12-2015“p fp¡S “uQ¡“u ipmpAp¡A¡ dygpL$ps 
Ladies Club and Welfare Association gu^u lsu.dL$f‘yfp“p N°y‘ kp’¡ Ap L$pe®¾$d Apep¡Åep¡ lsp¡ S>¡dp„ 85 
rhÛp’}Ap¡ A“¡ 10 bl¡“p¡A¡ cpN gu^p¡ lsp¡. (1) b°pBV$-X¡$ õLy$g, kubuA¡kB eyr“V$ lfZu“p 1‘‘ 

rhÛp’}Ap¡ A“¡ 4 rinL$p¡ (2) X$p¸. íepdâkpv$ dyMfÆ“p (4) sp. 12-12-15“p fp¡S> Np„^u “NfN©l Mps¡ ky’pf 
36 rhÛp’}Ap¡ A“¡ 3 rinL$p¡ kdpS>“p hprj®L kdpfp¡ldp„ 100 gp¡L$p¡“p kdyv$pedp„ Ap 

L$pe®¾$d Apep¡Åep¡ lsp¡. (11)sp. 18-12-2015“p fp¡S> DÐL$j® rhÛpge âpedfu  
rhcpN“p 128 rhÛp’}Ap¡ A“¡ 4 rinL$p¡ lpS>f füp ipmpAp¡“u gp¡L$rhop“ L¡$ÞÖ“u dygpL$ps
lsp.

Ap¡L$V$p¡bf’u qX$k¡çbf“p Npmpdp„ rhrh^ ipmp“p„ rhÛp’}Ap¡ 
(12)sp.22-12-15“p fp¡S> X$p¸. íepdâkpv$ dyMfÆ A“¡ rinL$p¡ k„õ’p“u dygpL$ps¡ Apìep lsp A“¡ k„õ’p Mps¡“p 

çeyr“rk‘g ipmp“u 76 rhÛp’}“uAp¡, 81 rhÛp’}Ap¡ A¡“Æ® lp¡g, GSBTM lp¡g, V¡$L$“p¡gp¡Æ lp¡g“u dygpL$ps gB 
A“¡ 7 rinL$p¡ dygpL$ps¡  Apìep lsp.rhop““p„ ‘pepp rkÝ^p„s“¡ kdÅhsp hL$…N dp¡X$ëk r“lpþep 

lsp s¡dS rhop“gnu qaëd ‘Z r“lpmu lsu. (13)sp. 28-12-15“p fp¡S> b°pBV$ X¡$ õLyg“p ku bu A¡k B 
eyr“V$  lfZu“p„ 71 rhÛp’}Ap¡ A“¡ 4 rinL$p¡ L¡$ÞÖ“u (1) sp.12-10-15“p fp¡S> “d®v$pb¡“ MyipgQ„v$ âpedfu 
dygpL$ps¡ Apìep lsp.ipmp“p 32 rhÛp’}Ap¡ A“¡ 3 rinL$p¡A¡ dygpL$ps gu^u 

lsu. (14)sp. 29-12-2015“p fp¡S> X$p¸. rh¾$d kpfpcpB 
âpedfu ipmp“p 2‘ rhÛp’}Ap¡ A“¡ 2 rinL$p¡ s¡dS> V²u (2) sp.5-11-15“p fp¡S> “ys“ rhÛpge, kycp“‘yfp“p ‘0 
lpDk lpBõLy$g, kubuA¡kB eyr“V AV$gpv$fp“p 65 rhÛp’}Ap¡ A“¡ f rinL$p¡ dygpL$ps¡ Apìep lsp.
rhÛp’}Ap¡ A“¡ ‘p„Q rinL$p¡ L¡$ÞÖ“u dygpL$ps¡ Apìep lsp.

(3) sp. 6-11-15“p fp¡S> b°pBV$-X¡$ õL|g  kubuA¡kB 
rhriô$ qv$““u DS>hZu eyr“V$, lfZu“p„ 80 rhÛp’}Ap¡ A“¡ 2 rinL$p¡ dygpL$ps¡ 
Wild Life Week CelebrationApìep lsp.
(1) Ap L$pe®¾$d“p„ A“ygndp„ sp. 7-10-15“p fp¡S> îu (4) sp. 7-11-2015“p fp¡S> s¡S>õhu V$eyi“ L$gpkdp„ 30 

L$prs®L$ D‘pÝepe, Wild Life Photographer Üpfp rhÛp’}Ap¡ A“¡ 2 rinL$p¡ L¡$ÞÖ“u dygpL$ps¡ Apìep lsp.
Wild Life Conservation D‘f hpsp®gp‘ A‘pep¡ 

(5) sp. 27-11-2015“p fp ¡S b°pBV$-X¡ $ õLy $g“p lsp¡ s¡dS> ‘yó‘L$, s©rá A“¡ kyr“sp Üpfp S>¥rhL$ rhrh^sp 
kubuA¡kB eyr“V$“p„ 8‘ rhÛp’}Ap¡ A“¡ 2 rinL$p¡ A“¡ f¡õL$ey D‘f hpsp®gp‘, âv$i®“ A“¡ qaëd ip¡“y„ 
gp¡L$rhop“ L¡$ÞÖ“u dygpL$ps¡ Apìep lsp. Apep¡S>“ L$fpey„ lsy„ S>¡dp„ Ap“„v$ rhÛp rhlpf“p„ 105 
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rhÛp’}Ap¡ A“¡ 4 rinL$p¡ s¡dS> BAPS õhprd“pfpeZ“p fpS>e L$npA¡ kpeÞk kuV$u Mps¡ dp¡L$gpB lsu S>¡dp„’u hX$p¡v$fp“p 
rhÛp’}Ap¡ A“¡ rinL$p¡A¡ lpS>fu Ap‘u lsu. ÓZ âp¡S>¡L$V$ fpô²$ue L$np õsf¡ ‘k„v$ L$fpep lsp. sê$Z AN°hpg, 

ÞeyA¡fp lpBõLy$g Apqv$Ðe dl¡sp, Ap“„v$ rhÛp rhlpf s¡dS> (2) Wordl Aids Day sp. 1-12-2015“p fp¡S> 
BÞX$ue“ kpeÞk L$p¢N°¡k d¥kyf dpV¡$ s¡S>k ipÅ‘yfL$f“u ‘k„v$Nu gp¡L$rhop“ L¡$ÞÖ, rhL$pk S>ep¡s V²$õV$ A“¡ ap¡fd 
’B lsu. fprô²$e bpm rhop“ Ar^h¡i“ Ap hj£ Q„v$uNY$ Mps¡ apDÞX¡$i““p klep¡N’u qaëd ip¸ A“¡ f¡gu“y„ Apep¡S>“ 
ep¡ÅB lsu. S>¡dp„ õV¡$V$ L$p¡-Ap¡X$}“¡V$f sfuL¡$ X$p¸. Nhmu“u r“dZ|„L$ L$fhpdp„ Apìey„ lsy„. S>¡dp„ A¡k. A¡. ‘„X$ép s¡dS> “|s“ 
L$fpB lsu.rhÛpge“p 13‘ rhÛp’}Ap¡ A“¡ 4 rinL$p¡ klcpNu ’ep 

lsp. ApL$pi v$i®“ L$pe®¾$d : bpmL$p¡“¡ MNp¡m rhop“dp„ kq¾$e 
b“phhp ârsdpk fprÓ ApL$piv$i®“ L$pe®¾$d gp¡L rhop“ L¡$ÞÖ Mps¡ (3) National Energy Convservation Day : 
Apep¡Åe R>¡. S>¡dp„ sS>o îu Aê$Z ipBhpg¡ Üpfp spfp A“¡ sp.13-12-2015“p fp¡S> 14 qX$k¡çbf¡ DS>hpsp Ap 
N°lp¡“u dprlsu A‘pe R>¡. Ap L$pe®¾$d sp. 26-10-2015 L$pe®¾$d A„sN®s gp¡L$rhop“ L¡$ÞÖ A“¡ gpeÞk ¼gb Üpfp 
s¡dS> 28-12-2015“p fp¡S>  Apep¡Åep¡ lsp¡ S>¡dp„ 45 kp¡gpf’u Qpgsu "V$p¡Q® f¡gu'“y„ Apep¡S>“ L$fhpdp„ Apìey„ 
rhÛp’}Ap¡ A“¡ 30 hpguAp¡A¡ gpc gu^p¡ lsp¡.lsy„. S>¡dp„ 10 V²$L$p¡dp„ rhrh^ DÅ® k„fnZ“p kp^“p¡“y„ 

âv$i®“ L$fpey„ lsy„. S>¡dp„ 1,000 S>¡V$gp gp¡L$p¡  rhrh^ CONMAT COSMOPOLITAN TREE GARDEN AWARD 
NGOdp„’u Å¡X$pep lsp. (CCTGA) : Ap L$pe®¾$d ’L$u bpmL$p¡ h©npfp¡‘Z ’L$u ‘ep®hfZ“p 

fnZ dpV¡$ â¡fZp d¡mh¡ R>¡.2015dp„ Apep¡S>hp dpV¡$“p L$pe®¾$d“y„ îu “p“ycpB Adu“ A¡hp¡X®$ ap¡f B“p¡h¡V$uh kpeÞk 
DØOpV$“ L$pe®¾$d sp. 1-11-2015“p fp¡S> BAPS õhprd“pfpeZ A¡L$TubuV$ 2015-16 : rhÛp’}Ap¡dp„ fl¡g h¥opr“L$ 
õLy$g, AV$gpv$fp Mps¡ ep¡Åep¡ lsp¡ S>¡dp„ îu â¡dfpS> A¡d. Xu. kS>®“pÐdL$  iqL$s“¡ blpf gphhp“p Apie’u R>¡‰p ‘p„Q hj®’u 
L$p¡Þd¡V$, â¡rkXÞV$ fp¡V$fu L$gb s¡dS> L$p¡çey“uV$u kpeÞk k¡ÞV$f“p¡ gp¡L$rhop“ L¡$ÞÖ Üpfp rhop“ d¡mp“y„ Apep¡S>“ L$fhpdp„ Aph¡ R>¡. 
õV$pa s¡dS> d¡çbk® fp¡V$fu L$gb lpS>f füp lsp. sp.10-12-2015“p fp¡S gp¡L$rhop“ L¡$ÞÖ Mps¡ Apep¡Åe¡g 

Ap L$pe®¾$ddp„ rhrh^ ipmpAp¡dp„’u 46 âp¡S>¡L$V$ fSy> L$fpep lsp. Training  Programme and Workshop  : 
S>¡dp„ 190 rhÛp’}Ap¡ A“¡ 50 rinL$p¡A¡ cpN gu^p¡ lsp¡. Ap (1) sp.16-10-201‘ A“ 17-10-2015“p fp¡S>  
dp¡X¡$ëk“p r“Zp®eL$p¡ sfuL¡$ âp¡. A¡“.A¡d. cË$, X$p¸. bu. Æ. v$¡kpB, 

Indian Plasma Research Np„^u“Nf Üpfp Plasma 
X$p¸. Apfsu NgNg¡ A“¡ X$p¸. Æs¡ÞÖ NhmuA¡ k¡hp Ap‘u lsu. 

Science and Technology rhje D‘f gp¡L$rhop“ L¡$ÞÖ 
r“Zp®eL$ Üpfp  î¡› 3 L©$rsAp¡ A“¡ buÆ 4 L©$rsAp¡“¡ Apðpk“ Mps¡ 2 qv$hk dpV¡$ V²¡$“]N âp¡N°pd“y„ Apep¡S>“ L$fpey„ lsy„. sS>o 
B“pdp¡ Ål¡f  L$fpep lsp. â’d ¾$d¡ ÞeyA¡fp ku“uef k¡L$ÞX$fu X$p¸. A¡d.bu. cË$, X$p¸. hu.bu. L$p„bg¡, s¡dS> AÞe Üpfp hpsp®gp‘ 
lpBõLy$g, r“Tpd‘yfp (ê$p. 12,500), qÜrse¾$d¡ “hfQ“p A‘pep¡ lsp¡. S>¡dp„ f6 rinL$p¡ s¡dS> fukQ® õVy$X$ÞV$k lpS>f füp 
rhÛp“u rhÛpge (ê$p. 10,000), s©rse¾$d¡ ÞeyA¡fp rk“uef lsp.
k¡L$ÞX$fu lpBõLy$g (ê$p. 7,500) rhS>¡sp rhÛp’}Ap¡“¡ M|b, 

(2) Workshop on Astronomy : Community Science Arc“„v$“ Ap kp’¡ S> Apðpk“ C“pdp¡ ê$p. 1000 ârs dp¡X$g 
Center, Rajkot Üpfp Apep¡Æs Ap L$pe®¾$ddp k„õ’p“p Bip“ Ål¡f L$fpep R>¡. (1) b°pBV$ õL|$g A„bpgpg L$pf¡gubpN (2) 
rÓh¡v$uA¡ sp. ‘-12-15 s’p  6-12-15“p fp¡S> cpN gu^p¡ b°pBV$ õLy$g kubuA¡kB, lfZu (3) bfp¡X$p lpBõL|$g bNuMp“p 
lsp¡.(4) bfp¡X$p lpBõLy$g k¡L$ÞX$fu, Ap¡A¡“Æku , kh® rhS>¡sp 

ipmpAp¡“p rhÛp’}Ap¡“¡ M|b Arc“„v$“ Ap B“pd kV$}qaL¡$V$ kp’¡ (3) 50dp¡ NrZs-rhop“ d¡mp¡ : dpe ip“¡“ õLy$g, 
rhÛp’}Ap¡“¡ f8 a¡b°yApfu 2015“p fp¡S> A¡“pes L$fhpdp„ Mp¡qX$epf“Nf Mps¡ Apep¡Æs rhop“ d¡mpdp„ k„õ’p“p kpeÞk 
Aphi¡. L$p¡çey“uL¡V$k® r“óZp„s sfuL¡$ k¡hp Ap‘u lsu A“¡ 42 dp¡X$g“y„ 

‘funZ L$e®y lsy„.fprô²$e bpm rhop“ Ar^h¡i“ 2015 : fpô²ue bpm 
rhop“ Ar^h¡i“ 2015“y„ hX$p¡v$fp“y„ k„Qpg“ gp¡L$rhop“ L¡$ÞÖ (4) Indian Association of Physics Teachers ‘y“p Üpfp 
Üpfp L$fhpdp„ Apìey„ lsy„. S>¡“y„ ’ud "lhpdp“ A“¡ Apbp¡lhp' Apep¡Æs Ap ‘funp“y„ L¡$ÞÖ Ap‘Zu k„õ’p R>¡. S>¡dp„ 300 
lsy„. Ap ’ud A„sN®s 6 rhjep¡dp„’u L$p¡B‘Z A¡L rhje“¡ Aphfu rhÛp’}Ap¡A¡ sp.23-11-2015“p fp¡S> ‘funp Ap‘u  lsu.
gB bpm h¥opr“L$p¡A¡ âep¡Np¡ L$fu AdyL$ kde“p„ X¡$V$p c¡Np L$fu, 
dprlsukcf âp¡S>¡L$V$ fSy> L$ep® lsp Ap âp¡S>¡L$V$dp„ bfp¡X$p“u 
ipmpAp¡A¡ cpN gu^p¡ lsp¡. S>¡dp„’u ‘k„v$ L$fpe¡gu 10 L©$rsAp¡ 
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same time she did commendable with her studies. is capable of engaging targets deep inside 

Tessy Thomas could even have been an IAS neighbouring countries. The missile's Circular 

office, she even had written the test for the same error probable (CEP) is within 40 meters range, 

but fate had something else planned for this which makes it the most sophisticated and 

wonder women, it happened so that the DRDO accurate ballistic missile of its range class in the 

(Defence Research and Development  world. She was project director for the Agni 4 

Organization) had their interview on the same project that was successfully tested in 2011. Agni-

date and she got through it. After passing her IV is the fourth in the Agni series of missiles which 

DRDO interview she got the call letter within a was earlier known as Agni II prime.

week saying that she had to report within two days It has a number of new technologies and 
time. significant improvement in missile technology. 

Tessy Thomas was appointed by A. P. J. The missile is light-weight and has two stages of 

Abdul Kalam in Agni Missile program when she solid propulsion and a payload with re-entry heat 

finished her M-Tech from Defence Institution of shield. Tessy was appointed the project director 

Armament Technology, Pune and that is where for the the five thousand kilometer range Agni 5 

she has been ever since. Within a few years of her missile and is based at Advanced System 

coming to the Agni team, Dr. Tessy Thomas had Laboratory in Hyderabad. Agni-V is an 

designed an advanced missile guiding system intercontinental ballistic missile developed by the 

which was first of iymts kind in India. Inflight what De fence  Research  and  Deve lopment  

ever target the missile was launched at the team Organisation (DRDO) of India. It is part of the Agni 

was quite sure about its navigational and guiding series of missiles, one of the missile systems 

tech that it will not miss that target. But her under the original Integrated Guided Missile 

expertise and her part in defence world do not Development Programme.

store here she has also developed a ground Tessy gives the entire credit of her laurels to 
breaking technology named RVS (Re entry her family and friends who has helped and 
Vehicle System) this lets the missile re enter the supported her all throughout. She is very thankful 
atmosphere with a thundering velocity and with a to her parents and her inlaws for supporting an 
temperature of three thousand degree Celsius. inter religious marriage. During her project period 
The real test for Tessy Thomas and her team she had left her son sick that too during his board 
came in July 2006, 75 seconds into the flight and exams but still Tejas has no complains and thinks 
the test missile suddenly went out of control but of her mom as the best and takes her as his role 
Dr. Tessy Thomas took it as a challenge and the model.
team was able to launch that missile after a period Prime Minister Manmohan Singh told to the 
of 10 months successfully. It was all due to the Indian Science Congress that Mrs Thomas is an 
untiring efforts of Dr. Tessy Thomas. example of a "woman making her mark in a 

Dr. Tessy Thoma's moniker " Agni putri " or " traditionally male bastion and decisively breaking 
The Missile Women of India ", hails from her works the glass ceiling". Tessy Thomas was conferred 
in the field of Agni 3, Agni 4, and Agni 5. She likes the Lal Bahadur Shastri National Award for her 
her title even more because her role model and outstanding contribution for making India self-
mentor Dr Kalam is called the missile man of India. 

reliant in the field of missile technology. She is also 
Tessy Thomas was associate project director for 

an example for a women who is doing her best in a 
the three thousand kilometer range Agni 3 project. 

male dominated society of ours.
Agni-III is an intermediate-range ballistic missile 

Reference: http://www.spiderkerala.net 
developed by India as the successor to Agni-II and 
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