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PROFILE IN SCIENCE

Dr. Tessy Thomas
First ever Woman Director of an Indian Missile Project

Tessy Thomas hails from the district, well
known as the Venice of the East, Alappuzha. The
district perfect in its beauty and crafted to
perfection with landmarks like Backwaters of
Kerala. Tessy Thomas was born on April 1963.
Her father is a IFS officer and mother is a
housewife. Her family being a Nasrani Syriyan
Christian, named her after Mother Teresa, the late
Nobel laureate and saint of Latin Church who
worked with poor in Kerala.

Tessy Thomas's marriage was an inter
religious one with Saroj Kumar Patel who was her
classmate at Pune. Saroj Kumar is a CMDR
officer. He spends a long stretch of his carrier as a
navy officer posted away from Hydrabad. She has
a son named Tejas. His name is an anagram of his
mother and father and not the light combat aircraft.
Tejas is looking at a corporate job after completion
of his studies but he does not really rule out
following his mother's footsteps into defence
technologies. He was born and brought up in a
defence service surrounding, as both of his
parents are in defence service, so he is always
fascinated by it and would even like to peruse one
if he gets the opportunity.

With such a professional and sophisticated
lifestyle and looks one could never ever in their

wildest dreams imagined her being a champ in of
the sports event and that too not chess but
badminton. She was a good badminton player in
her school and college life and has won enough
and more awards, prizes and trophies.

Tessy Thomas a women who perfectly fits to
the portrait of a good Indian housewife is a perfect
mother, a perfect wife, a perfect neighbour and
performs all the daily chores with fiancee. She
juggles her professional and personal life
perfectly. When if someone pictures her on the
basis of her carrier then one would probably be
looking out for a prissy, science sprouting,
bespectacled professor, but to its contrary one
would be amazed to find her so loving, caring,
warm and down to earth woman.

Teesy Thomas has completed her B-Tech
professional degree course from Thrissur
Engineering College. She was a very bright girl
during her college life and was a very vibrant
youth. She took part in many different inter college
and intra college events and has brought laurels to
her college. She also used to be active in sports
and played and played badminton apart from
beeing studious. She completed her college with
flying colours. During her pre degree course she
was also an active participant in politics at the
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8. dwellusial.

As [ARre Bus:el (Martian Exospheric Neutral
Composition Analyser (MENCA)

HWlnall Gudi didigepi 8d sellddl ulaiel
skl Hi2 MENCAGd ol wiellg 211 R Bdiaurig
Guszel AR sABI 1Y 8. dMi As 2Ysg HIA
2usgifle? ysanii vy 8 A1 AR AUsgeR o
eiRyINl sellad [Qyd i Yoisly Asil diRy visle
d¥all  gcapilol MHIEI dg] YUssRel S 8. MENCA
&Rl HdINell Budi dididRePi 8 skilg A1 ?d
yssRel sl dai duidi duid usdi dsidded] weisidl
Aaggpii 2A198l.

(RAcfRigiIol Ui 6i.9 GUR)
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GleiS3l sl GgeEia -

@R dcdle] ATl
SN R, Dt BRI
(feiga stefl)

L MIRdIfAs:
0ug] 9y yidARA [Asiiel 250 ‘UsiRlal gy’
(usi2l 9y oiel) dil diid Yy 8. dl A1uel aiiell
dagl 3 uel YReui ¥ ik’ azdiil
vgjeidlA ¢lA, d Hi2 [Ayjeisla dNell g2
[@Q=dRMi BRil¥d Udi dRaNlell d2a1 cclige] Al
% SRRIId B3 dal 1 dfAea, Yei YEi dcdld]
yHIe] dliféiad sl 2Rl sziRildi gdsleall
A1dPPiolal SIREI Ud] BRivfol—2UNEIol MBAIRAlA
SREI 8. UM UMAHIR-ARRldl  BidRId
dQed siREl ¥ vuell ‘glei1’ 216123 oial 8 ! dl
GiElisHi scoll Gecidal APIA YuIddl I v
ANEI MR dcdlall allfGio] 21el, HEIfARS]2 — Big
Bang oliE ‘sAIR’ val 3] Ad° &) d 242 As
W Avidiell 3, vdllnel uReiNmi slggive,
syl il [RcllapEll ag uMIR) sHis GRIYd
61, A ‘eIR dedl’ a3 viaviia 8. qail, siguel
dRIell cigRRPi dell Metalicity Aed &1ggl¥ol—
[Rcllapionl 2icehii 11 dedlg] MAIRI. AP A1 AGE
M1 A1 dcdlall A¥aioll UG JAS S; Vid
duail eilfds]-RRAAMRIS deIEnilal oiél! siatisdl
BeulRl clie gea—4¥olofl UlbaIo] [AE211Y dise s3]
agl.
Big Bang GlIE i< A oleil MIZ04

a@lisal Beeid olle dol [AdRer (I
[ArdReldl A ‘UusI2l’e [@AdRR1 YI, GBS
vasieBi [QraRel olél) 18 dell Gl gela
energy density¥i €21SI ¥di dIv¥lei¥i Yel g2isl
31, id Big Bangoell geail i€ s1eidl uiy Mefle
A1 AHA2A1NI % dell “MI1-RS «1f61” (Primordial
nuclei) %141, A1 YvAcd s1gg1¥al, Rcll2pi d
iRl sY2RIal il dleflaiel] aiif@iail 2131921 Ad]
&dl. uRd 1 aif@idlell A%¥al A2 YEdI di Miclal
ol oyglel ¥33] 8. Micial Adl oYglal yRI yaeyd
seil ai¥fl. d (Quark) sdIS MSIRell YNe|d Skl

[ARRe Ayl 8. s41S sRIl QAU ARAcY LRIYdI
Yolldi oiefl, d¥ell 4 Mdddl VI USRI ltdl
SIREI d¥oll 321ds [ARI Al F Adl AR
gdl a3 8. dui yel Midla d oYgla Ridiell
oY 24Al¥all U] 8. oygloiall ARAUY HI
el v 121 37 8. Fdl 3 olilGii Miclel 2418
Aoi9! Ysd oygicl 2RI c1¥l. oyZleig] 2cud>1 Vol
o= AAI¥allall M11MI Elef sl ASIA dY S. VicHi
di §5d Midlal ¥ sdISe| lefod] 24A¥a 8. 3¢
dldod]l d «eial viki A0 &1Y GgAY 8. ud d
0™ gy 52di dl 9EIRl ¥elA 8!

2 YR 2434 scofl Uoll SUISalI 2AA1¥al
&Rl WIdi GR{lal (Baryons) da A18-A19
MMIRPI ACY €0 YR14di Al (Leptons) dil3
viAviidl Ao HYneid seil (JAsgiel ial oyglel)
&R YAd YeIR 8. dalisdl BculRi clie dd16i21
‘desid’ s€l As1™ Adl A4 (10 AsesHi) wAR
do| didiel 107K ®¢ ial 2R Gl (Tera
electron Volt (1 TeV=10° GeV)¥l uel ug &dl curR
dell 2k Gl (Ylem)s| 211 sdIS ual drlani
uRdda &2y, d¥ Ha1d 8. 211d] MRis Gl uR A¥d]
dlfdisla Rfald 2ol AH¥dl Hi2 ¥ Large
Hadron Collider ¥di M1l &1Y €RI™A 8. 21 il
MR &RE Adl diryell aslisedl GculR 21343
A¥Ad a2oliIAl 4% 1 HI2 V21U 8.

§5d <A ¥ -Mldgey oigl’:

1 A% ubA’ 2018 As 212 siAs snRdd
&.—IE G (Ylem)o] ¥R gca AUUI 3UidR
YRI, IR gy Va MldgA (antimatter) cidl
visAVll Ak Al A3 U YMRAi dl
AMNEl A1 g ¥ Mddg AYgA Gl uldged dl
QRre AU ¥ A¥d Yy 8 d d yel
AyYdl ¥ (6193 8. sigyel gy sel, dell
MlAg<yoll sRIA18 A2 A1ddi dHeil [AdA Y1
& ldl d ciddll gd Gl (E=mc’ diofRiR) [Al5Re1
434U sicloidi $RdIY WA B. 2Ry VisHi AN
aglise] 2is oA [ARNRSdIdl Yel &Y sl &dl;
siglisel ga Glodoll 121 o1 @id1 Fedl ¥
(3221, ciglisHi viEl widR g 2434 Mdddl ven
8. cl1sledl 213421 Gl dl siclel MSIR 2Udl ANE 8.
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Al oid [ARNSARl, s dl MldscAdil el
ual ofly [Afler Glvfell MxIRpI yeIe] Gl
‘ad1RAdI’, iS3S A1 RSN 8. dIRAYHI YO
MH dl A s8dIA § aalisdl 4A Gl v
Al i 2434 * U1 SREI o1l 2 Auil MHIRPI
A¥iAd g2 ial Uldged di Ayeiuei Asis 18
[Ada urfld [ABeNHi §A18 2141 &ldl Y.

(Why there is something, rather than nothing
?! asked 17th century German Mathematicin-
Philosopher, Leibniz)

GBlisHi Il ACY MHIRPI uel Gl

ARAc V1o oIl 214 g2eliMi Mdddl As
AR MsRdl 2ifA(deis1, (breaking of
Symmetry) ¥dIGER Holld 8, ¥ GG AIVE]
11 isHi AT &dl. s ol Adlell 3 F USR]
21”44l g2aliiMi CP Conservation Principlesil
¢idl Y 8  d¥i Quark-AntiQuarked]l ivl yel
sadid] oill, d&fl Baryon number Conservation
Principleel YRl 621 Y14, 41 dSel AILR Milolall
ASA 2Ayal eIl HiZell MAI] 81Y L1 ‘A 8.
Aol AlYl 2AdeoAdld AT AVldlall
Kamiakonda viidell 8. d¥i vy 8 3
Mielololl 21 Udil 81 dl doj AfVUa 10”9 3
dell ver dicll AdEie] 818 AZ? eidsINNi GIRANI
TIFR &IR1 YRl A1 MSIReil MAI21 SidRed] AHlailed]
iR SRl &dl.
iIfE dcdlof 2% ot :

yel [Agi2ugl a11ef] vida Mlsie Fdr A4y
¥ ai@lisdi Ak oifé1 (Primordial Nuclei)
A=A FHi WY s1ggivel dial [Rclla ¥ &di,
oA dcdi-syeid di ([Gellae] el dl
vcid A &g, 2 SRE 1A il o dcdiofl ¥
d¥ell H:He=1:0.23 ¥4I MR AWAT? il
MHIRI G&liSell A¥el U] d2IG1 desid dl
A4A YA sUIS MSIRell seilell A%¥el A1
Risn1dd 8. i1 sell Helldse g2all el d21el
desid sl ASIR Adl AHA, GiGliSe] divHied
10" KRG MRiS &d cAIR YA Hall 8.

1 doisd Thermodynamic Equilibriumel
URRAUMMI, Maddl divudid did Siell seil
(RAfsRere duy sy ueidai)ddl 2da1d Gl

93Ul RAcig Y dgA. Boltzmannell Alszel,
E=kT lgjI2 2RI 24ald Gl drusia 218 2fle
Aoig GRAd 8; P cllcesdal AUANIS kall YA
1.38x10” Joule/Kelvin uell dirdl 2AsiA 3 10"K
div3ial 243021 idid Glovf 2is meV F2dl &1, 84 "m"
e gr14dl geaselof] Gl 2pflskel E=mc’ gfRiIR
gl 8. d¥ll dAx13i Madddi drudiel dgfRiRefl Gl
i Yell sigf geaseldl Gl s=ai ag i, i el d
skle] Add [AkRe Aa3ui ulada g 8. ug
Ziolell B doll sqi 1] Ul AR d geasel Al
A2 usl V™A, vl gedld sel eillds ARAMI
"Freezingin" 841 8.

sd15 seil 9423 s [ARNR USR] 6o Mud &, ¥
SIRE1 d¥of a1 sl a3 AR ASA Hallg oi¥l. d
&gl cigloiMi ¥ &l Ug 10K 3 Fdl GluI divyie
d¥all A¥el AMA A1 sRII d¥ell 4R Uddddl cinel
‘sRs’ olixslel, ¥ gluon SBURI & dudl 218
Quargluon plasma 2434 Mdddli &l ¥AyIR divie
10"°K %9 ofl3] ¥ AR ¥ d d¥all 2iAl¥ail 3. I
Al wollii vcid AR, d Mi2lal; cuIRGiIE &9 oYlal,
21 BURid o RuAI¥ell gell 2RAURIN & id sAidl
seil 9Aofl Ml RAtid beadIil E3Ale Al dl ARliS
Beiiyi o veidl 4a 8. d¥edl [Qd1ddi AAIvel «i8l
Ga?lA.

sqI$ fAlwoll sRI ¥ sell WRI, d Rl
(Baryons) s&did 8. il A1 dl AUl AARAY
aridl A5 8, ud dd] Mt s ¥ RAAlYal, Mlela
(uud) 2Rl 8, Ve ofly 2uii¥a (UUd) d oyglal ¥
yaeld Ad dli 2RURN 8. uRd MHIRP dicll A1
A18! oifdiell ieR dila A1 AidBAI Rl dof
ARAY ¥NdIE 28 8. 5dISall Ve AAI¥all dl gl
2RURN 8, vdl d¥ej AY¥al di sl MAdIs] (Particle
acceleratiors) sIRI A% dl Moia idid] £3Alel ¥ AR
8. ci2ilal Ala 3 (oYglol Vial Mlelal), ci@lisell GeulR
aii€ di Mddd] G ot GeV d] (T=10"K) &dl,
AR AU, g dul divdid d¥ell olifé1 2934
A1l s al&ldl (Rid14 3 §5d s1ggi¥ola] olifdi 1)
yellQzsie ol adeiell iy Mlcie Tai 2443, AR
dalisel Gl gddl GeV <Fedl oAl dl
([A=dReld s1RE1 al@lisd] G goidi 2udd a2d] :8)
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AR ¥ o alifGio] A¥al ASA clc. il alIfG4 d
Yuicd He', Vidl AU HIoipii A¥IAd He’, H 2dl
Li" Rl M dl oyglel dal Mielalall RiAl¥aid]
syeRlal AU, ¥ ARGIE AUS oYglol el Miclal
A1 AAYd U AcRid RUR Aq RBellpy onfcy
AY, M Heed H’, HY, i RA1g ¥, Uq
dicuAIII SYZIAM Adl deil siRl Rlpioll 24%at
€32 l01 A¥IAA He’ Uil AW W@, oA UH AW B 3,
Al (Aol Zedls MHIRHI slggIva ([Bcllni
SRRl ? ial 1 u1el 3l Ad Beeicy ? vidliaily
AUYCisell &R0 1 MHIRI H:He=1:0:23% I 8.
eillds Msiaddl Acailds s11d?] afRuR 241 A1k
Heo| M3ICI dl ¥ 2AsY oldl 8, ¥ &lggi¥aiail
[cflapiaii 3uidR 2134 Gi@disHi GiZllal Adl glieleig]
MAIRI 1:10° &1, V1 X Boson did deil MldsRIX
Boson 213 &I, AM(d eidldl siRel ¥ 10°41 is Fd]
AvABI 9g MHIRPI SdIS AN W dal SRE
elgglvval — [Bcllai a2 Bsd MnieI A 62.

2id el F efeidl YA A UsIRe] Gidlis
A%Y! ¥ Gsd MBI gy $RSR &ld dl
AfAd cl@lis 341 MsIRe &ld d [A¥Y SEyalell dl
aidl, ug eilldsudiell Aesiifds dryeledl sé
QUSIA! 2141 isall Avidi el &q ¥ Rcllpedl
AUPINell dcdlell Al HIZ2 dl MYH, sIYGI¥el—
@dlapicll cladl MIAMS dRIil, Population I
starsoj 1%l ¥3%] &d, Vs Hubble Ultra Deep
Field 14cilsal £21[d 8 3 11 ai2al llised] Geul
GIIE AR AAGIY Fdl 9N ug] 8l dIdl 8. uRd A%l
GlIE GBS MRARA &1ggIval [BcllMall die] dlIi
2434 2421601 3] Ad & ? AAd gea IRl Bieg
deid 3 ¥ 21 arydienidi daddl ‘goidiod]
leAMddI’ (density fluctuations) 23cuisyioll
Heild ofl3 24d1f5d yg 3.
‘g™ %A’ Dark Matter 2N €l

13w o, [A¥ASRS Ydisdl ol
GloiSiS aliiall vidlin [QstioflA 2gARId diR1 Q=i
diRl (A%l Sog sdl dRIRAlol] 21fcial AIEAR dIReY 3
A diRI [AHlall g2 [AdIRd 6igIR Ul SIg USIRe
2152 g YRl 12 MHIRRI MR 8lY NA. dIRI
Qe i diRl Qe 35y Aed] viell wenu &

3 A3l ¥ 2434 wsd RAvidl Hi2 gl Hi2l MHIRi
dal sq SI¢ USIRe] kAU <A MR &Y AU,
Foll 23caisHRial SIREI d YU dIRAQAH] ¥sSIg 28
8, id dIRI] d¥all diRI [AHicll Zog Sl %5l
A grd 8. il USRall g<ofl Sl dcsidla
vidll [Astiefl2Aloll 2%l cigiR elaie] 241 ol
vYdISal @216l vo 9y F2dl dicll MY HI2
AYALNAI! Uid €90 olle Adidd vds
AYAISIRA 11 USRI UEIail BReAcUa vigfHlEdl
2NY. &d di 4 YRIA S 3 ¥ i1 USIRell UEIoll
sell gl ‘dp3caisdeldl gy’ Al o1 &ld, dl
alggive — [cllapt aryoll dienl diRiil 34 24218ld
Yg ASAI ¥ ol &id! 1 USRall UeIeall SRII d3ell
s3cuisilell Melly €A 8, U UWRUR, AHY
o seil (Baryons id Leptons ¥dl) cd
[eicicn 242450 52 &5 Al dval 2APY@s ol "Weakly
Interacting Massive Particles i&ld "WIMPS"
YR B dof 243U &) 6N B.

2. 2ud20ldl uiHepsll BculRi ia Aol
Gesila

Big Bang¥i GBci[¥d &dd Glviad siREl
[@QkReN d dui @216l desid sal ASIA i3
velto] A%¥al dl UY, ug A d A¥iAd a1ggiva
ol [Rcflaioll alif@1, 3sa 2d [QuRdl Aslol 2418
AA1Dd YY ASdI sgldi SRRRI 3 Gl@lise diudia
8@ G &d. i1 2421%¥al AR ¥ ASY clod, VAR A
dluMol, A%¥alall 2RI dIvi Fedl 9y ol 3000°K B4
ofl3y A1y . Ysd d [Audl JAsgld, «ife1 019
AAIDd Udi, duall siRl [A5ReNo Sidlolof g
Mol [yuiRel gej 8l 21 A6 aigiis [@Akel a2
‘el ciod]! A1 gedlidl "Recombination era”
5841 8. (¥ 3 dIRd4Y3i dl Vel Combination era
s8dl AN sirel 3 211 ugdl dl JAsgiel 4sd ¥ &di
1) dalis uRedl cloul olie dui “yeld ol
‘fAseii’ofl Gesild isiisell 2adai Ad g 8] 93 d
24 diudiel 3oooK %Y ddi (ionization
temperature for hydrogen) (Af52eioll Gxiof o1
dolighi [AdRel 30 0 0K WRell Black Body Spectrumel
Vo3u &l YA, cARGIE GlBlisdl Add
[AdReld siREI Al Black Body Radiationail
Spectrume] 243U &lda doiss 2.7K divdisia
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Bgi3u YRI1A 8. 2l 1 Spectrumdi e Gl
goidl MlArfleR d2a1 coligell [AdIRMI 8. (V11 doiss
As UM s! ¥37 8. dalisel [Adel 1Y 24
A4sIl YRl [AdR 8. 6, SIg AUIE] URe] Viso
uidlel viddlal [ dl d [@Aqd &, dv¥ d
qefuedl dzal doligell [QdIR YA 8! ey d
“idi, 2ilel Gl@lise] dvdiel €2dl Black Body
Spectrum3i Wien's Law 4¥ol ¥di §28IR a3 d¢
QUISIA ! cidl isis 418 snRld 8.) lcAd] did
di 3 8 3, d AHAcll Gi@iSe] U &Il doiSS
"Microwave Background" &Rl ¥0dIg g 8.
FAR el (&1gglva—Rcllaall diyUIEA]) ial
[Ak:el AAsAs 218 AsqR—bd &dl AR A1 Yy
qieaiell A4dsiMi [Adzeledl % cunIIBI
AlAARddI (anisotrophy) vRdAcuMi &dl d «
vlcABIddIAT JeHda2iHi yer &dl. uq
Recombination era il 2j2udR2ll ual yeld,
AsiAsYl Wda YY wdi, 2l “VlGRIAdAIRA’
j2udR2ilell [AfsReNHi ¥yadid €] 8, ¥R eIt
[Qdeni dl gen $SRl Y YsA1 8. Al ¥ SREl
Cosmologists d¥oj 21342 €lal i1 2§2¥Hdd=2Ndl
urdepti ¥ vcdid vey uHIRlel dqlGRIMddRA
(Anistrophy % IR 8. doil AAeAIRA YR 3fosd s
Wl 8. Ul MUsRell Al ideolla oAl
Wilkinson Microwave anisotrophy probe izl
Y2l dui wRIRY 8 3 &lddl doiss aiglisHi Mdddi
RO/UK divdieid g3y gefueani, gé €l
E2uA1¥i ¥idl 0.001K Fd]l dlerRAMAdIRA Madd]
*RIR 8, ¥ cllise] MR ¥AR §5d 3.< dIvi 9y
<2dl &dl (Recombination era) cAIR dIYdIEAIaI
[Qazeri 8d AlRpARddIIH s 8 ! ug i
MIR(GIS Aol E3Alel AU AAAd Holdiofl
vlGRrMNddI(desity fluctuations)d SIREI dIYll
uldioll d3cdistRl IRl diRIA] 243U R218ld Ydig]
21s¥ o¥f] welid, d H12SiEY e RN @131 eI
elq A, 1 uReia, d 21l 241218 Yo aid s3],
AUk g’ Ald 3 Dark Matter. 2A1uel yRRId
%< (Baryonic Matter) s2di uel 211d¥l A1 21ei
MR cl@lisHi A1dd A1 ‘distia’ g (B ASA:
Weakly interacting Massive particles, gsMi
WIMPS usIRe| &i¢ 23— &® URIFIs #d 2May
ad¥fl) sl AVMAA d3cdisdeion ‘gu’ (Potential

Well)ai 21rue) URRId st A1sBid Udi d¥ef diIRiAl
ol dliRl A3l 3U 421601 YY ASY A HolIA . A
MM dRIl, Gi&lis Big Bang cli€ s1si¥] Hislal
ol 9y Fdi 2116 A¥ApI, ddl 2w3dl Hubble
Telecope &IRI HA 8.

drRidl ‘Yl ua dirlI Qe wA1AMRIS
3yfediskel (Stellar Populations and chemical

Enrichment of Galaxies)
A1 ?d 2AAd, MUAH U el diRIAl &4 1l dRIil

ails dlaviidiy 8. (¥ 3 i1 USIRell A3 dIR] &d
&ld dl ol 81! 32alis eilfAs] siReNRR A1 YRS
dRIA] GRid ENER Hol1A B. YE ENER dRBHI G
qeaiR dl &l ud d idig aiféisla gl icd
2%suell diu 8, vdl doj AR Y] &5 [61uS B.
I, YA sd1 Al 2RI ENER dIR] §5d Als dvi gy
R ¥ UYL €1, Vol dof AP aRj 35 6143 S.
w1, YA sdi 2l 21N ENER IRl §8d Als dvi gy
FY ¥ AARYSA GAd, al d UAUS JUR6lidI USRI
[A=gledi uRen. 2141 diRidll o1f6ii A¥Ac [AQY
oIS 2idAeilal SREI ¥ @R dcdl Al &1, d
[A2sl2al SIREI lidRARSIA Sa1i MU ial SA2AAi
udddr Mafs aiggive Rl 18 do Ml
Y. A A1 APl ¥ dRIRA A d daRilsl
Wi 89 @R dedl gRuddl gl Al 34,
AiddRISIA Aoii A “MIAMS dcdl’ s1ggiedlol
ual Bcllapiii s¥2: IR dedl G A, A
UBAIA ‘diRl [Q2ld AA1AMRIS 213yfedise1’ sBUI™
8.

3. diRiall d1003i IR dcdl AY¥ ] difGig]
MlsA12i0)

Triple a Process a2l [@cllapiof sicloti
Al ASY Yl ollE. s ggf [Rcllax 2418 uAl¥ol
&Rl siolaiiel] isA el aifGig] URl 2ol U1 8.
vl Al Ad sHA: dRIell Bogdi s siclel—
dlisAl¥atall d16f A%fa 8. el agf yAHIREIR
gr1ddl dcdioll oISl 2Adyel &IRI A¥e HIZ,
dRRlcll 3o [AdIRMI dIVMIal R0 SRUS 3(cAUoil] ve
qg] ¥3%] 8. 1Y divdiel di, ¥ diRle] €N 24 SRl
algyIal MHIRIMI YUk &l™, di ASA old 8. il
Al 26y e GrUdl dRIdic 216! [QRdIRM
siolai—isA¥al I allg 11 dedl A Ut
MBI 2101 sl ddAISIR [AcIRMi MR 8. vl dois3
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dIRlell 2U3YHi A HEcUoll 3SR URI S : As Al AS d
‘fAR1e u2iRdl 2434’ (Asymptotic Giant Branch
Star) gRel SR 8. dd ofly AZ d AR oleldi
UiEIAd oldl 8. su2A: Al ViEldell AN Goidi,
diRlall Gl1@1 A1l AYSILI $AAId] ¥ 8, 2418
A1 dRIcll AidRks [@AdRMI A¥Ad dedl yel
BlidRdRISIA AUSIBI HRAR B. A1 dcdiMi YvAcd
dl sicla—2ddisflwa ¥ &la, ud 218 19 s1efi
Aidd] 2o aif@sla uBuRI siRl (A1 3HIRMI)
Vo dcdl, d¥all 24Y1GIS] A8ld A¥idi 28 8. i1
U s dicAddl ubaR a6, oyZicis]
eI silal s dgf UIAIR GIR GRIYd] *HRUIMGIS
AT 8. dal A1 Ad A¥dI 4IGis]g] ol wAR
qg usdi ojglal &R UIR cAR ?-Decay silRl Gudl
uAIR| $MISe| cdecd A¥ 8. i1 Ad A¥dl dcdl,
S-process elements $841 8. Avel YRR é11R
dcdidi siofal dial isAlwel clie diggivoio] 2elod
211, uRg el A%¥al i3 APIN U did s7g.
siclol al lisAl¥olg] A¥al [Rcll2pioll il (?
particle) 2icisl &Rl YUY, el ¥ d16] [€AdIRM
A divdiel ddl eolil A dl 41 USIR dcdig]
A¥al 12100 gell AB. 11 2d A% dl dedil a process
elements S341¥ 8. il dlvis Feall olIféi&l] ile9
YAIR] IR €R1Ydl dcdiof] i%atofl 13qui MBI 8.
Aiciidls 8 3 11 2d Av¥idl dedl ofl2lol, Aislu,
Aodieflni, ScAln didl id Aldlsiclef Mriel GiIR
dcdi¥i oigiuiat 81 8. A1 Giell ub1Al gsd 242iel
dllEguI2l MR 9E) £ LRI dRIRAIHI ¥ A%,
g AUl 1u-20 21| €O GRAYdI dIRIAlall 6]
[AdRMI Zsi,, A¥IdI “Giaslell 4’ Bid S5 & !

id Yureildi

Acid ENER dIRIRAIaI d1eii, id o AldlIsiel
oli(ig] [Giscioll alIfGiii AciAal IR B. (*Si,, +Si,,
*Ni,) 241 51 Ad] 255U oial & 3 s [Ea1 Fd1 s
s AefHicl 2411 Ad1 MHIRBII [GiSd A¥A UY
¥ 8. ? +activity &Ridg R o1l 8. el do]
*Ni,, ¥i 3UidR YR~ 8. ¥ Yel ? + activity €219 8 id
do] 3Uid? “Fe,Mi YA 8. ¥ 2Rl 8. i4d siesai
A1 [QdIRMi A14dl Gi€l dcd ol 4ETH alilGis]A
oigial B ©RI9 8. dig] ug IR oIféii 2iciAel 3
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MBI Bxlo] 2ANERI YA B, 21 doiss def
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divisell ollfé1 21 doiss ieR gAdl ueledl gl
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AEMINIg] A%¥al UY &) &q d 443 ciVSall [AdRMI
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Gl Gyl 2USAU Gio & (SEI il Yealloll ESSiol
SIREI ARYIEN 24215010fl A3VHId YRIYY &1 1)

88 dcdd gsui agglyaddl did s agi.
Nitrogen AJdIE3Y B, Vsl d VYol HIUAS dcd
yel 8. e elsi gei MR 9E ENER diRI] Hi
algglysis] [cflapii 3uidR C-N-O Cycle ol
Alaviid] ABA gkl U™ 8. FHi C,N Vid O UsHi
Giffid 28 & uRg sl AR 1 UsHi A¥id]
l1g2i¥ol 2usdl 8, d olIgivalall As v Wiid
HolIA 8.
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A19 ida, [Asiie e Bu2ye ARl 5aldlD
23 Ads daicAl vyl &d eliRd ded 5 AR
(ISRO) &4 idl2i [stiel 83 dgf 21801 vidNI[Y
(astrological) el ad d [A¥a1 [A2qd
RiAeloll 541 H12 idR2iHi Vidiell U1 dagiial
U] €lell 8. dof ol 8.— 212 H12ual.

dl. ¢ A236R—A0 1Yol AY AUIR €A
4Pl eiRd Ryeld: vdllfha [@siid 23 g
eAAol & AT Buae ““2glA2’’d idiell
al [Qu1lc1 Al IAu3dd] 2{l-30 RAe g
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.ol diaR yedldl @Ayaqfia epeisaki §°
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als dRIBS I EAoll AR AP 1YL I
R2ueiefl viRi ARMdI Aed dal U2 R¥d [AAY
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243 AAidR [GIRl21e1 sABi A9, ABiIcAd : I
USRell eI A A USRall sl dgf
Gudjaledl Hee AuPii 119 8. ¥AR @lIRd A1 USIR9
s s ¥ Guae U [ARY usRel Gus:eil Sl
U s22l.

AgiAe Buae skl uAIRd HiRdlA
gAAdell oodiR R¥UA el vIUAa sI3Ud2
(Mox) viid MIH s41Mi 148l cAIRGIE Vil HIfEdlel
Gusd 243uii 3uidAd sA w1 Adl siRlRd
Guailaisdiild [Qdld sapii 211921, 2611 gy d
Ayel HRdld ciudig viidell U4 A1eA S2I
doer (ISSDC) viid 2iAlRd s3] q2A3d v
Al9gl.

cliRd¥Mi vidlifhA A3 siRld Hizieildl

ATl AU, [QAAQuUIA adl sedls Qe
iAeiol AYIAT vl AlAe HAal &IR~I MIH
(siRl21eiloll 2HeA1 S41 2186112l olaigl.
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ciail Vidl ods ElcRAell AHIA Y1 8.
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sd.
dvell 2siRi2N (Galaxy)ell 4d uR R¥d

diRs d2iiMi dirs Bed1M A3 Vid d¥el Aidzls
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AIRid 21801 Ad 211 529,

A2 BuAed [Aazel

AzlAe s ddlsiR (Cuboid)AisiRall
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sicsold Zlud s USR] AIdIR UdA 8. %
100 die (Watt) Fed] [Agd Gcuod 53 8. el
URUIA 2ial AsRI £3AIl ¥37] ([Agyd Gl 211
y(d 22 o (AR 2i1ue cledl yel ysdanii 2ndd
8. ¥ €35 oedl 35 AN MlAsdisel €8] «3?]
[QgycaB Mol s20. BuAG UR YZdI YA AdES, dIRI
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id?l2i A2d RURAI elal S0, AHd GuAsoall
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GuAlal suBi AIRA B, ¥ BUAGHl VicAd
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MelFen yel se dad ¥AR d eiRkdell sl u:ell
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(dizsl, 20, ods &ici IlAEl)an [onile
exdlal Adl cillds, eARACRIS Ul [GiRl21e
sdldll &. ABIeAd: HieleiPlall A1dl Ausiell
eIl e2lai2iy (Visible), URYicid] dia isy-3
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olifla2iel s3] A5 dal veAAa Ssailciin] [opilel
sl gl 8. i1 H12ue 412 uRiea]l srupii A1ddl Ui
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Imaging Telescope) UVIT : i s Y>3 (DUAL)
usRdl 2(Gsiu ddaudl 8. ¥ [Qyd Yoils
qefyedi gAlel (Visible) el URvicid]l aefyeai
oS Al grell A2 AHA vidile] Audid]
[eila1er s2al Hi2 Ayeld: 4213 8. 21 2[Aslv
As] 19 2RI dR21 dollg (Wave-length) 2aiMi
130-1¢0 doail¥fle?, 1<0-300 doail¥le:

30-u30, ddl¥le: d22I daligi sigiAIsA dl
H12 [5518a1 SUMI A1) B. dof SUY A2l GRAU3MIod
Asui ¢ YA AR dl URYIud] desHi dis dl
£ ioisi 1.¢ YA d¥UI .U YA ARl & d¥i Vidid]
&3] U Sl Us UR (Rotating Wheel) U d2ndd
[scefofl 218112 21342d Ay d Yoilbu Aol uRRARd]
Yol SAMI 119 8. A1 (ARSI Yloda Podleye
dls AReiBYsA (lIA) ddadi, Ae2 §iR
AlBwsy s Al Yeil, di Zal5ua 20
AyoRdl Vel JriRioll 24Ysa MARIY [epiler sdapii
ARl 8. BGus:Wloll Gial 2[GSIU =AUl idla
[isioll G M[AfGiei (Images) MI s2dUl Hi2
[ARRe usiR [5x51ge sAMI VIRAI 8. d¥ell &RI
12 AlssAIY] [ARAR] 2ivid] Addiisa AvY 8.

2. dI¥ dAlA1 sA-2 UAdcid 516022

(LAXPC)
AglAedl ofly Gusl LAXPC &Rl

dvell sisiidliofl dduRr R¥d kA gl
21RfM, ods 8icA d¥l VoA alalis Beildl Biid
el ddi Adsiil [isi sRI BRAYd a-[5eildl
Gui Udl [QAfGioel $SIRA 3 dsidda AlsAAIY]
Hudigp 8. A1 Gusw@l sRlI GuRisd 2i-[5wel
Blidief 3—-¢olsdl gdsgle dice (Kev)all [A2qd
qelue 2o dIvel sABI 2192, LAXPC s
Ae—2WVd 2l 2Adlidll 243e 8. ¥ walisdl Ud
uRYl BciYd 25Kevdl ug sieiei €R1ddIl 21—
srelid  (aiadi GuaAlapii Adidl 21 uSIRdl
Gus:eilal 2ieehi) viudill ug iSRS 2dI]
MId s:diofl 2pid1 €R1d 8. i1 Gus:well [Asie Adi
feler 11 R goréleye (RRI) cldIdiR Ad 212l
goRdleye s sospiced RAA (TIFR)ell Gegre
[AstiolA1A s 8.

3. A2 AsA-I (ARSI (SXT)

1 ddisal ([AsiR1 de (epifel Hod Rud
Z12A186AS112 (TATA INSTITUTE OF FUNDAMENTAL
RESEARCH-TIFR) &IR1 YfcidR{2] 2iig dz{lez, Y3
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21 Busw@l 2 MeR BogidR (Focal-Length)
gR19dl, AVIISIR AISIRell, Y Pfe123 sigdd o,
ydel dRid (Gold Plated) w1 23loid eveil
gR1ddi [ARIe usRel A1 sues [Sdigu (CCD)
332 8 ¥ d216131 HigelA 80°C divMlal sIf 53 8.
A1 div¥lel [eiRisfld rvidl Hi2 d¥i [ARre MsiRell
2fldsicas (Collants)ell MAI21 SAMI AIRAT 8. Al
30Rue] s (A1 uasifl yeldl Rl WA
2ieeli Bc1Yd 0.3¥1 8.0Kev s dlue Gl
€AYl SAIcl] B. il LAY i §Ro1l AUusI2l]
velldl &Rl BRAYd ysUT Gl ([AfAy
di2ifBIsdiil (charactiristics) A¥¥di MEE3U
y2l.

¥. 3sMMA (335 2 1S A ¥R (CZTI)

AzlAe BuAsell AUl Udis (CZTI) 6wy
G AisA-3 2ia1Mi 20-100 Kev 30%i 51 522.
% Gugdll [AdRel 2idl 9aR2l. vl Udls RUR
MisAdes ssMan-I3s 2cyrids [Seser idila
R¥AA MEW adl 2131 (Brepii [A281210f eAdAal
522 ial d 33Ul A [@ARY ubaie QAN
s22. Al Bus:e oid R¥Ud ZlRNgRisIR (TIFR)
Ul Yoil R¥Ud, Poer YleiuRiZ] Aver g2, Uil
Aes AIE¥sA sRI JARAali AeAI21E] [QAsRd
sy & d nsi2pi [@Aald uEIRd (Brightness)aj yel
BleAYol 520I.

u. 23 (o121 2814 A [e12R (SSM)

gl el u-3i Udis 23(cio1 2512 3ifc12R0]
feinfel gaRlell A2IHIR Zog &Il SAUMI Al 8.
dell v BERAU 24MRd AIsiAg] Ald y2uce]
ylael (Scanning) sdlell 8. d Jidlell dlA—
kes AAR &R AISIAHIT SARS YIS AHA HI2
BcuYd Udl €hd (Bright) By B Jisy-32
ildloll AISSA WIdl (Location) [A1 HIEdl As
s, Bu2e RU ey dslifels Bus:wel 1 MIH
Higldlof 9g) 21801 el S24.

AgiAe 2Ayel: eirdla Hvud 8. elikdd
AAdNRY dsifcis AATda AUIdTo I

H2eet3ii M3V AldAE 0] S.
MA eI Alel (PSLV) C-30

GliRdell (A QA Adl UidR Azdige
diy df@sd (PSLV)dl 303 2150 Bsial AiAe
BUAGH dl. ¢ AR26HRall A% AUIR 10.00 Y19
did2iell suo [5.4]. (¥oo Higei)ofl Ayay A
eeisaii AUINA s3] el edl. AgiAe
Gu3gd]l 218 A1 211 MA YR £3Ale 1A dd]
Al-30 Ald AidRALNA vida GuAlasdlil
(Customers)all 6 (Six) A€ BUA&Idl YRl ASNCI—
yds dudl GalRld emeiszRiidi UIfd s?l
€len &di dof [AaRe of 1 Y ¥oi 8.

gql GuAGs ol | avel (Vidilaii)
gsialdial LAPANSAT-2 76 Kg

3disl NLS-14 (Evg) 14 Kg.

YAAA LEMUR X4 28 Kg. Each
(Vs usRall ¥ GuAdl)

o R4 coll 2{1-30 Bsial 2143 d%¥el = 3R0.R 20
o A32ql GUIY = w¥.¥ HleA

RWY-1| W¥-2 RY¥-3 | W¥-4
iy PS1+6| Liquid [Solid-HTBP| Liquid
Strapon |UH-25+N204 PS3 MMH+Mon3
Motors PS2 PS4
Miudoee| Solid
HTBP
qol 138x2 41.35 7.6 1.6
(291) | (Core)
12.2x6
2oy 2.8 2.8 2.0 1.34
(A1)
leA
2o |20 (Core)] 1238 3.6 3.0
(dong) 12
le=f |(Strapon)

¢ HTBP = Hydroxyt Terminated Poly - Butadyne
++ UH25 = Unsymarical Dimethyl - Hydrazine

¢+ N204 = Nitrogen Tetraoxide

%+ MMH = Mono Methyl Hydrazine

+«* MoN3 = Mixed Oxydes of Nitrogens
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same time she did commendable with her studies.
Tessy Thomas could even have been an IAS
office, she even had written the test for the same
but fate had something else planned for this
wonder women, it happened so that the DRDO
(Defence Research and Development
Organization) had their interview on the same
date and she got through it. After passing her
DRDO interview she got the call letter within a
week saying that she had to report within two days
time.

Tessy Thomas was appointed by A. P. J.
Abdul Kalam in Agni Missile program when she
finished her M-Tech from Defence Institution of
Armament Technology, Pune and that is where
she has been ever since. Within a few years of her
coming to the Agni team, Dr. Tessy Thomas had
designed an advanced missile guiding system
which was first of iymts kind in India. Inflight what
ever target the missile was launched at the team
was quite sure about its navigational and guiding
tech that it will not miss that target. But her
expertise and her part in defence world do not
store here she has also developed a ground
breaking technology named RVS (Re entry
Vehicle System) this lets the missile re enter the
atmosphere with a thundering velocity and with a
temperature of three thousand degree Celsius.
The real test for Tessy Thomas and her team
came in July 2006, 75 seconds into the flight and
the test missile suddenly went out of control but
Dr. Tessy Thomas took it as a challenge and the
team was able to launch that missile after a period
of 10 months successfully. It was all due to the
untiring efforts of Dr. Tessy Thomas.

Dr. Tessy Thoma's moniker " Agni putri " or "
The Missile Women of India ", hails from her works
in the field of Agni 3, Agni 4, and Agni 5. She likes
her title even more because her role model and
mentor Dr Kalam is called the missile man of India.
Tessy Thomas was associate project director for
the three thousand kilometer range Agni 3 project.
Agni-lll is an intermediate-range ballistic missile
developed by India as the successor to Agni-Il and

is capable of engaging targets deep inside
neighbouring countries. The missile's Circular
error probable (CEP) is within 40 meters range,
which makes it the most sophisticated and
accurate ballistic missile of its range class in the
world. She was project director for the Agni 4
project that was successfully tested in 2011. Agni-
IV is the fourth in the Agni series of missiles which
was earlier known as Agni ll prime.

It has a number of new technologies and
significant improvement in missile technology.
The missile is light-weight and has two stages of
solid propulsion and a payload with re-entry heat
shield. Tessy was appointed the project director
for the the five thousand kilometer range Agni 5
missile and is based at Advanced System
Laboratory in Hyderabad. Agni-V is an
intercontinental ballistic missile developed by the
Defence Research and Development
Organisation (DRDO) of India. It is part of the Agni
series of missiles, one of the missile systems
under the original Integrated Guided Missile
Development Programme.

Tessy gives the entire credit of her laurels to
her family and friends who has helped and
supported her all throughout. She is very thankful
to her parents and her inlaws for supporting an
inter religious marriage. During her project period
she had left her son sick that too during his board
exams but still Tejas has no complains and thinks
of her mom as the best and takes her as his role
model.

Prime Minister Manmohan Singh told to the
Indian Science Congress that Mrs Thomas is an
example of a "woman making her mark in a
traditionally male bastion and decisively breaking
the glass ceiling". Tessy Thomas was conferred
the Lal Bahadur Shastri National Award for her
outstanding contribution for making India self-
reliantin the field of missile technology. She is also
an example fora women who is doing her bestin a
male dominated society of ours.

Reference: http://www.spiderkerala.net
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