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John Cornelius Houbolt
(April 10, 1919 - April 15, 2014)

He was an aerospace engineer credited with leading
the team behind the lunar orbit rendezveous (LOR)
mission mode, a concept that was used to land
successfully humans on the Moon and return them to
Earth. This flight path was first endorsed by Wernher
von Braun in June 1961 and was chosen for Apollo
www.Kagliygramiearly 19629 FreeTamilEbooks.com
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President Kennedy delivers his proposal to put
a man on the Moon before a joint session of
Congress, May 25, 1961

| believe that this natien should commit itself to
achieving the goal, before this decade is out, of
landing a man on the Moon and returning him safely
to the Earth. Mo single space preject in this peried
will be more impressive to mankind, or more

o KSR be so fcut of 615 RIS QGRS Com




LIW6TTSSIE(E H(WSHWLTE Sig6aesmed) , 1970 oy b
eTH PeYSEET Weflper @meueneaTs FhEl
LD6TETL 6V S SH160 @M EE] [HLLDITLY H6LU6ST LITGH| 8 TLILITL
Ll&ES S(HLUL @@ GN&ECsTeners Frélss,
@ns GCaeb 2 Mg ahHsHss GsmsTer Geussor(hHb’
aerm sSLLemem WILHE Susrrsemsd WhHes
el Lmy.
eomedT GlamemrGuimevL. (1919 - 2014)

Blevalsv D65 &H60T (P&H6IT (PH6V SLLD 6n6USHSHIL
umglasmiumil e 1960 <y evot(has6rlev SILL I (H)

Qeupmsywmil HlenmGeumml weuf mTsveu :
SI6wN&Es meTTHILS meT G\&HeoTerTly, TTeHbGl&L
Gweng Cleuresty colimest LNCIFeTesT, HOIWDFEHS
Qumrmlufwey  dlyessty  gomesr  GlamerGuUITeLL,
b6Vey Y FD6ENITTE YHCWTT. (WPeHSW @QbHs
Brevelifley  GsfHGID, OHAWMDEL ODHSI
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Gumresteury @)\ (p&levflwiy, mest GlamerGLITeVL. BHITET
Blevallsy LD emeusHS gallwl esllET @uisELw0
SIQuTeLGeur eNesorCleusilg L8 (& mILiLiessilgssiT
wmeyb gmest  GlamerGumev  GmumFeneuulsy
Qeupmsrwrs BLECHMeT.  HeluTeLGeom - 11
LIWesoTGLD (P&60T (P&H6V ST 560 QY TLDENVIGTTRIENS
Hleualleyd @M&EIL LTHISTULTL &T&HE LB6sTLS).
SAHHs Hawns wm HELTLGsm  WesflsL
LwesoTai&erfley SelumsuGeur - 13 Gomevallenws
&6y, oMb & LIWLI6ToTRIS6T GLosy|b Gleumn) 6L,
12 96lwiflse allesorolsuefls SriseT &hslyssflev
&6V LD LI &g Liev mHIf] LoesoTsss)(L 65T LE6TOTLITIT.
CurMluilwsv Blyesory gomest GlamsrGLITsVL, &6oT 95
Speug| euwgley Crmusumiiul() 2014 eligsv 15
Q4D CHS) &HMTEVLDITEBTITI.

wsev FHFT wrsenr WHS PeTMI
efevorGleuesSyiyaeir
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Wernher von Braun
{March 23, 1912 - June 16, 1977)

German recket engineer and space
architect. He was one of the leading
figures in the development of rocket
technology in Germany during Warld
War Il and, subsequently, in the United
States. He is cradited as being the
"Father of Rockaet Science™,

I hig 208 and early 30s, von Braun was
the central figure In the Nazis' rocket
developmant program, responsible for
the design and realization of the V-2
combat rocket during Weorld War I
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LevevmesaT(higssm LILNME CQlumm  ellessrGleuerfl
eYLomestl & 6T 1H6v QL TLDEVLYTITTES NeilArm-
strong), eOW&HECHEL &Hmedlssterv  (Michael Collins)

erLellesT  oevigiflest  [Ediwin  Aldrin]  epeury
CarHolsH&SLILILLTTSET. 560 Y FLD6NVIGTITTEI
enamGuim euruGlsmesflLmeallsy (Wapakoneta, OH]
1930 &y,&6M0(h 5 Qb CaHS LNMBST]. HEL Y MTEUS]
UWIS6V QY STLSHEDSLI LITTSHSI

aNTETHSH0 LMES HMPSHSHIEF ClEF6va)|DLILg
SHenFOW  UDUDISSITT].  SeUrsl &eey
BIrbsTwTl BlemmGeun) sesrgl 16 b euwSlen
eflmerT @LHIBT Ssmiwd [Pilot License] GlummTI.
1947 @ev sLMOUeOL yasmwl uulmd  [Naval
Air Cadet] wmemreurmestmy. UFCHeU LISLSHED6VE
&P&5S56v [Purdue University) ojeuj edflmesrellwisy
CurMluilwesv  glewmLl  [Aeronautical  Engineering)
U&@GWw Cumgl, 1950 @6v senL ULl () Gl&smiflwesr
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WHSSSH0 Lmblshss CHIILH Cumflev smwl
ulLmy.  ¢edlBnjlw [Supersonic] Geusg&lev 6(hID
Gl FevoremL allmesTmigensT 1100 wewsfl GBI
el lgu|d, X-15 grllasl eflmeTrhiseneT @uisSIwLD
&8 Sien|Lieud Glummeur.

'CopFWw ellesoTOleusILl LiwiesoT i emesoriissd (Na-
tional Aeronautics - Space Administration) BT&Te6L
(NASA) Ceihgl , Clgulesfl 8 [Gemini 8) eflesor&ILSILD
QL& eNwmesilwirs

(Command Pilot), CLeIL evasTL(hLesT miF&SHligZ
Scott, Co-Pilot] wesflsy HHM HPlestm Fre6lsL
[Agena Roket] FlbloLetr eNevorGleuefl @\emevoriiLis
emsWrLFlemw (Space Docking Maneuver] (g6t
P&V O\FWIG| STLIg6TTT. HUCUTE 6(h FTEHblesLl
eTeh&FleoT LW ULl QevLwm GClEwuenssullsy,
Cmblesfleflblens siflswmil Nf&g5, ol &
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First Three American Astronauts who were
responsible for the first Moon landing in 1969

Apollo 11 crew Astronauts, who made the firs!
manned landing: commander Neil Armstrong,

wWwWw. Ka@@mﬁ%ﬁd Moduft? pilot TReHABY ERARKS Cafd

44444 Rl e "2 Y. AV



gouTLenLs SLHIL LU(HISS), HUTWS UL eN&EL0
[Emergency Splashdown) (pemmuilev LiFlsoL98 sL65l6v
UmiBhgl sruummlestTy. 1969 o®snev 20 @6y &Ifl
516V619160 (PSHEO16L &HITEL MEUSS 2 6V8 LD6STISH6ETTITE),
efevor Gleuafll Lwesors &S TS0 HITHST @ L LD
Qummmy. BreEraledl(mhal CeusfGwin), 1971 (&L
1979 eueny revaMGWIT FleTE6TTIgLI LIGVSHEM6VE
BP&HH5H60  etoTL  Gleuefl ellmest  GlumMlwisy
GurrdAflwrmsl uesslwmmHlesTTiy.

6lesoTGl6u6Tf) &) (6p(6hTEsTS 60 1bIL6BoTIy
eTeoTLILI(HILD, eTLeflesT wjslest yevigiflest (Edwin Eugene
Aldrin) Bluy, Glegyerd) mesTi&lemevifley 1930 gosvreuif]
20 Ca8) NpbseuF. BHlu, wrys, Gleusl Limulesri
(West Point, N.Y.) oj6lwiflsamellssr LisnLSHIenME
s&LpasLl (Military Academy] 1951 uLLsmfl . Gamiflwm
WHSHSHSH6L 66 HLeneUL LIDHG GCUTTEHEGMIS [Com-
bat Missions) &T&E56060 LMIO&SHSHS, 6IwFl&Es
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eflwmesrlitienL edlwomesfl . 1963 @e6v GCaswLIFlLg
M.LT. Qurls saLgHlev allesorais) wibSH rallwedSlev
[Orbital Mechanics] Ph.D. LLL 1b GQlum ee(p BlwS) [Dis-
sertation] erp&lweury. 1966 meubLIF 11 @60 GlgoLblesf]
12 efletorGleuaflll LwissoTg 6y, Ceabeny Geumbleuesv
(James Lovel] efwmesflujLesr UMb, 5.5 Lewof)
Gmrb ‘oesoTL Gleuefl Hegev [Space Walk] &g,
@&soTwt  elesorGleueflufley  wesflgstr LTGISTULTS
Lessfl GlEFwiw (PlgwLd, eTedTm)| @ WIS SITLIg6TTITT.
SELTeLGsuIr 11 LIWETTSHSH6L FIHS) T65160 HLLDTIGU
@nesoLmeug  wesflgeor  eteoTm  eNesorCleuerflE
FflHSHTU 4oL Qummeur.

Grmwomyfluflsy 1930 &6Lrul 31 gy CsHs)
Npbs eowsEGsey  smedlerev  [Michael  Collins]
Cleusi LITUN6ITL LISHLEHIMME SHLP&HSH 5160 LIuNmE
Cumm| eSlwmesTlienL 69lmesfl gy eoTeury. GleoLdlesfl
10 gyevorL Gleuerfll LwestT&HSl60 gomest wrk (John
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Young) ellwmesfluyLest umBS, SiLlestm  6Slesor
CUTSHETHGIL6TT 4756m060 2 WITSHSH6L  @l6enesorLiL]
(Rendezvous) Q&g STLigwieur. 1969 @6V (Lp&H6v
FHSITL LwetTHHl60 YL F& galLsbd [Command
Module) &etTement &hHly eIHlullev 60-75 6mLDEL
2 WFHSH60 &M eUHS!, TLDEVIGTTRI, H6vlgfledT
FHSHT H6msHHle0 BLIOI(HD CUTE, SHe6veTSHT60 15818
Clasmevor () 6UBSHEUIT.

gh&Hly wevorLevd GCrmsH  eflevarGleuerfl
GurLigseiT

wesfls  eNetorCleusiilg Sl Lmsemsr [Manned
Space Programs] pegwmeyd,  6IWFl&HSTa D
1961 Syevor()  (WP&H6L  HleopCeupmle  FHSHITL
LwesTsSHNE igGasmedler. glrev 12, 1961
@ev pepwmellesr &Hl6v  aflmesfl  [Cosmonaut]
wifl s&mifleot (Yuri Gagarin] eumevLms (Vostok 1]
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aflesoTFIILI6L (LPSH6ETT (PHEV LLLBleml (T (LPEmM
6UGVLD UBSTH.  H6urgl eNlesorHSID 1:48 Levof]
Grrb UMKHG, LLblenws @slenowll (Focus) Lihlg S
bereul_L eigludlev (Elliptical Orbit), Qb (h) <y, 7Lb [Apogee]
203 emL06L , (HMI 247D (Perigee] 112 emosv 2 F&lullev
&0l ubSHg. HSH HOWIFlEsT 1961 G 5@)6v
&6Tg)| (P&H6v elevorGleustfl aflomesf] (Astronaut) Syevest
CeliugemLll [Alan Shepard] ysest eflesorlslLflev
(Mercury Spacecraft] UD&& aNLLGI. UTOVLITS, L|&H60T
SILLmISEHSGU KNDE, Feaswmelsr eurevGsm(h
(Voskhod), 91Cg &owib Si6\wflésm el clgiblesfls
(Gemini) SlLLMs6T BLESL LLH), Lev edlesorGleuer]
eflmesfleseT  evoTLCl6usIll  HEFemeLUD  (Space
Walk] GmBGHIBTST  &OMIGSenTLD  6lFwgSH
STLIQ6TTTT&6T. 1965 (&L 1966 euen ] GIwIfléar
usg%  Clgblesll  efetorGleusfll  LwleTTTRISEMET
&g, by weTLey wWrHHlenrs (Grlw,
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@mi$  6lumeuGeurs  [Apollo]  SlLLmisemer
SLTOINSSG). 1966 HEUDLI (P96  6UEHIT
SO wflEsT  esTLGleuefll  LiwesTeH S0 2000
wesflg - &mev (Man Hours) SieniLisugengLl ClLmmi&
ghdHy wrsHSHlenrl CuTLiguiey (pesTeTesafluilev
@ mHESI. 9165 FwW Fepwmelsr wWwesllg
eflesorGleuerfll LuUNHEA wemey 12 wessll CrymisGer !

eNesor IO HemHlmiei

S6lureLGeurs SlLLGems S 1961 G 25 yib
G meTThLIS) 2m6sT 6Tooll Gl&6sTEsTLY Y TG S|
MEUSSHTT. SHSILLLD wesflg eNetorbleusifl Hleveys
&ILLLD ' [Manned Lunar Space Program]. 86T (&mMILIL
eusflasir [Mission] @ essT(h): (p&6VMTEUE), LO6vFlg 65T
(meusnest FhSlTesiley HLWIL all(h), Sj6uenesrLl
urglsmlLesr  Wesor(lb LW6l&E&HS Clamesor(h
SUHEUG). GTETITLITOUS), To%RIT|SE (PhE) b
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MASA-5-646-5100 JUMN

LM ASCENT-CSM DOCKED
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FTHD6STENW (PL9&5H5I5 STLLY, S esoTLbleuerflL

LenLGlw(HiLiev 216\wf&E&HETenel
(pestestessiluflev HIM& emeULILIG). & T LissofwimesT
SeuTeLGeur SlLLEHSH6V (1965 2 &5 &HMeVHSH60
Geusmev YfibGCa My 36,000 Glumgit uessflwimsriy (Civil
Servants), eliLbBE 2erfluiy [Contractor Employees]
376,700 Gu. 1961-1973 @60 SuetoT(h) RBIHES
Glgmens [Budget] 5.2 LNsvedlwiest LTevry. HrEmedlsst
(NASA) L&)Gesr(p 2ClUTeLGeuTE (&MLiLIessTl&erflesT
(Apollo Missions 1 to 17] GlbTE5HE ClFevey CSHTENES
L (HID, 25.4 960601 WI6TT LIT6VT.

S16lumeLGeur  WYwmHseflev  wesfly 2 uNFEF
Gezpw, QU@L GlumBL CFsHwd @6VEVTLDEY
Gumseailsvemev | 1967 wevreulf]l 27 gy b CHH (PSH6L
S16lumsLGeur 1 eevar L& CamaemevTuilest CLIT),
o 6TCem HaameTev aflemmd (Flash Fire) elesorCleusrfl
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eflwresflser, ellfgley Hlflevsnd ,  erLGleuf(h
Gleurudll, preef &meol9) epeu(hd 2 uNCrmh srflbal,
g6 HemgHHGev [Launching Pad] bl Hlengbhag)
BrELTSIl Cumbd  NertCarmmsensds [Setback]
Qamhsssl. Cwms HM HEILITELEEVT 13 LIWL6THTLD
gloum& @enL eufluNGev (PLOTEEF FHETene6sTs
QL (Wigwimoev &(HLUIL CeusssrigwsTUNMM).

S16lumeLGeurg HlLLmigsflev GlEFlg (Ply&Hs
GeuetoTigWIEMEY 12 wesfly  ellesorCleustfle
GmLiuessl&6iT. @ revor(h) Liessflserflsv (6lLmevGeurr
7.9] epeuy LblE &mM eubg LWIHE CUMIeUS).
@nevor(h) Lstflaefley  GlumsuGevr 8,10] epsdTm)
weN&T FhdlFenests &smHM aubgl 69U HMleus!.
ewpesTm)| Lessfl&erfley (HGlLmsvGevr 11, 12, 14] by
&6ITES60 [HLLDITLY LDETITL6VSHENS U, TTIIeLG|. HCLE
eesTm| Lstsflgsefley (6lumevGeor 15,16,17] SHST
L6BsTL6VE C& 61861 (Lunar Exploration) L &&|61&).
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NASA-S-66-11002

FINAL DESCENT

o




Cl&eireriy. efetorGleuefl smwwGHHl60 HlembiNw
26lumsvBeurr 11

eTL(H mmeT uwesrd SHILLBILL HClLTeLGsumr
11 Ws6eL FHSHIT WrsSHeng 1969 godsmev 16 YD
GCapd swrymergl. FhHSITL LIW6wT 66 FreHblal
geofl 5 [Saturn V] pr&0lsL Ceng GleuFesTy coLImest
NGlyemesT [Wernher Von Braun)

lpen&eT  ClFWSSI. 363 Qg 2 WIF(PLEdT
epesTm(hls&sm (Three Stage) Qsmhlssl UL |
2800 Leor eremL Glasmevor(h) , 3500 LetT 2 em&HLILS
(Thrust] SlpenLwl, ABS H&T FTSH6SEL FHD
Claeitently elesoTGl6u6Ill eMLWISHSHEL (Kennedy Space
Center] @(0&818 GlamesoT(h) 6urLl LILLG|. Tr&H6lsL
(P 6TUNGL Y Fl& FaL &L

[Command Module) , uewfles FaLs (Service

Module) @enestTEHEL Ll (H&ES, HlevTs: FalLsb
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[Lunar Module) epssTm T Bi(h& (&) TreblsLl missfluiley
QUTHSSL UL (HHSHS. eNevorGleuefle  FLSILp
(L&), uswsil , Bleoms salLss CleTHILL) WL(HID 45
L6T eTemL 2 66|, YL & - Lewlls salssd STy
ghdlyenerd smM ey, HlevTs FaL s SFhHH T
LD63OT600T160 @ MMIES eFM6YLD &8 GlLMMeneL.

12 Sjg 2 Wiy, 13 g 9L L(pL6sT FaldL| [Cone]
6ULg6|6TT6IT QYL &8 Fal &LD, AILDMTEsi1&6T 658 WIT(STHLD
ClurmM&EmLd, HEVOTHTETl LIS & (HEVIS(6THLD
Cl&mesoTL ). LLEUMU| LDEBITL6VS SV  LB6voT(HILD
mleouw|b Gurgl, Lel FiLY ellens @) (058, i
Geussdlev 2 qmile] Gleuliugasestey [Frictional Heat]
5518 HlengsHg NLTSHLY YL FE FalsHsHHl6eom
QeusiflliymLD, HEtT(E S6uFD LTl LIL(H6Tems).
FoL & (PeneTuiley CHsEGL @emevoriiL] eumuiley|b,
&&6Lb [Docking Parts) 2 66T 6vT. 22 Sylg [HeITLd, 12.75
3ilg ML (L6sT 2 (Hemer [Cylinder) eulg6)6iTer Liessfles
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Apollo-16 Lunar Module on the Moon

The Lunar Medule (LM) was designed to descend from

ww. KUHIPERTBIS P 1and twesgstronauison. thdasraaag Fake

them back to orbit to rendezvous with the Command




FalL s Slev erflolummer, Fm| TreHbleL 6r(epler,
Cugleumiig shslresfiled @mmse aHy - 2 ensLl
umesorLd (Retro-Rocket),

WesTesd WhHSITD, 2 ewwre], B Sy sHlwensu
SILMI&F) wememsor. 20 g 2 WiyLD, 11 g 691 L (LPL 65T
13 L60T eTemLW|6T6I [HleVms Fal &HHHl6v @enesoriiL]
HleOeUTUN6Y  &FHeyb, @mmEl gm @ evor(h
Tr&6IELEEHD  Senwasslul(herersr.  GLOeY|D
semafluley (Geology) &T&H6eTTHRISEHD MMID LNM
CormemerTs &(HENIGEHLD, LDEM6VES SHMEET LOETITEV
wrélifleensrs  Glamessr(h) ©6lF6LEVE  &6V60TS(ETHLD
Cl&mesoTL ).

seogulley  grH6lsl  &LUULH  geuli(hd
Gurgl,  eperml  eNlevorGleusl  elomesflas(sTHLD
YLHS FalLssHHlev @MmmGCs  HIHSHLUIUT.
138 Sylg H6mid, 33 Syig 6L (6iTeT (PSHV 3(H& (S,
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&lyeu g sedlmerr + GlasGrmedlesr (Liquid Oxygen,
Kerosene) el obgl Tr&Cl&L erEhdFleTaeners
Camesor(h) @Qumidl 41 emwey 2 wWFsHHlen (b
SIBl BlWTySHSIS CemeamLsl. OS5 81 Sl
2wy, 33 g eNLL(peTeT @ressTLTD 34(h& (S,
&lyeu oy &erdleest + &lyeu smamigyenss (Liquid Hydro-
gen] erflyLd Wb&| TrH6ISL 6T(EheFletTaH6T &L LILIL(h
6flesoTEILBILD 116 601106V 2 F&Flen W JEMLILIEYLD i)

&1600TI9 55185 Cl&mesTLg . @MISuN6L pLpesTMITLD
SIH&E 58 Silg HETD, 22 g eNILL(P6ITET seMemnMm
Tr&0sL &LULL(H 6SlessT&IBILD, LiLo6voTL 6V 65&51uT6v
(Earth’s Orbit] &lPflg &I &HME O\HTLRISIWGI|D
eT@Eh&FleoT BIMISSL ULLE). LGsmer  ‘spuliey
eg&luflev’ (Parking Orbit) &mHmIb Gumg), elleser&ILBILD
‘eremLulpLiLy’ (Weightless) SiemL&Imgl.  HLGLITE)
eeUl6e] eihluN6v &MMID efesoreF b LfleoT Coussid 17,400
mph.
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Apollo 11 Command & Service Module
Orbiting the Moon

A cylindrical Service Module (SM) supported the Command
Module, with a service propulsion engine and an RCS with
propellants, and a fuel cell power generation system with liqu
hydregen and liquid exygen reactants. A high-gain S-band
antenna was used for long-distance communications on the
lunar flights. On the extended lunar missions, an orbital
www.Kenimaimedesrument padQige wak reefamilbbeeksnomodu
was discarded just befere re-entry. The medule was 245 feet




SCwf&Ess  HWPE  Hevaler  IemwHS
HTHS0 QDBIELIS).

SFFLWD  HeoF HL&F  (Ground  Control]
letT&H6s0TEm0N&H6T  HTVSHMSWLD,  HTTHENSW|LD
gletaflwwomis Hewflggl,  epeTmmd  HHSEG
TT&EOSL  HHIen6mT ey 2 emsLiL s  (Thrust]
Carhess  Ceustor(hld  erestm  6Nl6vorGleustf]
efresflaEmeE SiMleyeny eTligwg b, Freblasl
WBessrhHid (phHissl Ul ‘eNheemsn GCoussms
(Escape Velocity 25,000mph] QB@HM& |, Lsluflesr
NigwmesstLomesr  FUL  ellemgenw BN &hHST
LoesoTL6V FLILN6L &8s GasmeTHIingl. ell(heHsmev
Geusld eretTLSH] 7 6NlevoTCleusl  Di6vITL &S 60T
FIUY ellensemls &SL&EGW GHmmbsers| Geusid.
Sjsueumml ahHsHenev HeOLHS TreHblsL, mHalls
2 hgl &65) Grutlery CgTLhs)
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Clgsvevib. Lblullest Fylienu el (h eSlessr&IbILD
el (hsemev Clum , eNevTTIg8 G F &M 7 6mLo6v GeussLd
[25,000 mph] GgemeuliLi(hi&SIM&!.

epeTmmeugl SHH&EG Tre6lsL eflbgl, FHSHIT
FILIL| LD6SOTL6VSHGI6T HSLILLLGID, YL & - Lesofls
gaLsb Nifle) UL(H 180 &Il H(HWOLI epsTOTEUG]
SiH&&6T (pemesTuN6L 2 66T HlevTs: Fal&HsHens
@enesoTsHg  CleusflCw  HmHMIWGID, EPETDTLD
S[H&E TTE6E6sL MBS CsTearsng. NmE
QL& - Liesof] - (Hlevmss Fal &g IS ML [Hlevmemen 6L L
BILH, @mms GeuestTigul eSS HeTHenss
(Tranquility Base] &esor(h WNigssl CBHIHRISIWSID,
STV TTR, Sjevigiflest @\(Heuy WL YL &l
FalLsHS  Ol(phHg FHHTH SaLsHHL @ILLD
rplé  Cl&TessTLTT&6IT. SI6UTSHEDET  DHME
Clamesor(h) FaLssb KNflhgl, FHS T FFLL eNengwmev
Geuswmigs HCP @QuWssLUILL , Falsds [rTeHblsl
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MASA=5-86-5113 JUN

—

LUNAR SURFA

< _TOUCHDOWN ON

L
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GGy @QuUINIEG 5[HES! ClgIUTSHS &L (HLILITL(H
weomuiley @mIEwg. FFLWLD 696soTessilev
SHEVOTHTETILILTS L& - uewnlls FalLsHHlev, 70
M6y 2 WrHHlev ellmesfl emwGasey HmedlesTen
g7 eule] eSHullev (Lunar Parking Orbit) hlevemeusd
S QubSTS.

SLGILTeLGsur - 11 LestNELILILD - Iy ETHEMLE
Alp ymuule enwwsHHeNHHS 102:45  Wevsfl
Crrw &Y 65 sflwms wrenev 4:17 EDT wewfl&s,
[1969 2g9eme6v 20) HOWLFESE &(WE, FHHITSH CHIT
‘SIS HTHH0 @MmIS FHETHET SFTDOLIEY
grélenws Herll , @ FflHSHTEF FhLMSMS
2 uEIMEG ThHHHIS STLYWG. (PH6O6L @mmis
(LPESTEDTLY.  6D6USSHEU]T, [HEV QLFOEVIGTTE. @&
esfl&H6sT emeUS G R FMI SMevly | Y esTTEY
wreflL @6eTs515E @& Wr6lu@mD UmugFsFeau!
‘eTETM| Y FDENIYTTEI Lenm FToHmluieng 250,000
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Apollo -11 Service & Command Moduls
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ey  Glgmenevallsy GosmLmer GCasmy  LLGsTeT
&S&H6T blFaNb(Hlsa!, CI5Temens STLEFUIN (P&Hev
wesN&T FHSTesile0 @M BLLOMIYS ST&F FT&H6m 60T
Yifleueng s sevor(h) &61flSSTTas6T.

Hlevallest  SemwHls HersHlev CrsiflHs
wriflssir, ClFuws LiswflasT

SLTD6MNIGTTE, HeVigflesT @ mHeu(hHL LeNuesr
FILLN6L Y mMl6L ee(h LIMIG6Tem Hlevallest FLILN6V
SimHG HemsHSlev’ (Tranquility Base) eteuaiss
Fyowb @ 6veuroey, @\FessTL 6wy evsfl GBI 160
3y STTLD BLLIOTIGETTTTE6T. HLIGCLTE| 49 Liaevor(h)
UTenms &SM&6T, LeseT r&lifleer GCasiflsgeuy.
&flwa srmm| (Solar Wind] & F&flenw Q4 Tm 62(h
Gevss &5 erdlyurLiflenw (Laser Beam Reflector)
EHSNT HETSS60 DS S 6T

SibHHg Blevallesr Her  hlFemen  [Seismic]
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ENTRY INTO EARTH ATMOSPHERE
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SMlwus smellsEnn  Blijoreflssl  LLL6oT.
SCwN&ss  Csmyemnws — Hmguiley  BL(H
emeuSSH6eTT. L CHmeT Wwesf gy FhElT HersHlen
(LP&6516V @MI(GHSTEIT (LPESTETTLY. EMEUSSITT. HTHISET
g&H6v Wetflg @leT FLMHTETHSHIMETS 6UBHCHTLD.
1969 gg®emev ' eTedTM| H(WHS 6T, Hl&envesr,
LMMID epesTm eNmesflasT ensCW(WSSI L 6ff
2 Courss &0 HmIGs areTmlestTy.  HHSS!
250,000 emwev Glgmensvailsy @)\(hHe &L GleusTenerr
wreflemsuiley, @eTmHlug Hlasven|Lesr [Nixon)
eflesorCameT HMrsH ClemLFLev [Satelite Communi-
cations] @\(HeuHLD Gumesflel 2 EOTWIMIYETTTTS6IT.
SIGGIL6T  FhHSTesilev  eTevOTETMM  6L6TITETOTLI
LLMISET 6T(H &GI8 O\ &TeusTLT&6T.

eflevorGleuefl  efloresflest FhSlFene N (H
L6185 5L
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AN
0 e
S

AR,

DROGUE CHUTE DEPLOYN
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gh&ITs saLswb [Hlevellsr Hemguiley 21:36
wessfl CoIL SmSwgl.  Fhlrestley HLIOTYEF
Cewiuesilasner  (WisHsHIs Glameser(h 60  Lessf]
Grr WBLAL vweTH5IS5ES SWTT ClFWSHeTy.
@@ eNwreflsEnnd FHHTES FaLssHHler GM
Fbflev gmls , Bps STHRIGWL BTHSETEOlMWS
seogullev  gletoreHg  NL(H, HFm grebsl
sTep&Flenent 6rflEHg Goev erpLl, L& - Lewfls
FaLs56sTH @enenrhgl GlameaLgs. AbHSHSH
eflresil&6T @) (HeU(HLD, UL Fl& salLssHle0 TMs
CameeTLgID, FHEHTS FaLsb FletorgsHsll UL(),
ULH - uesslle gaLsd WLHL NAHE, TTEH6SL
5400 mph efl(hsenev GoussgHlev &hSHT FyLemL LB
, Ll Grred) WevorL &)

LL6UTW| LDEBITLEVSS(HGs 6ubhSHSID, &Fiflwimest
FOWSSH Y L6ewlle Falsd SHewoTgssll LILLG).

QL& S FaL s L (HID
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SPACECRAFT RECOVERY
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epesTm| elomesflasEHLeT 2arihgl, Lell FFyLLy
allemsulley  @EsEL  ULbHES STETTSH U6
Geusgdlev (Acceleration due to Gravity) UTWBHE],
o grie] Gleuliusserredlest 26enGL 6rfl BHLESSITLD
Gumev Suumss eubhsl @QDESIWGE.  UFlolNs
FPSHT LLLEDMS AEWIGL (PeTGL, el
LUmym@&L [Parachute) (&enL&6T SmeTma GleustlGuwin),
oem6V 24 91 CHH YL HF& sal s LTHISTULTSS
&L606L  aN(Whg LISHSHG. efmesflseners
seooT(h) Y& ss sy Cafeas 6lwiflasmeallet
sLluey U.S.S. ammyblesrl (U.S.S Hornet) swmyms
ameuruiedl(mmbal (Hawaii] 950 enwsv GlgeTCLM &5
Slengwilev sTHS(HHSSH. cpeTml 69lmesflasshHLD
SL(H B&sL [Decontaminated] LIL(H), 14 BILS&SET (&LD
ojyevoflev  [Quarantined] SiemL&SL UL(H  6voTL
Cleuefles  &(HUOlE6T  eTemeuwyd  Lpblulley  LiFeum
eusssTesoTld H(HLOS SHILLY 6oL [Biological Isola-
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tion Garments) Syessflbgl Sesilwms eneusHsL LILL
60TIJ.

preTeflest erFHlfsmey  efletorGleusfls; GsLsL
uenLQwhiLy

BTET (PH6TT (PH6V CleumMlagurss ClFuis
efletorCleuefle FHSITL LIW6TTD 6F SigliLienL
LTLEY HHHTEF FrHeneTTLL NesTeubhs &6V
BTLH  eumesfliisy  edl(gh(EpmesilasEm&GWw, Glumrm)
HIEW|HS  UOIBISHEHSEGL et Gleuefls
CaLedley  eufl UBSBEI- 2058 BTET,
ooGrmriumeiley  m&T  (European Space  Agency)
Glgsusumy (Mars) , Gleuersrfl [Venus), Lg&&Gamer
eflwimpest  (Jupiter), &Feoflg&Gasmsir [Saturn),  Lgest
(Mercury) Gumrestm Gasmerrmigerflest

BlevaN 60\ (mb& 578 GamsiT L LBuglesT aulgeuLd
GsL6v uenLClw(HLIYSE aNensuIlLLg).
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Three Moon Astronauts in Contaiment
Chamber

Neil Armstrong, Michael Collins & Buzz Aldrin
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SeumenmLl GuTey eumevLhest, eusSITs GameTasT
[Asteroids) Qi ul6] &HEHSHEGW 6ufl uUEGHSHHH. 2014
@60 mrETaller euTCWMT efletors LiLisugsT (Voy-
ager 1 - 2 Spaceships] L6V LOl6LEOWIEST EMLOEVSHETT
&LIHG| BLO&| LIl 6ssTLeVLD HTesoTly S(HSS (&fw
LD6TETL 6V S SH160 LILI6TITLD GlFWISIMG).
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2. 2020 <yevmgev GlFsusumiigh
Cammer GlFsvauid MGTTNIwG

SHILID

[5Lbenr - 2]
2020 sy evoriged GlFsueumils Gamer GlEFsLsILD
GrmiNwg S

2020 o®emev 24 oy GsH  FCFTLSIW
gemeysTallenwg &obhg| GlamessT(h Foakw Fresblsl
Clasusumiis Camer CHTeHE & C1F6v6VILD 6TEOTM) FORLL
efevorGleuefl i) 6191(6h(EHTETT 2, 61650 LISH S 65T
& 60606, Lmesfliuey  GrmgGuimestmen 2017
S1HGLTUF 10 @6V HMNSSHTT. &FLOHG| ClEF6VeY|LD
Gl

www.Kaniyam.com 79 FreeTamilEbooks.com



RN



sWrflss Clasueumiig sermeysmallu|b
(Mars Rover), pegwmellesr @M@ SemLSL(pwD
[Landing Platform] 2020 G WASHL FelKWIEST
TSNS HETSH6V eUbHS @QMBIGD  ererm|
FaMeoTIT]. SSSHILLD OFeueumitss GCamerflev
Glgbwesst jglienug [Dust Storm] selly&Hs 2018
24,650TI9.60) (& 2020 46507 (H & (&S SH6TT6lfl meUEHSL
LLL&| eTesTMILD (HMILSICLT.

geuw LGrmiLmest - M pré6laLl &L LenwLiL

remedlest eflesor&MM) - &Hemesradl

ClFsusumilg semejerall &MY 8 6LEVG)
10 wremssT SILLBILL ussslleensTl  Lflu.
WaSHlwL el CFesusuriis semshlev 2 WLy (7
3llg) sleneTsensrs GCsmesorly, 2 uNiflest esvelgsit
®R(H HTVSHHL @\ (HHSHESTEUT 6T6tTm| CHFTHE G LD.
CemgleEw @ et s@HeN&EsT @ OmIT - ammLIlL
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(LARA - HABIT]. s@mallsemers swy OlFwligHeneu
oCrmiuNwu  Br(hHssT. @585 LD FCrml
6lesoTGl6U6T Y 6METITIISLD, ToIKWIEST TTeNVESHTLOTEN
elesoTOl6u6T 9 emeETITILISLD M2 (8§ - Euroean Space
Agency - Russian Roscosmos Space Corporation) gg{,ai]u_l
@ yevorigest Fal () (PWHFACW. SHLLGHH 60T (P&l
&M&CameT ClFsueumiig & polsueflulisv G 6o

@mLUUgI, @@ &TeuHSHleL 2 uNiflerr epsvailser
CopmeTms STTESTON6ETS|  6T60TLENS  6T(HS SIS
SITLLSHSTEOT.

2017 syevor(h) Y TLUSS  (PSHEST  (LPEmM
ClFws g semeTs: &LLeMLIL|L LIWesT (pwmE,
Clsueumiig CaTeT oi(HE6L GCl&F6TM 6L 65T &6 M| &6
Crrhg Camevellwymmegl. 2017 wryg 14 gy Ca&
emUGCHTTT elesoTGleu6rfl 676 S 6mE ) 60)(HHS!

WPSH60160 eFeuliLl L GlaFsusumil efessramluyLb,

www.Kaniyam.com 83 FreeTamilEbooks.com



Heat shisid

Adoper  Bodohel

Sodar pasek
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Solor panels

"'\—\_\_\_‘_\_\_\-‘-\-

Communications anfenna

CRUISE STAGE
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gemeysrell @m&&lw (Mars Orbiter - Landing Mod-
ules] gGsT FrgHeTL LWSTEH, 2017 H&HCLTUF 16
@60 Glesusumils Caomemer enLWMg| sufl SHeum
eflLLesr. mEmHemaysmall Glasusumuilsy 9B
YOIHSHTE 2 NI CFUSSI.

FET ClFsueumiig semelerall - @mmiE &erLiSLLD

‘beors  Couys  ClFsn”  eeTugl  SLBS
usSTesTT(hisermil  GlEmsveuliupd  BrETellesr
GlFsueums  LOHETLD. GClgsueumiigs Gamerfleor
aHrsmens CHLEL SILLEISEHSE ocoliesil&Hen
LIW6DSTD  (PSMLUIYES SLemeuliL| . "soLSevfl & 610
SlLLs  (@mluusmiluiey  sereyemall  GlEsueumiis
Gamerflett euLg|(HeuLl Lieslld HemgHlev LHWCHTT
L@Sow Urmus CoTelshSs QnraislujeTens|.
2 6BOTEROLOWITS BTTEISET SHevorL MWL CUTeuS | SHHS
uesflgser By 2 (& FLowID, D6vsTesn 60 &eVbHE
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ExoMars 2016: Mission to the Req

Thie misshon will analy:

TGO o atmesphere for el
[Trerce Gag Orlbsiter) L 4 ke
will search for evidence 3

ol eeethane and ather

trace atmosphors; gases
that could indicate ! f
biolog al o geologicad L

SClivily om Mars =
& This

. ./ ’ '} land

-
b 20 & nwe Exomars v m
-

j midskon, this tme to burmoes
- 3 into planet™s surface in scarch
far rganic matter
TGO begina its icientiic work "
TGO sdjusts itg orbil
] S¢heaparedli takes resdings

Ot i TOD enters Mas ofbit, 53 Schiapane!l
lands an planet's serfsce
Schiapadelli separates fram TGO
+—4 Wsrch 14, 3

Praten recket launches mestian
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SHHE Heveneuuiled 2 uNj WHHISHSHET 6UETTE
&GS @QHSBEHMST 6T60TM)| SHevoTLMleug|. FGlesrestlev
o Wfleor eN(HHSH&HEGS CHeneu Hlyeu B, HOGI
2 LbNey 2 6mem  LGymeest BGestm  yLleuld
GuTesTmD HFl&HSHEVITEBT SHITTLISTT HlgLILIEHL Y [T T6ev18
epevsEam|&HGCer,

oy evwdls, ocoliesflldeny NFHWL g ieumeri,
S| fICENTEITIT LISVEBEM6VE &HLPSLD.

"Crmeuly 2enjHlaerflest QUL SmTevd BHlgliLime
FITesoT(hH&emmLg ClFeueurils SHemHensd 2 email
611(TH & 65T M 6DT. eeUGleum(@m  BTeTTL  Si6meu
LLuNeS (pbgl gmeserLl UL (), Geluessiliy Ll (b
&GS TesT LisvsflgsenerLll Liflhg) eu(helerment!’

6VLITEUEIT 6VGWIfen, GlFsusumiiss @mlLiLessfl
NpsL QL uieumef], STFCEIHEY LIGLSE06VE SHLPELD.

"o TSHIes  HLEVIL 2 6o slveumeuLIm(h)
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&6y (Svalbard  Island]  smewTLLU{HIL  HeVL
uesfl& &L 1gullesT @UIMensS SleneTa6rfley HI6s0)|85HS
2 uNiflwev 2ermessfl’ [Microbiological Oasis) ¢R6tTeMM &
&60oT (hH LN 19 &5 |6TGeITITLD. SIFTHSWILDTETT  HHS
o 58 Geflyl L@Hseaflsv suails 2 uNiflwev
SUBTIRISET HILSS(HLLINS BTHISET eTH LTS
aflevemen. 1996 b 600T(H H6TITLMTTE L& E60
&6tTeIL (H &S Clasueumiis Camerflest allesor&Heven6vLl
(Meteorite) GuimesTmI, HHS G HaletT 6ifloEMEVUT 6V
Gomevorly T(H5S &MHS 2 CevmasLl LUmenMLI Lefkis,
(Magnetile Crystals) om&liflasir 2_sirer eor."’

QDTEITON  IPL6v6T, Sy uieumer S,
24,6V GEVIT LIGVSHEM6VE HLP&HLD

"uremm  AHbHSEGH6T ClFsueumiis  Camerflest
UTEITMEnME FamId ULLeOLS (GMILLSIIL 6T

(Barcodes]. L4&lamiig sTemb eeuGaury o(h&ELWw
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womMIGwry yHleng elhels@n  HenewrLiLs

B|6VOTLITES: 2_6IT6MG|.

‘somredT HFmLeditugsi [John Grotzinger, Science
Team Member pr&m M.L.T.]

ClFsusumius Gsmefley @uddl 2 ufijssr eump
LBC6tT sumw @\ (HEH MSHT?

&LHS LUSSTeor(h Olsls GClFsueumiis Gsmsr
&M Y mUFHEST epeod  Wlesgs Hml  &mev
Geuemeuiley LBGCHET (&L GHTEOL  &HTEVEHH 60
Clgsueumiig &LpCleustiludisv ComeTmISI &
eTeTlgl Gl eumEmgl.  eNbenswmeT @QbHs
BCxeor  Hlaspsdl eumesfliusy 69 eh(spmesflsener
OuE M oPsH 2 renE.  @BS0 LB
ClFeueumiis

Gameflest 6Thg allg (GLp6l6usI  LOTL6Y|SHE)LWD
@58 6UTaIl6VEn6. wpaeuresst(h)  CrmeHle
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MASA Curiosity Probe Close to Solving
Mystery of Mars' Missing Atmosphere.
[Movember 2, 2012]

MNASA's Curiesity rever has taken significant steps towa
understanding how Mars may have lest much of its origi
atmosphere. Learning what happened to the Martian
atmeosphere will halp scientists assess wheather the pla
aver was habitable. The present atmosphere of Mars is
imes thinner than Earth's. A sat of ins ents aboard t
o K TE b ested arcanalys EIEERBILE S OKS Sabsp




Clgsueumiis GCsmer  (SHWHlemsy yuley O6lswus
aflememeyseilled gHULL HT&HE 6N6TTESEHS (S,
mprerellest Sl flurdlly  Hereysrall  LSl6v
SeflEGL  ereorm e FUTTSESEL  UbHSIDS.
2 pusHwmgn WBEHer eumwy Flev  BTLS6T
SI6VEVG| EUTTTRIGSET [HlesHs GCeussor(HLb. 2010
g&Luy  Geusfluiiysy mTET 6w Y Ui6)
emww  eflEpepmesll  Glseallsst  evmlmev  (Kevin
Zajnle] Glgsusumiis GCasmefley  BCHesT  eumyy
@muug umn) VBlsab uiurh CsfleNssTy.
SUEoTTeV 268 FLWSHSHL eTHTUTTS 6NSHLOTEH
Cl&eOGasT oy wieumsTygsT CeuGmmy MHlwiduyLesr
Cesusumiis  Gasmefley  BCxHer 2 MUSSHSHS,
efler& s el &g6meriy.

Si5meug| Clenblms Csmefley Bleswd “SrélL
HwevsGem” [Dust Storms - Dust Devilsa] L5Ggeor
2 (HEUT&HS SMIeTTONEl eupLenel. Gl&edGasm
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Life on Mars? Non-Detection of Methane Suggests

No Modern-Day Microbes

I XUl MORTS —_—

SOURCE ?
comeglary imgacl o mslesnlic |:'.L ] ‘ _,..-r"" _.-—"/‘l
»
ATMOSPHERE
CH
< Ha
and
\odd\ sinks
VOLCANIC -
LA inbersclons with near Difusion

sulece crganies 7

N7 i

Methane
st

WATER 'I.I'J:-ﬂtl;'l.-'lll:,'ll:,'k
Interactions ?

Hypothetical sources and sinks of methane on Mars. The simple
organic gas could be produced by micrebas or active geological

processes, So far, Curiosity has not detected methane in the Marti
atmesphere.

Image: NASALIPL-Caltech, SAMIGSFC

wwwiKaRiyamicemne definiti@bdetectioroghamilhbockhl cbamist
Chris Webster, instrument lead on Curiesity's Sample Analysis at



A6 s Gpederty WCsH6T 2 6soTLTOY HM(G R(H
H&! (PO 6UEGSHSHIS STLIgeT). Glasusumiis
Gamefles 2 6o ussfluuTenm&sflest  Gom
Hemmigserfley  letTesfluisy  HmEsevmsv  (Electrical
Discharges over Mars Iced Surfaces] 5GCgesr eumwy
ComearmieusTes Famlesty.  Ules FaldHHlev
Bleplsgies sSTLL uUesfléaslily WBg Lleresflwiey
BT&EsH60 olFligl, CuTed @usssemsLll [Laboratory
Simulation] yfllbg Curgl BCHeT epevsEamIgsH6T
[1.41 x 1016 molecule of Methane per joule) GgmesTnilewT.
40 gyetor(hsemmes ClFeusuriis Gamerfley BHCH60T
fmgerey @ @mLiug ummll CualLLH eumESmG).
15Cs 60T @\ (HLIL

2 uNiflest BellE6T UMPEYSHE 2 SHSHTEUTSHLD
3461l & (GLD. Bl Wlulley 2 emer 2 ulliflesr
oSeilaGerr GlL(HLOLITesTenLD LGS 65T 6UMUL| 2 630TLITS: S
&ITIT6TOTLOITES) 63T D 6TT. preTellesr GlEsusumiis
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gemeysmell  “Sluyflurdiy” Oseusuriis  Gsmsir
eTLILIgS &60T eumw& FLpbleuef]l @ILpbha gl eTeTLmS
SMlwg SILLBILL ul(heTerg). SnHGLTeng W
Clgsueumiis Gsmsr (Foleueafl 9 WPHSHWD L blemw
aflL (100 @6 1 4,8 HEOleUTs 2 6iTET S|

premellesr  GlFsueumils  Smev Hlemev
eferamiemedl CEIHEISH L]

2014 oyib  oyevorigey  GlEFsueumils  Gasmerfley
&LpGleue& smevblensy suFeummMenm a96T&SLTSL
ugley GCewuw @masslt  GumEw  “Geuest”
smevibleney Ml eletsrasnismallenw (Mars Cli-
mate Mission -2) ey&M & SIS HlenL &5 9L L]
6TESTM| BITET (PHETPODWITES AW NSS! DS
Clgsueumrs ellessTrermiemell  eTL(H&  S(HelEemeIr
gome  Clsranh sewllbs 2 wrsHe (90
3870) emwev [HemeulL eiflufNey &M  eubHG)

www.Kaniyam.com 97 FreeTamilEbooks.com



Mars
North Polar Cap

January 1997

October 1996

= May 20, 1997
P. James (Univ. Toledo), T. Clancy (Space Science Inst.),
5. Lee (Univ. Colorado) and MASA
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Kasei Valles of Mars

CHRYSE

PLAMNITIA

XANTHE

PLAMUM
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&LpGleusil 6umL| LDEBITLEOVSEMS U TTULD.  ELETTM)
yeoor(hssT  eflevoremienall  Yflybd  SbhsHE
GOLUls FILLEGIHE WGW HiFHE ClFevey
485 18l6vedlwiest Lmev (2009 mBmessTW  LOSILILY)
eteorm| HLIIH QFww ul(eTergl. BraTallsst
Bgs ClFeveysd SLLmsefsy eaTHTHS &(HSL
ub&Imgl " Gueussr’’ (Maven - Mars Atmosphere -
Volatile Environment Probe) ellevorGleustl oy uleys
SILLLD. 1998 b Syevorigev 327  Bl6LESIWIEDT
LTeVT GlEFevalley (PHeT (P&H6V &HITeVIHleney 2 66l
geullllL ellessresmienall -1(Mars Climate Orbiter -1)
Clesusumiis Gamener GbH(HEISIETTaID, W6oll&Hs
&6UMmeL (GILL I8 emallwiemevtl LWeTUHSSTSI
LNFlL 6% sl wemsvll L@GSHHWSHTEV) 2 [5G F8 )
Wenswrélg Glesusumiis GCamefley  wpmlbal
aNwhgl eNlLg)!

Clesusumiis Camerfler sumu& &sLpGleuert @LoLIL
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CBTLIhS efesrm erQUILD @@ USITTE QHha
aumEBIMG. GCeuest L liyHeny alheNss
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MAVEMN
Mew MASA Climate Mission to Mars

MAVEMN will study Mars’ upper atmosphere and how it interacts with the
Sun. It will caimy Instruments b0 measure charactenstics of Mars’

atmospheric gases, upper atmosphere, solar wind, and ionosphere.The
University of Colorado at Boulder, University of California, Berkeley and

Goddard Space Flight Center will each build a sulte of instruments to fiy
on the spacecraft,

The instrument suites will include:
Particles and Field [P&F) Package

WWASPRAETICRIR Anatyzer (SWok Meadul RSIRIIRPRGKS-cCOM

ianospheric elections
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MASA Mars Climare
Orbiter

High Gain
Assy
(HGA)

Propulsion
Module
(PM)

Equipment
Module
(EM)

Solar Array [SA)
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2. Glgeusumugs  Gaemefleor  G6L  LO6BITLEV
uTWE  (GOleusfluflest  (Upper  Atmosphere)
smGuTensw Hlevenw, LlesTesflisy Gamermid
(lonosphere) , wHMIL LS LwevLesT
Sieupmlest @uissLUUTL(H GrsHey aflenersy
&emer (Interactions with Solar Wind) 2_emells
SIT6voTL &)

3. ellevorGCleuel&@s &Fub  wesflgsT (lons)
LMHMILD
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4. &mev OIH[HIGe @LOLIL| eUFEVTHENME GIFTEVEYILD
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6is56m5 8 (Ratio of Stable Isotopes) &mssorLl &1
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Mars Atmospheric Gases

The graph below shows the percentage abundance of f
gases in the atmosphere of Mars, as measured by the

Quadrupole Mass Spectrometer instrument of the Samg
Analysis at Mars instrument suite on NASA's Mars rover

www.Kgr?ngrﬁ.rc%%z' 107 FreeTamilEbooks.com
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Reconnaissance

Orbiter - Mars Odyssey Spacecraft) Q&HTLIHS
&oml  eu(mElesTmeoT! Siemeu  @\yeser(hlb
@erenid  ClarLibhgl ueswfl GlEwg ClEbbhlins
Gamefleor  “serallwed  @rsTweTHmS - (Geo-
chemistry) <oypmimbg O&smetor(h)  6u(HE6sTM6DT.
HeMmIG6II60  26mjhg  GlFLID  euWSTesT
@ yevor(h)" HemeysmeSlsei’ LMMILD gL 6y
@mmidlul colSesfléean semajemadl (Land Rovers :Spirit
- Opportunity, Later Phoenix Lander) 9.8 ¢6etTm)| &H6IT&
FM&esTmIS6T LiessilLflbha 61 (hHe6oTment.

yHwsTes  “ClFsueumil  eNEhEhHTeTS &6
L6’ (Mars Science Laboratory MSL) serestLiLI(h)LD
SOSBTH SerajeTel Ggiaeny Gevens LSS
LOL MG MILLIS &(Hels@EmLeT 2 svallLll Cumslimsg)
I oeummlev Gleeusumiigs Gamerfley Hiesorsss) uIly
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Mars Kasei Valles Perspective

The floodwaters of Mars
June 7,2013

This mosaic, which features the spec
www. Kanﬁaﬁ&wﬂ"“ ﬁempnseﬁﬁkmamta
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. (Particles - Field Package PAF) - &|&6T&61T, &MHSHS
G6ITLD |6TLILIG)|.

. (Solar Wind Electron AnalyserSWEA) - uiflgludfiesr
Hwev Suweslles Comemd  erblevssiqrmest&em 6
S6ITLILIG).

. (Solar Wind lonAnalysersWIA) - uifl&lufest Ljwisv,
&MHEHSH H6MTE HEUFD, WTesrasrflerr SHFld,
Goussemns 6TLILIG|.

. (Suprathermal - Thermal lonComposition STATIC)
- BUNE OFeve b g &&H Gleulil &5
S WITEOTSHEBIET S6ITLILIG.

. (Solar Energetic Particle SEP) - ufl&luflest Haliy
F55\5 H&H6M&H6T Glasusumiis CamsT GmeerT
6UMTL| LDEBOTLEVSENSS &HTHS  aflenemuyD

UTSILLSHSHE06T H6TLILIG|.
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June 7,2013
Mars Kasei Valles Perspective View

These images, taken by the High Reseolution Stereo
Camera (HRSC) on board ESA's Mars Express
spacecraft, show the region of Kasei Valles, one of
the biggest outflow channel systems on Mars. Kasel
is the Japanese word for the planet Mars.
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. (Lagmuir Probe - Waves LPW) - ojwesfls
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gl ymeusm HlessfliiLy. (Solar EUV Input to

Atmosphere)

. (Magetometer MAG) - i&l6vmessrLL1 LIFISIL Ljwisv

- S|wesl& CHTeT BMHSHS HEMTHENS H6TLILIG|.

. (Remote Sensing Package RS) - Glgmemsy

2 6w0TT6Y& & (HEWS GIS MG LIL.

. (Imaging Ultraviolet Spectrometer IUVS) - Gomger -

Slwesfle Camem GlumgIl LsssTUm(h SfemLILIGI.

(Natural Gas - lon Mass Spectrometer NGIMS) -
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FTEHOPMRIGET MHMID UMM 2 6TETLEHSHS

&6vflomiIsen6r 6rLiLig|. Measures the Composi-
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tion & Isotopes of Thermal Neutrals - lons).
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MARS CLIMATE ORBITER
A MISSION TO STUDY THE ATMOSPHERE AND CLIMATE
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COMPARISON MARS
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Wailisngtom Lave From Bah aimd Mars (5
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An asteroid that struck the Earth 63 million years ago wiped out the
dinosaurs and 70 per cent of the species then living on the planet. Tl
destruction of the Tunguska region of Siberia in June 1908 - whose
centenarny was marked this year - is known to have been caused by t
impact of a large extraterrestrial ohject.
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Maunder Crater, Mars

This image shows the siriking Maunder crater located in the region of
Hoachis Terra on Mars. The High Resolution Stereo Camera (HRSC) on
ESA's Mars Express took pictures of this region on November 29 and
December 14, 2005. Named after British astronomer Edward W. Maunde
the crater is located halfway between fArgyre Planitia and Hellas Planiti
on the southern Highlands of Mars. With a diameter of 90 kilometres and
a depth of nearly 900 metres, the crater is not one of the largest impact
craters on Mars, but it was much deeper in the past. It has since been
filled partially with large amounts of material. The parspective view
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Mars Appearance |f Water Existed
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New analysis of Mars’ terrain using NASA spacecraft
what appears to be by far the largest impact crater e
solar system.

NASA’s Mars Reconnaissance Orbiter and Mars Glob:
provided detailed information about the elevations a
Planet’s northern and southern hemispheres. A new
information may solve one of the biggest remaining

wow 31K 8GR why dopsMars e seaistrikiagby e

in its northern and southern hemispheres ?
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Mar's Impact Crater:
The Largest in Solar System
Sparks Intense Scientific Interest
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Arizona Crater, USA

Meteor Crater is 8 meteorite impact crater located approximatehy 43
miles [69 km) east of Flagstaff, near Winslow in the northem Arizona
desert of the United States. The site was formerly known as the Canyon
Diablo Crater, and scientists generally refer to it as Barringer Crater in
honor of Daniel Barringer who was first to suggest that it was produced
by meteorite impact. The crater is privately owned by the Barringer
family via their Barringer Crater Company.

The crater owners proclaim it to be “the first proven, best-presenved
metearite crater on earth.”

Meteor Crater lies at an elevation of about 1740 m {5709 f{) above sea
level. It is about 1,200 m (4,000 fi) in diameter, some 170 m deep {570 fi),

R REEGY  o hod wih FREB T PR T
rubble lying abowve crater bedrock.
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Yucatan Peninsula
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Yucatan

Mexico Crater Chicxulub
in Yucatan
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The North Polar Basin

Borealis Basin in Mars
180°

120
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Artist's concept of Mars Reconnaissance Orbit
(Credit: NASAJJPL)
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Hubble Telescope Images
of Mars




4. Oaaueurilid HOTHH6 IPIFH6v
Carmemend (\FIDLD6IOT6M0N6L
LBHAHTL WL b 60T

Soli6olldber0  FHere)ermed

[BL(Hlenn : 4]

(2396t 5, 2008)
ClEsusumiig &6msHsGsv
ClEBBIM etTEs)|8 SlguNCev

SHETENIHEEGS C5AEMS oD
Guimsv

GleuessrensflmL1 Liewflgg 680 (h)!
"Levfls LIs&HS6ELD ' 6T60TEn)|LD
Uesfl& &6 55|

www.Kaniyam.com 157 FreeTamilEbooks.com



Mars Surface Sample Taken
By : Phoenix
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eperm|  wrSlflsensT  HHSH  epeTM NS
&(mellsermey Camdlasl CursComb.””

Gy ofelliglener  Glemewsr Sy UIEUTET
euTaIkIL 63T LIL&6em6ev& &LpasLd Gleruullesr suruilsiv

sT(h&sLILL(heTem Lissf&gievor(h) 578 TesT 6T6tTm)
BlEFWLILHISS @6Ten(D Flev eUTTmIGET Y &60MLD.
gesflladlpenw mG 31, 2008#) getml T(HSHS
CIB(HES 6L6TITEROTL LILMISET ELPEVLD G| BT &HTesT
6T60TM)| 62(HEUMM)| FMEVITLD.

ammyevL 2 Geu Gl&ssveviy (Horst Uwe Keller, Robot-
icArm Camera Scientist). [May 31 2008]

"sol9esflE6M HemaysTallenwl 6w LISlusiTemssleoT
&M CHTessD @&I&HTeT : [H(HET6TS  6retTm)
FME GO 2 migluiley SIBIBE S0
ClFsuaumils &S SHeTHMSHS CHTevory HMleug).
sméurg Glesusuriis Casmener  sMmjleu(pHLD
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MARS WEATHER REPORT - SOL 4

Icreasing dust activity

PRESSURE:

8.5 millibars / 0.1 psi

WIND:

No wind measurements today
VISIBILITY:

Decreasing (Optical depth ~0.7)

The weather, az taken by the Canadian meteorc
the Phoenix landing site on Sol 4 was sunny
WWW'§ﬁH'yﬁmmme decr éﬁed vﬁ'iﬁ?l-[@m"ﬁmﬁﬁ 3



eflesoTermiemallassT  epeuoms  @mmis  Geuesorigl
HETHENS BTN HHLOMS , N6TEHHLTHS HTLIY LISHG|
Cl&g.16.

SVVF  SBDED  GODOHS  APSHE
L6l & &L 19 &6TT L|60) & H & |66 60T ETEOTLIS D (SHF
FO&HENSH  6UHG6TETS). gGleresflev 2 uNyeors,
CamOD55ISED GWUTBULSSLD BeusT SenioliL
&8 @eTmlwenwmsgl.”

LITSLT LMD énLs rifFesmiT. Tom Pike] colievfl& 6
@& iLessfl e (sp(epmenfl, [Imperial College, London, UK]

"GlFeueumiig GameT esorm L[Hensulsv [Sand
Dunes) uesfl&SHITL(H UFels &SlL&EGw Fmerml
HeOLSHH)(HSE 6T D6TTN)  SHLIgHED6TE
Cersal  emeuSSH (UL B  6TedTLS|  6T60T&)
W&,  THTHETeVEF GleFsueumull LIWessT LMbhST
NempliugmE@ Semnsd 2 Heue|wb, 6rflgssHls L

www.Kaniyam.com 165 FreeTamilEbooks.com






LweTUuhSSeD  (WipwClest  HlemerTsHE Gmeor.
SI&TE GeNwevrssr Fev wesorM Li(hemnasuiled 50%
byenw @ pLUUSTE ClFeusuriisd SemliesoTLwey
gmestemm& (Topgraphical Evi dence) &mesor&lGmeot.
Glesusumuiley  Glugpeumflwmesr B GleusiTerd
HlenL&&6VITLD 6T60TM| [BIT6sT GlEFmevevaIlevEn 6!

ety  smesotLULTS LSy  YHsTs
BAmLULG sesoT(HNgSHsL LIL(HETETE 6T6tTLINSHE
GSOUNHHCmedr.”’

Gl Gumris , IflGevmestm j6voTLEHGSET6IT
6 (6h(shIT6oT Y UI6&FaL LD [Mary Bourke (Sep 2005]

2007 wry& 15 b Ca8 Glasusumi eTgenLirsen
ellevorss  LILedleL (Mars Express Spacecraft] 2 eirem
@55160 CrLmys &@mell wrjerdley [MARSIS] Glgest
&1(HEUS 6V S 6THS D SHEB0TL Y LPLOTEDT LIS S S L1985
S6ILD

www.Kaniyam.com 167 FreeTamilEbooks.com



Mars Sample -4

L




SOwflasmeilesr  GlL&evev  THEVSHMS
alLl  Quiflwg)! SIH6ET @\ (HEMS  (PeoTGL
SIPWLLLLTID b CrLIy QUWHEH HeTHS
SismILNw uflwmesstil ULy NFBl&Es eneusSmg)!

C1soLifl NGl6TerL BTET G19.19).6r60 6171 (6h (6hT6ufl
[Jef frey Plaut, NASA JPL Investigator]

"blufley  eumpd mietorgd  efl&e  (Microbes)
L (HIb 2 uNiflers Hlevsflaflev (Biomass) eystTml6v 62(1H
LIT&LD; H6V6V&| FMM| Falglig| eTedTm)| ClFT606V6VITLD.
epesTm|  Wlevedlwesr  mistoTdallEeT @ (HLLSTS
Sismiwmesflésl  Lbleudlev 8000  erevorsnsilHens
vt 286118 Gerr SiMleNwev oN6eTE&55 51868
6UIH G| 6TT6IT6DT.

&fereonbgl U lEFETHS 60 &M 2 L6V
SHPSHFIE0 120,000 gperrplase NmPSHGHS PO
Lyedssll Lg) miesered eflenw (Earthly Extremephile - A
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Under the Phoenix Probe

The Robotic Armm Camera on NASA's Phoenix Mar: Lander
thiz image underneath the lander on the fifth Martian day,
of the mission. Descent thrusters on the bottom of the land
vizible at the top of the image.

Thiz wview from the north side of the lander toward the soul
leg shows smooth surfaces cleared from overlying soil by th
rocket exhauszt during landing. One expozed edge of the un
material waz seen in Sol 4 images, but the newer image &
a greater extent of it. The abundance of excavated smooth
level surfaces adds evidence to a hypotheziz that the under
material iz an ice table covered by a thin blanket of zoil

WWWh}ﬁa irY;ﬁlql'&%mng surfa nL79rlaturiﬁr?lgxemuglgggkahcgrp the

B oo SRt e sl e el s - S Ll R s T e M



New Ultra& Small Species of Bacteria) 3J6\wifl& & mellesr
CluestalevGeussflum  MHleVE G 6 (Eh(EhT6s &6
86507 (HL9)19.55| 6TT6TT 60T

&lifetreunbgl  UesllFFBIHSL 2 MDY
AWHFH  uyeis umseflur  sesor(hNgliLy

CleetresflooLif  6veusLmessT(h) il Cav  (Jennifer
Loveland-Curtze, Astrobiologist, Penn State, U.S.A)
CluestFlevGeussflum mbHlev sumssflwey 2 ufNiflwev
696565 mesf [June 4, 2008]

Cesueumils HemHEV coliesllEen Hemeayemel
&60TL. (LPS6L LIS SSITLH !

2008 Guw wrsw 30 b Cséh FBHLSSH GV
Clgsueumils Gamefley  FLIDMOUSSE —ocoliesilgHen
gemaysrell JHWCHTT eNbmnss SHEHeUen6UL
L6185 SiemIlNulleerg | "GlFeueumilg &6msshlev
uesll&sLligenws sTdlFTellssr SHevoraeT CHITEHS
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smewst  (PuEmg’  aetuCs  BHE  ClFwS
! Cuouwiwrs  colellgsedlesr 12 erhljsgeirerf]
2 (gIH&6T (12Retro  Thrusters) @uwimkidlg  gerd
&55LTeEsL ULl Curgl serejemailuflest &6
Gleussoterslims Hemrll LsFCFerTs: STewTLILILLG).
SI5meug| 69(Ep(pmesilaeT Sl WILLLILg coliesflEen
gemeysmell LesflGEemy BHISTET H6OTH|  eLpesTm)
ursmisenerl UrlSluilersrgl | Gevib eypesTm
&Teusefley ¢ LTS  epesTmly el L(p6iTer
@@ uefszslyer g SIHSIETENS  ereTm)
edl(EpEpTesilEBeT  FamISMTT&6IT. SIbHS5s
SevflgeOler  swiomil @uiki@ld wWhSHrs &I
(Robotic Arm) Gemdlsslul(h wWwHev LISflE
Clgbwesst  T(H&HSLILLLG). SIS  LO6vOTEss 16V
65)6UITLD Guimsv uefl&FGlFesTE smlymed esT
&evoTesn160 LILL G| (I Gleuesoressflmll Lesfléaslly |
SISV DL 61196USMSHE H6voT(H), NG| SHTevorLILILL
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&meulmHy 2 ewesr  Hlemsvemws - 300 C(-220F))
RUILHL urfssemey Sibs wrHifll usflsslly
bImes @HS&TD et 6 (e (shTenTl 6T
2 &1 &EI DT E6T.

colSesflEenn eTHlFSG6Tefl 2 hHgiHeT Quikidls
&0 Cwgeures @pmElwu  Curg GCeTss
&ILbs Glewbwetrenssr GleueNlCummgs GCsmeorigul
6 G&.15. (Camymwms 2.5 SimkiGeud) Ll
LeTersHle0  Ussfleslly  wrSlfl  ehsslulLg).
SeuaiIsd HemeysraluNesr Hr&HSHlev 6T (hasLILL ()
(PS6TT (PH696L &etorsefley O&flhs LssflésLlly
eNepepmesflseflenL G 2 merTss Glsmhsefllimus
BHSBEEDGI. HSW 2 608160 &6Mihg &5 5Lomet
78  seorhHlgli] wellHl LW SIS E LW,
GYCWOHMESIEGSL WlEsea|b 2 g6l [HID

eTeoTLUg 21 b HIMMT6OOTIHET  HHFWE
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WWW.KanifgimGama, acquired! 64 nasafireadamiahooks.eam

Surface Stereo lmager on Sol 7, the zeventh day of the mizzion




QEwSlwm@L. SILLBILLLYS — sHemeysTel
L6l & &HemHSH60 SLID meusHsTH Coum| CousssrLms
LTenMs SHems 560 LMD LSS5 69 L CHT

eeoTGmmy  gwiurh  (WPHSlev  TWHSS
! ohsa AMbs soeudley  HemgHledr
a&Hlolgmefliyg  sHemenwasT 2 emeull  UL(h)
GleustoressilMLI Lissfl& &6rmiD Lisfl &G &65T8 H6mevsTLigy
aflepEpmesflgsenerls LNFl&HE meusSH.  SiHSL
ueslSHITLH LeslBr&aslywTs @(HeHss Fabhb
eTeoTm)| Sywmesileasl ulLgl | “@\etTm|  ereoTenT
Ged)" ereorm| CaLLT6L 6THS BTET 61(6h(6hTesflLLD
"GlFsusumuiley BliLels Sligenwids SHevsTGLTD
TETMISTET  ClFTEVHI M. @mns usfgser
QLSS TeT  BTET 69 (Eh(EHT6s 1SH6T 2 6iTerTSLI
LLGIWHILLYS sTlgm epeud (High Resolution Imag-
ing Science Experiment (HIRISE Imagerof Mars Or-

biter)] (pedTenTTEL ENl6TITETMIETONE  SHLILIEV  ELPEVLD
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GBS HISSeT.
coliesfl&E6iv FHemeayemelluilev Cxmevor(h) &Hiys et
PS50 WLEELD

eflepepresileser  LBlWNeS (BB — FlSHmEs
SN colSesflgerSlesT  eFLpemT  oilg  [HemE &
Bh&jEFE  &HrHms  (Robotic  Arm)  Q@QuISSS
sleumiElesty.  SrHSHlerT SisLenu (Robotic Arm's
Scoop) semeysTeilsE Si(hHEHey Camesorly T(HSHS
Ws6ev Glebwesst LIS FuNL HVHSH(HHSHI 6T
GleustoressimL1 Liesi &g 6toT(H! HBSHLI Liestl &g 600T(h)
et BI&sliguns @) (H&&60m! 3I6V6VG)|
Cwsesfaglwb  eV6LeCUL 2 LILT&ES  &(HSHEVLD!
@Gy seruurley epetm| WISHflEsner rhHSHS!
epesTm)| &8 &(HeNla6mmey CamSLILITTE6T 6TesTm)]
&16DI6T0T Y UIEUTEITTT 6UTQEIMRILEST LISVSHEN6VE HLP&LD
Glervullesti
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Thiz anaglyph image, acquired by NASA's Phoenix Lander's
Surface Stereo Imager on Sol 7, the seventh day of the mizsion
{Jume 1, 2008), shows a stersoscopic 30 wiew of the so-called
*Enave of Hearts® first-dig test area to the norbh of the lander,
The Robotic Arm's scraping blade left 8 small horizontal
deprezzion above where the tample was laken.

wieityamseti vt =hee £75 o Pre TanmEbos com



Water ice in crater

Perspective view of crater with water ice
www.Kaniyam.com 178 FelalyilipdEs.com




muiey, Gy oyyelliglenest (Ray Arvidson)
gamlesTmy. LHetT &lpenin (2386t 4, 2008) T(hHS
wréiflulest  Comgemesr  ellemers]  @\6TEn)D
SiMlaf&sluL aflevensy!

3hs5s wrHlfle Glebwessr “Gleusfl  sumuy
Gleulin U168 s@me'” (Thermal - Evolved-Gas Ana-
lyzer) epevd Gl&LbLO6TITEBSI 60T @TEFTWEsTE Fal (HL
GumpLsener (Chemical Composition of Soil) imleury.
@esfl  eT(hl&sLUGHID  TSfle6T HievTCosorma: s
smell, et @rsmwesrs smel, leTsLE S
My smelserflsy (Microscopy, Electro - Chem-
istry,ConductivityAnalyser) uibgl CamdlssLupib.
W&o Teser(h) smelseflsy Cardlsasl LpHb Cumg)
wr&liflesT (1800 ww&lfl LmyeTanl) ELmasUuL ()
byen g eNwmssLiL(hb.

colJevllgseny Hemaemedl LesllHSL(H g LTS
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MEUSHIETENHTE &H(HSL LbHeUSTey, HbHSH @ILLD

"Camedl Glgsmeu’ (Holy Cow) 4&meug”LissiisL
L& &&6mLD” 6T6oT M) SIMLP&HSLI uHE M.
‘Yesflall L&SHSH6TD” 6 L6lSSH6mD  6reTLg|
o mISlwrssiul (b eNlLg)!

"eThssLUL(heter Ul giesor(h)  By&mesT
eTeoTm)| BIFFWL LUHSSHE Fl6V EUTTRISET Y &HE0MLD.
geofs&lpenw mGw 31, 2008F oetm (HSHS
GIB(H &8 6L6BITEBOTLI LILMRIGETT AP6VLD G| 2 MISHWITS
DTST6T 6T6TM)| FaMEVTD. eTedTm] el 2 Geu
©G&svev 17 (Horst Uwe Keller, Robotic Arm Camera Sci

entist) ga.ml6oTITy.

ClFsusumiis  Cameflstr  ClGH6sTSI(HEUSSH6L
3| &600TL Liesf |5 & 6mes Sevor(hiLfigLiL

Clasusumuis Camenems FHM&

ClamesoTlg (MG alletorbleusfle &Lty GlFeueumil
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er&envlilyey (Mars Express) 2007 wmyg& 15 gyld
BIT6T C&H60T HI(HEUSSH6V 6 ISH6VOTL Y LPLOTEBT
Lesfl&&emg Sler LIfIDmestT&Hensd H6mbhE L& Es
55660 SeDILIL weTerg|! GlFeusuml ergsnLlyen
ellevoTaLILIe0l60  (Mars Express Spacecraft] 2 efrer
@55me0 CrLmys smell wrjerdlsny (MARSIS) Glgest
BI(HEUSSH6V S 6MHS HSHEVTL Y LOLDT6EDT Lissfl &L 195
&6 ol fleasmeller GlLgsven  IHlVSmMS
eNLl Quflwg)!

SIS @ HBMS  (PerTCL MWL LTEYID
SbHS CrLTT Y LpH&I SHeTHS Hew) LI wi LiflomesorL
urliy Ny &s eneusS e

SIbSLI LesllH56md 2 emmbg CUTesT HF&S&6ITD
geTUGID OFefleurs @& smedlw GrLmy s@mei
epeud smewTlLL(  (pigey GFWwl ul(heTerg).

SIG6T BFs GlameiTememeneu GlFsueumuis Gamer

www.Kaniyam.com 181 FreeTamilEbooks.com



Mars Sample -5

Thit sequence ol bwo images was acquired by NASA's Phoenix
Marz Lander’s Surace Stereo Imager on zols & and F--the sidb
lnd seventh days of the miuinn {May 31 Irll‘.' .hlln 1, 2008). Both
et ghow an area lo the wg ul tha :Ita Jgﬁgﬂk
www NIYAMLCOM Hearts.* Ti 18 Zecond s.com

movement and shadow of the Robotic #Arm, Blrlueun Phoeninds Arm




(WP peugIb LFliestmsv 36 g (11 BLF) SyLpWpsiTeT
gflenl 2 65T ME86VTLD. GlF6uUeUTl eTaenL9 rerdlest
GrLry smell CFsusurils Gameners &Hm eumbg|,
Clg6tT HI(HEUSSH6L 300 GlevoTLmIGen6T CHTEHSIL
uetl&aLligs HemmsensT ihg ULOWLHSSIL
UFIOTEsTSSHIL6TT eI |6TETS). GrLmiflesr
Fgaflu &5 elFamasT ClFeueuriis Hemgler S
Fa(lomesr emalley 2.3 emwev (3.7 &LLB) euemy
ClesTm| 2 MBS BHT&HEHLgUIN6T YLpHmMS UL
uiflomesst Syemeilev Sesofls gl SemILIW6iTems).
Clgsueumiis Comerflerr &I(HeumsGer BHF&HsLly
Gaullyssfler QLR SHEM(EHFILIMRISH6TTH S
&HBULbHSeTmesT.  SI(HUL LGS&srflest BHiyen
Gl  eugeumrmenmM SMIHSHT6V, ClFeueuTIs
Gameflev 2 ullifleor eueTFFHHE R(H HTEVHSHIEL
UFSIWLLD, (GHRIHIEnEVUD @) (HHSHETTEUT 6T6tTLIENSHS
Clgerfleurs gLymw (plguld. BHFLL6esTIL LITemmas(§hHLD,
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sryuest emLwmensn(bh (H6MTHSLI9EHEHLD 2 6T6r
&lmeu SAbH&GL ubhensssT (Polar Layered Deposits)
SI(HEUL LIS SHe06TS SHTEsoTIglLd, &I(HEU (LPE6TL
uLiNest (Polar Cap] Q4SSN 2 6Temg| HMlwiL
uGEDG. CrLmy eHlelFmedl LhleyseT LmenmL
LGSI&sT Gumev &mL(heugl 90% BI& SH65TEnLOWIT6V
eT6oTm| SHSL LUHEmGI. SiHeull LNFCaamissrlen
Wes Gefrmes @ @muusmey, 2 (héIL Gumest Sliysu
ben s SreseTLS| Sflg).

uesflll LUTEOMEEHS HCLP 2 6T6M HETSHEnSH LD
My Gurgl Gssusumiis Casmerflest @ LpSS 6T
Siemwliy Osflu eumEmgl. 'uesfll LGS serfler
SYHBEMHMSHL UMM 6TRIS6ETTY Myl
(PLyWeI6V6m6L. blulley 2 emergy  Guimsy
uesfllgssL(hlesm  eupmlest  GeL  HL(h&6mTey
SI(WPSSL LILITLD6Y 2 6T6TEnS SIMHESHTLD.
Clesusumiig Gasmerflest
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Mars
North Pol

January 19¢

October 1996

- May 20, 1997
P. James (Univ. Toledo), T. Clancy (Space Science Ins
S. Lee (Univ. Colorado) and NASA



SHSLHL,  GwmsLHd  (Crust - Up-
per Mantle) yWlenw elLs Wles SHlgeToms
2 6iTemg)| &mewTll LHSIMG. AHHMEE SHTTesorid
Clgsueumiiss Camerflest smwwil LGS L blemw L&
Geflygdalwurs 2 _6rerGs!

ClFsueumiis Camerfles gi(meuLl LissflLl Limenm&s6ir

Clgsueumuilev Fnjlgemrey B LesflL LITENMSETTES
@mELL  Guml 2 emmbhgleTeng)! &l(HeuL
NrCaemigssfley  Hlemevwims 2 emmbgl  LIsflL
LT6mMWITesT LLGIGen6T, WIflesty- 9 eT(h&Hss
SITLIQU|6T6ITS]. QUL SI(HEUSHSH6L 625 emL6y
eflLLsitemr uesfliLmemMUD, GISH6T &i(HEUS SV
1856mD60 i&6voTL LIssfll Lmemmuyd @\(HLILIGTSHSE
sewfl&sel UL (heTerg)! wrflesry - 9  @l6v
@mbs =L OCabBln sHyemsv mesfl [Infrared
Radiometer), Glgsusumuilest w&HIL Grems (Equa-
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tor] oHGs usedley 17 C 285 2 66D,
@nellev - 120 (Hewslley 2 6iu6seTdD @ (HLLINSHSE
srigug). GamenL smeumserfley euL &i(Heus
Cgetr sI(MHeUS Hemmuserfley (Heflfbgl Lissfluimest
srjenLeTenLWTSEenenH eugldll Lesfl [Dry Ice),

Cleuling&lev 2 (HE Y aNWITs HhIGHSIMG).

3|6\ f&sT SiemIlw 6 6soT6BOTITILI6L &
&(meNl&6T  [Space  Probe Instruments)  &i(heuLl
NrCaemigssfley eT(hHHSH 2 e%6tT i6m6ys6iT, LisoflL
umemmaefley @ @mLLgl  CLHLOUTETEnLOWITS
by&&Llly (Frozen Water) etedTm| &MLl W|6TET6DT.
GCamemL  &mevsHlen  ULG|(HeuEF  (xLp6lsusTluilev
byenw g efluflest (Water Vapour) Siemesemer
SFares HHelseT STy @ @HLUUg, LesflL
uremmaefley @ HLLeneL  ClU@HD  BI&HesLI986T,
surL &1L esfl [Dry Ice or Frozen Carbondioxide) @evenev
eTeTLIENS GILWILILI & &lesTm6DT.
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Radar in the Spaceship

MARSIS antenna beam

¥ - % ——




ByenLg GaLiliLsiTemr &l(meuLiLesfl
Cumfleyssir

Clgsueumiigs CasmerflesT 6ULGIG65T &(H6uUMkIgeTTl6n
B(HD, &STIUET emLWTSEemen(HIb  SHLgseTmis
&liyevor (b) Guimest L6esfl& Gl & mLL WImuigs
GehgleTerg ! @nesor(h)  eNlgLomenT
LesflSESTLLNGET ClFsueuruiley 2 6T6mesT.  ¢R65TM)]
srevblene el UalSSTLEH, OS85 HITHST
3160605 6T(EHF(HILD

uesfl& ST (). smevbleneull  LssISSITL ()
eTeoTLg| Olgsusumuis  Gsmeflev  (Gerflfasmey
Geusmeruilev GablliLiTe), Geussimasmev Geueneruilev
2 (h& YPeNwrass Gpoleustluiley Cumi af({Hleug)!
sTEh&FI(HID LesISEHITL(H eTesTLS] eU(HLLD (P (LPEUSILD
BITHSTLOML &|(HEUMkIS660 [Hlenev&h S (HLILIGI!

ClFsusumuis G merflest &mevblenevLl
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uesfllSSITL(H  (ppeugId &wmy 1 BLY HlgliNey
&TlhHg usfgHlessiley (Dry Ice) auigeusdHlev Lilgalg).
Cleergi(meu smevblemevll Uesfls STl 2 5586
&6l &smevgSlev &y 4000 &).L6LI [2400 emloev &
&ITL ULTbHE UgSng! &6l smev&HHlev
QULGI(HeU Smevblemevll Les(ISSHTL(H &y 3000
&LIBLT (1800 emwsev) &Iy ugedll LsSIma!
Geuesflm &mevgsHlev  GleuliLib  WBlEHE 120 C
[150 Kelvin] 2_eigemor 1D gmid CuTgl smevblenevLl
uesflS ST (H&6T, Slysu @enLBlemevs (& LTMITLO6Y
&lLeu hlemev WS (B CHCT Y eNwmsle Clgesrm)
&LpGleueflufisv LN CuTeNHEmaI! osuelgD
LDTMID  FOWHRISEN STTUET  6DLWTSHn6N(H
surweflest Glamersmemes] W(GH WM, GlEsusumul
LD6BITL 6V H(L0SHLD 30% LlemsswITSma|!
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5. Goeusuriise Caomemend
SB[ B(H MBHDITF
FHHTMBET SBUTLTED -

60 L_LDIT6YV

[BL(Henn : 5]
Clebblims GameT lgsusumuils s,
eus ST hleve a6 @) iresot(h)
Fo&\ T GUITEY
G 2_(HEBTTEML 6T {6V6V!
2 (HEm6ITs: HlLpmhiE, GLimev
(P16t
QUYEUS &)|606T8TE CHTETEHET :

coGUITLITEN, 6B)LLDTEN!
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Two Moons of Mars

Phobos & Deimos
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Cluflwg| coGuTLITe

Flwig| emLLomen

Clembblims Gamer

SeTerTES6V HMHMILD CousHSHemnS

WPHSB (HID soGLImLITE!

&M eellL

GClgsueumi Ceus elesorans)|emad)

coGUITLITERENE &FMHM)

eNemreumsasd Glumml (kb

FUYE &Lp6v eIgF&l6v !

&MMmILI LITens Q4TLD
UL uImiE

&(HaIgh

CIB (BRI 6U(HLD coGLITLITEN

6UTLDEMLIS SLHG)
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2 60LIHG! ClBHTMImI(GLD!

"BLEGS  Csflumoe @albhHmSEGLD
suresfley  ylysensr  carpimells  sevor(h)
Nysss Gesusumils GCaomersmest  allesoroleuerfl
a7 épEpTenll & EmsE 2 sall Yflws Falgwig!”.

Clgrammereiv G\sLiemy [German Astronomer Jo-
hannes Kepler]

"THTHETVSHSI0 L),  Blevey,  GlEsusumi
& epeTm)| CameTsEmhd sl @eTsH 58 EL
LW6ST SH(HD  RS5SHEDWLIL  B60OTLRISETTIIS
&SHSLUUHIL. ClFeueuriis Gsmerfley BHifl(H&HsE0MLD.
SEICHE @B GUUIBUUS SEIGSETD BL&GS
GCoemeuli(hi&Imgl.  Hlevelley Gureme] leTEsS5
2 @UTLM&ES 2. 564 (We&&lwwmer afedlwib - 3
erifleumuy Qu(pLeTalsv &SlenL&&HImg!."”

LTSLT SILIgI6v &evmd, pmeblal adl(Enpmsor
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Relative Sizes of Mars Moons

Mars has two moons, Phobos and Deimos as shown in the imag
right. They are nothing like Earth’s Moon being much smaller a

irregularly shaped. It is believed that they are actually asteroids
have been trapped by Mars's gravity and ended up in orbit rathe
crashing into the surface
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Gens [wevreurfl 26, 2008] (International Conference on

Aerospace Science - Technologies)

‘weflger @gleuemT BIPUTS QLESISES
prdlesfls  emsfluwmsl Gums GeuesssT(hHlb.
sumevifesrae FILL eiFemsl LweTUhHSHI6uS],
6UBEITEH GCameTamener Glb(HLIE6Ug], ClFeusumuilest
gleneTs Camemer Y Tmileug| CUTETmene HbHS
pwum&seT.  HmCs qIfleTdHgleupsTeT LITenM
2 6TeTG. 2 (HEM6TE &HlpmiE CUTeL STMILTMTS
2 66T coGLITLIMENY  GlemetaTaCameT  ClFeueumiis
GCamener 7 wewfl  CBHISHIHE @RIMHUHDE
FOMISIMG|. LDESHET coGUITLITENENS ST CLITE|
Wy SIems MG eneusHEHeur ererm GCalLmey
NTUEHFL HmS SBICs NL () meusSHs 6resTm)
ClEmsveveumd, ES(HDLNGTTTEL  &HLEST EMDES|
eNLLIT eT6aTMILD S M6VLd."’
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MARS & MOONS

RE. Coven
Dot 2w, 2007
Favaltiohs Btinh Coumts

R D020, Wracky LXI00 127 SCT, x 7 Bawiow
= I ey (@ K00S00, Vit Dalarge CLOLIDY

Frspertid wih QR 40

Deimos Phobos

Photographing these moons is a challenge. They are very tiny
he easily swallowed up in the planet’s glare. | had to use softw:
pinpoint the exact day and time that they would be far enough
imaged and clear of the planet's glare (a challenge when you c
Revelstoke’s poor seeing night conditions during the winter mo
the temperature was very low (-13 C) so that proved to be a phy:
challenge.
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These moons are less than 30km in size. The planet at this poin




316Iwifl& s allevrblaus] e91omesfl it &y,601¢f6bT
(BULL Aldrin)

“1970 @60 BIET QI  D6USHSIM
eflesoTemTsl  ger  ClFeueumils — HemHS60
SUTHMENE  PVSHFAMIHEN6TE  SHTeTell60686V
eT6oTm 66T 6T(DIHSI6TET ). LTS mesfle
EPVEFAM|HEDETE FlensHs G0 F @QusssLum()
Clsusumiis GCamefley 2 66| 6T60TM|  [HTRIG6T
TEooTEmSIGMMTD. Y 6eoTTeY HHHS @uiSSLILMT(H
SlmeUll LGSHUNL @HSH&HTE 6TeTLS|  6TMHhIG6T
W, ghleresfley HHD LesflEsligu|d oy Fesmesfl
EPVSEAMIHENETE  Flens s & NifluuTeTaHeneTs
(Oxidants) g6voTlg& & OT (HILD. ClFsueumilg ger
evoTessll6y 2 U WHSISHSHET @) (HHSHEST 6T6TM)]
SIMl6Ug| &lg6uTLD. SLEBTITEV  B[H&  LDEBOT600T160
2 uNflesTd UM (WPWDT eTedTm)| 6\ (6h(6hT6ufl &6
SiMlweom.”’
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69l6vedOlwid  umullesrLedr,  [Wiliam  Boynton]
coliesfl&Esiv (GMIILessfl eNl@EpEpmesfl, Guymdflwry,
SIflGermesTIT LILEHENEVE &LPEHLD.

CenBbins Gamefler Fiymesr eugeumm @ iyevor(H
glenesorss GesImeiTs 6T

1877 @ev Glgsusurius Gameflesr @\
Blen6TTECHTETHen6T  &H6voT(HLN9HS  coGLITLITEN,
65)LLDITEN eTedT M) QuwifllLeuy QO WA&s
eumestliey  6Nl(sh(ehmestl  Sj6ruMeoll aMMEL  (Asaph
Hall) erestLeu ullemid, Sj6UHEBEGHL (WPeoTGu
Clejwest e(Eh(ehmesil ClmamTeTesT 6V Gl&SLILIETT
(Johannes  Kepler)  (1571-1630)  GlFeueumullesr
glenewrss GamerssT  @yesor(h  eTeoTm  FAlWMs
WeTeaTHONSHTT.  H6UT HUDTETT &HFHSHSHSH60
LS&HCeHTsT eumpsnisE 4 (?)  shdHlrerser,
L&HE @eTmid  @(BUUSTE, GlFsusumuisE,
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Paris, December 12 : ESA's (European Space Agency's)
Express has caught together on camera for the first time
Martian moons Phobos and Deimes.

WWW. Kailmﬂysemu acqu?ﬁw wnuﬂlaeiaWEheehmm Ch



@uesor(h  FHSITETHEET  @(HLLS  @QUDENS
T 2 MTHSTF.  YPUNDID Glemewors GCamer
Clgsueuruie@ @ petor(h  eTeoTm)  SLomesfls @Ld
SIUTE| HTHES UTSH (PO SHEUDTETSH| | 5I60655T8
GameTaseT GUITLITE, 6OLLOMeN &FMHM eU(HL S&HMHmI
638 (pemrmCwl 3 - 5 LOLMIGET6)

Clgsueumiiss Camerflest 69 L &TTHIS6T. &HMHMILD
HITEVMHISET (PemMGW 10 - 21.5 oewof] G mIg6T sT6TM)
WPH0l6L Hevsflasll LLLeT. LNME &levedlwiorss
HEWTHEILLSI0 &HMMID STevd 7.6 - 30. 3 wewsfl
GHIm&eT ereTmID, &MMIL LTenSH&S6T (penmGul
1.4 - 3.5 wLMRIGS6TE| ClEFsueumil e LMIg6T eTesTmILD
MW eubsg . 1978 HHCLTUF 19 @60 (s 6T
P&6L BrEmallest eneusssim - | (Viking -1Space Probe)
eflesorsLILIey GlFsueumiis Cosmenersds &sLbS GUTS]

Gumrumeiy glemewsrs: CamenerL LILGIWHSSHS!.
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Deimos & Phobos
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2008 wrjE 23 @6v BTETEN6T GlEFeUsUTUIS
sevorsmessiiliL]  eNlesoTermiemedl  (Mars  Reconnais-
sance Orbiter - MRO) (W&eT(WPHL GlFBEIMS
Gameflesr  Gluflw  Fh&FeT coGuTLITEmEN  (Pho-
bos) eustsTesOTL LLGILHSS SABILNWG. SHHSS!
2009 Ydgeurfl 21 @ev HPlw &HST6sT ML LDTerOl6sT
(Deimos) BIMULLSMS eTHHSHSI.  GlEsusumussr
FUUTOOeSley  HleHls  GlamesL  glememnTs
ComeTaer @ reseT(hHild  CHTETTEVTET  B6V6VG)
eusSlrwmesr  eSlevorCammeiT&H6T  (Irregular  Astroids).
1877 Sylb 650TIe60 Bemeu @FessT(hid H6IDFl&HS
6umesflisy 619165 (shmesfl BevmooLt MY’ (Asaph

Hall)  etestueunmey  &evor(HlNgsdHass  UL(h)
QuuwfiLt ulLesr. &Gr&s Glwmpluiisy Guruimen
ereoTmmev ‘198" (Panic [Fear) eT6dTmID, 6®LLOTEN
TETMITEL ‘eLpF& &L’ (Terror [Dread) eTesTmID ClLIM(H6IT.
R(MISDHM coGUITLITErOl6T Qyemey &omy : (27 X 22 X
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fom between its nearest anclfurthest points

from the planet. This difference gets greate
nearer the moon is to the planet. The Roche

limit is the closest the moon cen get to the pls
before it breaks up
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19) &\.15. emLLomerdlest yemey &Ly ; 15 X12

X10 &L, Semeu @resoT(Hld H-euens:s Sifl
@655 R(miLeTs GameT (Carbonaceous C type As-

troids) eurflem&uiley Si6mLD& & L1LI(H & 60T M6DT.

ClFsusumiis &160)650TE GameirserflstT
sevfllSgleuL LiessTLm(hes6i

Cesueuriis GComem  gemshlest  HHIWLLLES
Camliged(mbgl (Equator) HesT FhHSTerTHen6TL
LMTSSTV  coGUITEVIOM  eLP6TTMI6Y  62(THLOLMhI(S)
wblullest (pblevey Cumev GClaf&Imal. HH WwLL
CamlpsE CeauE STISHOmHE UTTSSME
Gumumeny FMwgmiig CefEmE. ClFsusumiis
Gamerflesr  uLesflls  Himeu  (pemeT6rfled (BB
UTT&STEV Clemhleuren|s@ SILUmey coGUTLITen
Gz fleuglevensv. SIG% &FOWID eOLWLTEV 61
eeerflef&d eNevorifeor CuITeL GIHFEIMSI. LLTTeYLD
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LePHE Ll Qsflud  YwEs  EHED
&lyesord  CuTeL GlEBBIMS Camerfley  &lysesTd
Csifleuglsvenev. ClFeusumiis Gamer

&(Ih (PEOMS SETEN6TEF MM 6UlT 24 6w | GHLD
AEIMG|. coGumLITey CMEL 2 HlEg| Slps &0
315501655 Wesor(Hib 2 swiomsls 11 wessfl CHiyd
QLS LD. Gumumen  e(HLMME GlEFsUTENWIE
&mMleur &My eLen T essfICHILD UE M. 15657
&mml 63% Geussid (Orbital Speed) : alBMg&HE, 2.14
&0 (e9BmyssE 1.33 6mbev) y6oTmev Limeisluilev
&OMID  eOLLTeN  (HIPeMME  ClFeusumiis
Gamemerg smm) eury &My 30 WessCHILD Y EMG.
@netor(h)  GlenewTa:CammeTa@EHLD  LLBluflesT Hlevey
Gumev BeTEl RCT (PESHMSHS SML1EF ClFeueumiis

Gameners & mm|&6oTmenT.

coGLImLITeN GlFsuaumiis GCamemeredlL
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Mars Eclipse captured by
American Rovers

Eclipse predicted for 1st Feb, 2004 at 00:46
13.6 degrees Neorth, 269.5 dergrees Weast on Mars

These phenomena are particularly sensitive to observer
location on the surface. Even a few Kilometres or just2 d

www REUBRES AN result gy eclines that s stiarier gcigng

§ earlier or later, or doesn't 6ccUr a is'prope



SFCousHHlL  HHMIEUSTEY  Ben6eL  eNen&FsHsT
(Tidal Forces) GlbglUTHS (GHODHE SMDHMID
oLy (Orbital  Radius) &mlgrdles  Glsmesor(h
UMHEIMG. coGUTUT 6r0l6dT HFOHMIL LITNS 7LD
100 oy,600T(h&(6THEE 20 LBLIT (66 3ilg) (HODEIMG.
SUTD HHS 65556V (HEODMBHSTED coGLITLITE
11 WleveSlwest oy evor(hBerflev Glasueumiigs CamerT

&eTHHl60 61phal CIHTMIMIE e9L6VIMD eresTm)
W ElESL UHISIMG. H6V6VG] HITET HIeTTeHL GClumlg
wrhlg  CFeusuriis GameflesT 6etTm  SELEVG)
LI6V 6UEMETIL LDMT&EVIMD.  SISHTEUSH| BISH6TT SMM)|
63 <o (Orbital Radius) @UGUTEl 9380 &).L6LIT
(5830 em6L.) G GHOMBGH 2000 &H.  BLY
(1200 eowev) oL GCumgl, GCumumev "Grme
eTeuemeVEnW S’ (Roche Limit) smesory ell(hHl&meg) !
HEHW serish 6FUSH 0 HS SiPl6e|s STeud
7.6 18160601 WI6BT 2y 68T (H&6TT6L ETENTLI LILEVITLD 6T65TM)
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FgpUUHEIDG. THTHETVSS6T (I GlLMPSI6L
3606y aNengsH6T LLiLgUITSHS (&HeNMh SHMHMILD
AT GeTm) GrmE eTevemev (Roche Limit) &LbBS)
Cgsueumits  GCamefled  eNmbg  coGUmLITEN
CBTMIKI&) 9 HID eTesTm HHSLILHISIMGI. EMLLDTEN
BImemT&HECHETET  coGumTUTenen el Glng|euTs
Clgsueumils GCameners &MMISIMS.  QLH6VMEL
SiH6etT &l oGuTLTey  FlenesereGasmsiT  GLIT6L
Sifleyll uTemsUleL  @eveney ! coGLITLITENY
emLmemervl  Gumsv 4 wLmE — CoussHlev
Clgsueumis Camemers &OHMISEIMG|.  coGLITLITEN
&emHSH  O(HHG UTTSHSTEL GlFsueuml 6400
LLRIEG CluflsTesea|b, 2500 LLMIE (WP(WQWSHenw
e9lL epefleifluyid sTLE HSIME!.

remellesr ClFsusumil Geus efetreaniemed] ClFIS
LIWLI6BBTLD
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Deimos eclipse Phobos eclipse
March 4, 2004 March 7, 2004

Pancam Images of the Sun and Mar
Moons from the Opportunity Rove
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FCrmliSlwest efetorCleusile slemmwsd (Eu-
ropean Space Agency (ESA)] =o®esr 2, 2003 @6\)
150 wlevedSlwesr mG@ymE [Euro] GlFsvellev (133
WleveSlwiest &g Lmevry) swmiflggl, 240 wWlevedSlwest
M6V Liwesord QFWIW SentiNwgl, GlFeueumil
GeumssaLiuey (Mars Express with Beagle -2 Lan-
der). o1& OFeusuris smMFFBLD (Mars Ex-
press Orbiter) ¢esTEOMW|D, &6 QY UIe|EFIBILD
§&ler  (Beagle2Lander)  eetTemMW|LD  &LDHG)
Qamesor(h) , gepwmeler GCFmwenv - Kflesl
gr&0lsL (Russian Soyuz& Fregal Rocket] paigwimedesr
emUGsTeTy SmervGwm 1wGymd [Baikpnur Cosmod-
rome) 6J6&6M&HSH60)(HH&I FeULILILLS)].

2003 w&bU 26 Y GCaH Glesusumils
Gamener 150 emwweL GHMI WTEHSHL GHHRIS,
oCrmuiwu &sOHmIFFBp BHeTeul LSSy &FHML
GumeusTs erHlFUTFaESLILGHISIDEI. FHMIFFLSLPl60
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Selected Moons of the Solar Syste
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Clgsueuruilest (FpLoeverLevd, Gamerflest yemipLiLy,
gemellwsy LevoTl, HeT 2 LGS yHlweumenm
UTTW g SHNSHET HeMWSHSL  LIL(H6T6TeoT.
Ceywesfluflest  NFICHETSHSES  sTlFT  [Stereo-
scopic Camera), LNymetTerOl6sT SHTHIHHET SHTETHILD
&6ms&(Hadl  [Mineralogical Mapper), @)&5medudlesr
&Lp& 2 66y & (el [Atmospheric Sounder), @&&m60) -
QL 2 hg| gy Wieusld (JPL California) &g GrLmy
2 smal [Radar Probe) ojeumnilev GMILINLE S SHen6u.

S&leT Wlsa b HMw sem 2 emall. 1831 @l6v
2 uNflwev eNl@EhEhTesT Gems &mjevev LmyeSlest
(Charles Darwin), &&6u6m608 G&lg LLLHIUN6L HLIDLILITES
HETHH|HGE GlFsveull Lwest LUHSHS W SLiLIedlsst
Quuwy S&ler -2 | gbsl luwGr wCrmillws
&6 2 6Mall&HE 6MeUSSHLILILLG)! ClFeueumis
HemHH6L 2 UNfleoTriGHsT @) (HHSEBTEUT  6TesTm),
S&l6T 2 616y GlEFWIW|LD. &Hem&H 60 Hlemev GlLMMLN6DT,
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Mars & its Two Moons

Google Earth hack to_displ ' two.
o KT Sl e a2 by ‘Godgreatl



&6 ellesorGleuefles GCamerfley eumpbgs 2 ulliflesrid
[Exobiology), &emellwev @\y&mwest [Geochemistry)
SLUI6|HemeTE  GlFWIuLD. SOMIEFOID  BTesT (S
S evoT(hl&6 (2003-2007) &56U60 HBILLLD &EGHS)
SUMITHS FMTHETTRISE06TE Gl&TEToTLS)|.

ety gallw GClEFsueumiig GC&L6v LILIEToThI&6iT

1971 @6v mremedlest wmiflesry - 9 (Mariner-9),
SI[HS&! 1977 @ev Brameilest eneussim -1 (Viking -1),
NIm@& 1998 - 2003 b gy evor(h&6r ey GlEsusumiis
Gamerg serLiLjsmell (Mars Global Surveyor) , Si(h&&|
2004, 2008, 2010 gy &lw yevor(hsefley memallest
ClFsusumy Geus ellesoramyismedl (Mars Express),
SlesTeuTy 2007, 2008 24, &t Sy 660T(H&61Tl6v GlEF6LeU L
&evorss  esofllig  s&mmiemell (Mars Reconnaissance
Orbiter) GumetTmeney ClFsueumils GaHmemeITLLD

315607 @reseT(h Gleneworss CHTETHENETW|LD SrLDTIT
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Mars Reconnaissance Orbiter (MRO)

ELECTROMAGNETIC SPECTRU
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Mars Reconnaissance Orbiter (MRO) science operations
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40 oy evoT(h&emml Y TMbHS| 6UbGl6Terssr. 2005
GeussflimasmevsHlev ClFeUeUTILS SH6mTeuUTgHerTLd (Spitit
Rover) C&mgenest&6T &S S|

1988 @6V TEIKWIT coGUITLIMEN - 1 - coGUITLITEN
- 2 & @resor(h) eSlesoTaaneme &6 ClFeuUaULIS
Gamener Crresd) ereuLILILL 6.

TeikWwest alesoTOleuerfl 9y em6sTISLD coGLITLITEN
wesoTesslleOl(HHE  wrHflemw  eTHiSHIL LSS
B eNevsTalILey SILLD 6TeNMES SHSWTFSHE
UMHEIMGI. 4Gl 2011 D Y 6vTIg60 HlemmCeumLl
Gurdlms. Ll&geE Gemnbns Gsmerfler
wr&lflenwis GClamssst(h sumL WHEUTSHGS SILLLD
218l OFeueumiis Gsmefley WeAHT @i @G
eflesorasLILIeY @Mid gmieugl W& Wlag Fywmest
QUTMISEHIEMD HITDIGSHD.  HSMEGL UH VTS
eflevorGleuefl eflmesflasT coGUTUITESley @Mk
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Mars Express Space Probe
By European Space Agency (ESA)

The goals of the workshop are to integrate the main results of by
wwwikcniyBamiicbased ohsendii8ns anif tee Tdssithb oo Mausahbarsk

Mars Reconnaissance Orbiter, Phoenix and Mars Exploration Ro




HHIGSEITLD HEDLSE|, HHIS|(HHSI Cl&FeuTUNSEG L
Gurs (pemetTeug) eTefl&Hm(GLD sT6TM] 611\ (6K (6HT6BT H6IT
&(HSISI M.

2005 oyevorigey  GlFeueumils  CaHmEHS S
LBetor (H\GLomiy eevoT&SLILIV

15115T [NASA - National Aeronautics - Space
Admistration] 2003 @l6v OlFeusuris GCaT(EHE S
gyGeuwiy (Surveyor), ylgenuerdl [Mars  Odyssey]
efletoraliLevseneT gallwgl.  LpE FCrmLLSlev
m&m  (ESA-European Space Agency] GlFeueumul
er&envLilFeveneny [Mars Express] oG8 &FwwigHSlen
SN Grmeuy oargHleer  @\Tevor(hb
2004 gerreuflulley  SHESHHISHE ClFeusumiis
HETHH0 HLID eMmeUSHSH| HLIOTL QY TOLINES60T.
318607 LNM(& BIrem 2005 &610(hH 12 @)6v GlFeueumil
efletoramM& sLiLenevs [Mars Orbiter] GClgsusumuis
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Mars Icy Water Deposit By
ESA Mars Express




CamensE gallwgl. ellesramml 2006 TFFl6L
CFsusumenws &MHM UTOINSH, SAHSSH PMI
SL6voT(h SHTEVMmIGST (2012 6U6DIT) 6U6VD 6U(HLD !
SLLweTHSM (G HSHSCSTms 5I&He0: 720
Wlevedlwest Lmeuy | (pSHedlTesor(h) SHmevd G
Clesusumiis Gasmerflest gi(mHeull Lsslg GlsmLLNuN6sT
(Polar Ice Cap] sueurmenm HMIW! (PeO6sTHE S

2025 < eT(hHSEGET WEAST SHLID MeUSHEGLD
(PS6L ClF6eueumUILI LILIGSTLD

Qeremid QOBUS UETHEERSET (2025]
BITETEYLD, FETEYLD W6sflaT @uis @ aflesorblsuerfls
sluevseneTd [Manned  Spacecraft]  swmiflgg),
Csueumiis GCamefley HOGH HLEHDS 6MEUESHS
SLLmseners SWMlEHg|8 Clamessr(heunaletmet!
SLGlumsLGeur  HLLHH6L  Wwesflay  Hleveneus
CmmL 250,000 ey HITD LW6wTd  GlFuiwl
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Color image of Phobos obtained by Mars
Reconnaissance Orbiter on March 23, 2008.

222 FreeTa




Geuesory  WIN(HHSS!! Qeormev L SluNeSl(mb gl
Glasusumuilest STy 34 WlevedlwiesT ML (P&H6L 63
L5l6veSlwiesT 60106V eUemIT CoumLI(HEIMG). SHILLLSI(HID
aflepepmesilaseT UmLiLbhib CodHlenws sesfligiL
LIWesT [BTL&EEN6TS (§enMaHs Hljesorwd GClauiw
Geustor(Hid! Gosy|b GlFeueumg: CasmeneT Clb(HHIS
wesfley L6ev wrHmssT Ledlw  FiLSley  (Zero
Gravity) vweword Glewiw  Geussorigwl  &)(H&(SLD!
uf&luflesr  SHSSHTHET  HTHGUOSL LIV
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(NASA's Messenger Space Probe Entered Mercury Or-
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Messenger Space Probe
Orbiting Mercury

Success!
The First Spacecraft to
Orbit Mercury

NASA’s MESSENGER probe has become the first spacecraft to enter orbit
about Mercury. A1 9:10 p.m. EDT, Mar 18, 2011 engineers in the
MESSENGER Mission Operations Centar at the Johns Hopking: Unhmrsity
Applied Physics Laboratory (APL) in Laurel, Bd., received radiometric
signals conflirming nominal bum shuidown and successiul insertion of the
MESSENGER probe into orbit around the planet Mercury.
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Mezszenger Space Probe Launch
(August 3, 2004)

W i i el W i, L i, 1 it Thib 178 Spaiierall 1o ikl
Meruny,

Tha nasa comis e “MErcuny Swrfece, Spoce ERviionmant,
GEochemisry, ssd Ranging,” highlighting the projecs bread range of
mcimiific gosls. Nammger wis the srvanth misios selecied for the
HASE Discowary Pragram.

Wik n Diksje cooas

1, Wiy i Mescury me dems 7

2, Whsd g the ganlegic hisiory ol Beoery™

3, What bs ihe natwe of Merounys maqn e Sald?
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5. What are the snusual materiabe al Weicury's polex?



@@mUDWL YrTwE &l eumSIingl. 1974-1975
@ev mrEr enLiSlw wriflesty - 10 (Mariner -10)
efletoraLiLiey Gleusitaifls Camemers s&mMIL NS,
Hss Cosmemerw b e(pUML &OHMIL UL e(hSa]
eNLITrIgem6TLD L1 E HenILINw .

sOCUTH  @EUped  &OHB euHD
Cwevllenversy  glpmessT(hsE — (pesry 2004
A&0H 3 b CadH ewfssmallet NemrmiflLm
CleeoTmeursy g6y (PenesTUNEO(HHE geuliLLLG].
ClwevllenErsy LgemerT l&a|b  Glm(HE&Sl 200
&LI5 (124 em6v) 2 WSSV &MML CUTEUSTSHS
SlLLlLuul (herergl.  eflesorasniemailuflest &mMI
beTeUlLs (GHODOIFWL : 200 &.BLF (124 enwev),
b6y : 15,000 &).LBLIT (9000 6mL06v).

ClwevGlenvErsy  (MESSENGER)  eTetTLIgS 60T
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&L0eleusfll, Lgemallwey Glem@Liy (MErcury Sur-
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Messenger Space Probe
Launched to Orbit Planet Mercury

Streaking into the early morning sky on August 3rd, a Delta Il ro
www l{aniiestiéGii's Messen@85pace fiediedramilibboplksieang vo
Mercury. Scheduled 10 become the first probe to arbit Mercury,
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The Planet Mercury

_ + Closest planet to the Su
www.Kaniyam.com 4 ﬁigmetgieeiw .com




Quflwg). 5607 6SILLLD : 4800 &). LT (2980 em1L06v).
SIS6T 2 L&(H 2 (h&l 2 emmbg Cumest ¢(m Glu(HLD
@\ (LS &svor(h). LSlenwil GLIT6L UM LDESITL6VLD
@e6veurrs Lss Camerfley LjsuliLILTg (T Glsvedlw
euTWE  (GspGleusifl  (Exosphere)  &mmlujeiTemg).
SHs ArmSey LSS mHHE  CleusflGuimiid
OI6T)| 58 (6THLD, SWITETSHEHLD 2 6v6l 61(ThHES65TM60T.
L&60T &H6IT&SH160/(HHSILD @\FTETUIETT CLPEVS IS (ETHLD
2 HmUUL(H erpslesTmert. Camgwid, QumlLmdlwib
GUTETM &H6BT EPEVBMHIGET Li&H6etT GLM& 6T 6ot
S(HCs Heupdlesrmest.  jeumenmLl  Lifl&lullest
6116 g|&6Ta6T (Solar Photons)  eNleseTGleusifl& &8
&61T(6TH &5 65T M 60T.

1. yss Camerfler serll GluM(HLEm6TS (Surface
Composition) &|606NWILLTS JiMIl6ug).

2. Yss Camefletr L gemailwsy eugevrmenm (Geo-
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logical History) susmywenm Gl&wisug)|.

. Uss Cameflett &Mhes SHemsHsHlem &evedlw
L6u& 608 LD (PreciseStrength of the Magnetic Field)
SiFl BT 2 WrHHeT JOD GDEssHHlarme
LTMIEUENS WD HM6UG).

. Uyss Gamefler Slensll NppsHlenwr (Mer-
cury’s Libration) Siemhgl 2 Ls@melles &lyeu
Cleusflsam @ @mlenu JMleusnE o TTgF
ClEweug).

. Yss GameT gi(hHeumniserfley 2 66 6umesTensy
T O rmedlliy CQumpLs eflest (Radar Reflective

Materials) LiesoTUIT(h&606ms STLomesflLiLg|.

. YNWME LD (Wa&IW Sesflomisemsruid (Volatile
Species) SiUMMIETT EPEVEF S TLILNGEDETULD,
LIL96{&6D6ITWLLD L&&CasmeiT 6UTW| &
&LpGleusiluilen (Exosphere) @ mLULmE
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Mercury Image By Messenger
Space Probe

The MESSENGER spacecrafi got the closest look at a solar flare in
human history, from a distance of about ¥ AU (an Astronomical Unit is
defined as the distance between our Sun and the Earth, approximately
93 million miles). The Mercury, Surface, Space Environment,
Geochemistry and Ranging Mission, or MESSENGER, is tasked with
studying Mercury, the closest planet to the Sun. [t will insert into orbit
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MESSENGER Probe’s Entire Trajectory,
Looking down on Earth’s Orbital Plane

'’
» /é; 16.4 kem7ls?
DSM = Deep Space Manouver* - . ;;: mﬂg; i
IKS0H
e—o' o .5 tei .0t .9+ 3
B304 BO20S 1 50T w408 109808 W00 e
Eaith Eah Ve Vinun: Marriary Mssusry Mesury

—Image courtesy NASAlJohns Hopkins University Applied
Physics Laboratory/Carnegie Institution of Washington
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Precessional Orbit of Mercury
Around the Sun

UG evVbeVHD YseT Corern 6T
6)emeS55)s G498 GO0
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Processes at Work
in Mercury’s Exosphere

Atoms released with
low engrgy genorally

Atom Trajectories returmn to the surface
Procedies
2’&
Pt blsrmalabod
(Dt et e
Tharmad Deaparatios
High-Energy
Processes
_ e
ey
b Bpasttaring.
8P
S A 1 e e
igher energy can make Thess energetic
Vagsiiamien it to higher altitudes are airborne long encugh
M= tobeaffected by solar
radiation pressure
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Inside Planet MERCURY

The planet nearest the
sun has a diameter of
3,032 miles (4,879
kilometers), about
two-fifths of Earth's
diameter. Mercury has
2 spin-orbit resonance,
rotating three times for
every two revolutions
around the Sun. A day
on Mercury lasts about
59 Earth days.

THIN ATMOSPHERE ————
Extramely small amount . Ty
of helium, hydrogen, -
oxygen and sodium.

GRAVITY

0.38 OF SURFACE CONDITIONS METAL CORE

EARTH AIR PRESSURE: None iron core mabk
4 TEMPERATURE: B40°F (450°C) three-fourths
! WINDS: None

Y| | s

EARTH MERCURY
10 1t 26 ft.
dunk dunk

[ \ '
] o M -'-.'w " 1
The surface 3t Merasy phesi=pasied Maxeuey. LUGT m
by the MESSENGER probe in 2004, s slightily larger
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Mercury Picture Taken By
NASA Messenger Space Probe

A NASA spacecraft aimed at Mercury has already returned valuz
observations from the planet closest to our sun, despite still bei
months away from entering orbit around the small, rocky world,

e e i g on g
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Mariiner 10 Space Probe

Mission duration
Nov 3,1973 to Mar24, 1975

Gravitational slingshot - Mariner 10 was the first spa
to make use of a "gravitational slingshot" maneuve

Www, Kb"ﬁmdﬁwtéoh?ﬂd its flight patrragsirbring Bsarerdastio

e level of Mercury's orbit.
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yser GCamemer  GlH(HRIS 197 enwev  H(HES
UpBE! @06 UnSems LLED ULELOSSSI. Brem
&e&ITesilesr  FILUL  FHHlemw  LweTUHSS),

www.Kaniyam.com 253 FreeTamilEbooks.com



eflesorsliLedlesr CuTEemss  sLHL  uhES),
LBmers &DlenaiSSE-

SibYWH  Cleudml SeLbSl. WMl 0TS
@enL Gleusflasley HHEH, SibHSHSH Lmiflesri-
10 eetTM (PEMML LSenerTd &SLbGl OSTLIHSI
el ygl eNupgmrsensrl LLSl&E HeLNwg).
wriflesty-10 LgesflesT Sl L@GHleemer  (Pp&HeoT
WS LULGILHSS HeBILILIOD, THFUTTTSHeUTm)]
®(H LB BTHSHS HETHMSHS H6toT(h LigsHsH6 LD
T SHI6UTETTS.

L& LD6BOTLEVLD &MHS F&& Cl&mevsr(heTersm (s,
SIG6T 2 LaMmelley @(pLS Gsmemd  @)\(Hes
GeuesoT(hd eT60TM)| 2enHSHHEL LHSEIMG. L Blullest
ghslrenerrll  GumTeL GV HeTHHL LTS
GlEsT BT GQBHSTOID, L6 SeuflSgIeul
QuOmIF fMsere) &MHE F&SH GleTeT(HeTomg).
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Mariner -10 Space Probe
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ghslTesiley SMHS  WWETTLEV(WLD  @l6usmev!
@\(HLOL6TET 2 L& (HeYD @6Vemev! L|SH6iT SHemsslev
Gasmygb  CumeTm  ClEFRIGSHSHTET  LDEDEVEST,
STPHS LIGTEMRISET efTEMMLl @) (HEE65TM60T.
opeotmev L Bluflest FhSlTesiley Lgenestl GUImsL
ClFmIGHSHSHTET EM6VSEH6T @l6veney. LigesT Gasmerflev
6UTL| S|(PSHSLD @6Vem6v | LNTITETTTEUMWL, 60BLY.[JFSR65T
gleyb SlenLwirgl! Hiflevemsv | LgHenId L 8luilest
Blevemeuls GumevGeu

ahs 69g 2 ulifleTwd eumyp eulfl @eveurs
Cl&s5 o6torL G [Dead Planet] !

OFeueumll, &HHEHIFeT GCo:meTHemerll GUIT6,
s &SHIL  Gleuliub, (Geflfes  (GsLpblemsy
Clamevor(h) Wmenud euFGeauMsTs 6UFessTL LITenm
5l6vGLD! UL LOEBITL 6V 6V @\DLEIWLIET6Y| YT &HT6dT
[Argon], Blwimest (Neon), anjeSlwid (Helium] &g Hmlw
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Mariner -10 Orbital Path
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SWS5HSSV GWhgleTergll  QuUTEmD  Hlevid
TRIGLD elleoramasT ell(phgl eNWhag Clumm
GI&6T gmULl(heTereng wifleoty - 10 6T(H&HHIS
sriguwgl. wrflery -10 Y uieysFlp LsHesflest
&MHS F&H ) LLOIUIN6T &MHS &85 U6 HTMHMI6L 6(H
LIMI&6me| @ (HLLSTSHES STl ). LgesT uflSlenw
@\ (HWermE FHMeU(HLD &TeVE SN (& 6T [88 HITL&ET),
35| H6T6M6TTS HTE6IT H6IT6TTEEI6V CLHETTM (PEOME
FLPVEMSI.

1991 @6v LBl mHg Bless  F&H
aUMbHS eumeTenevs Glgmemsy Gmm&HSl  (Radio
Telescope) epeuld UMTHSH Lgeor GCamerfleor
&l(HeUs SHeTmiGHefley  UalHslly  3i(heEGHSH6T
Gwall @ELUUMNSE STLQUISH|.  LESTTEV HHSLI
LGS serflev wmiflesty - 10 gy uieyF&blLp, 1974 @lsv
LiwlesoTLd GlaFuiw (pigwieSlsuemney !
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Mercury Images By
Messenger
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L L8luSlesT 6L S(HEUSSIM(S GLoev
2 LTSS mHa UTiSsTe, Gl GOIuSSle
LepCLmemeus &6y, MM 6T6v6ums: GameiTs (EThHLD
miLgeor, Gleusiterfl, LS, Glesusumuy, eNwimipssr,
geofl, WCreoteny, QBLIGULETE FME GHmmMW G
wLL eifseflev eT&lTs - Hlsmy [Counter-Clockwise]
&LnFuilev G flwensord FFmiig smm) e (e esTm6oT.
sLeefleT &ESHSTeT LenLLLSHE), LINFmessrL
et LNFLUEHE SieToTLRIGETI6T (MG QusHs
Bl o Hflw T HSG18 STL(H)!

1973 @\6v Gleusiterfl, g6t @ revor(h CameTsenesT
@CT LwWemTsEL YUl CFIg WmfleTi-10 @\6sr
QurM mIemIseL CUTSemsL LweTUbhSHS), HTET
(NASA) 6l(spepmesllseT Si(HE8 G alesorCleusrflL
vwesrsHlev, uflSlullesr Lm  Gleusfluiley  &mm
eu@d eNwmpest, &eofl, wGresrey, GIBLIGUL6ST
AEW BresrE CoHmeTHemer QImun SHmLpenL il
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eur@Guigny - 2 (Voyager-2] ylleys&lblenps
sWMfleg| 1977 spsev(h 20 @60 HsnIl Qeumn)
CuHMEI, (H LTEILIHLD 69)(EHEHTeTL GlLImMluTuley
grgenet! 2014 L600TIg60 FEFTELD, QTEHENVTEYD S
(ESA-JAXA) (European Space Agensy - Japanese Space
Agency) LgetT Camehes @ elletstemmienall en)LiLil]
Gumeus s SIVILLILHIEDE].
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7. GIWDIBGH AHDL FBHBID
Lo Cabmem HiHeumidbetisv

GCuremey BHiviuel Gadiiy

[BL({Hleny : 7]

uflHlenw Wle GlbHrisl soTedl6v
&MMILD

M o15:85CaTeT L5 eHCaHmeiT!

BITET (PSH60160 Sien)|LINw wmiflesty

eesoTsmn) 6T

HgetT Camenemd smm) eubsg)

RO DSOS T d!

BTETEN6sT @)F60oTLTLD

efevorermiemad) G666 (EHEFT

Lgetr Camemer
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NASA Space Probe Messenger finds large
water Ice Deposits on Mercury's Polar
Regions
[November 29, 2012]
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8@ Upww oD

PWS 556160 ADILILEDS
@uGumrg).

ufl$) &L (HL CluTs&E)LW0
&ifl&Camer Pl 58 Came !
urenma G Cobhseir

umLev HlIFbLNwg)!

2 L&(hH 2 (H&1& Sliyevor(h

2 enmbg Gumest

R UGB QBLYE G !
GleuliLipLd (G erfl(mHLD

el Il LIT&E ELD
urenm& Gameir!

B1GeuL9l @) (heugy CLmev Lyg6oT
ufl$lenwig smm) eu(mLd!
&l(meull LGl serflsv

CluHLD ussfll LTemM @\ (HLILIENSHE
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ser(hlileS SleTeTs)
elevoTerm 6T

&l etoTL6vE S Cev LIflSlenw & Qb (Hmi&l&
&FOmIb LHeT GComem  eupssLiLiggd  GlEmsveuLl
Gumestmsy  GlEmmuU TNV TET @\ GI6UEMIT
rmwl ul(erengl.  yser CameT SHemsSHlen
eT6L6VITE CameTaememud e9L L& LBl(Eh&Flw GleuLiL
blemev Hlevell eu(HEIMGI. &I(HeUL LGSIUIev 2 6Tem
QMMM Y108 GWIUN6L [Crater] Bi6sT6D By (HILIL GLITEL
260 @mI500 2endl 2 awestTd Hlemsv Gl&HTH & ELWD
Gurgl, oesoremL elleflby (Geflgmg Cum, B
GeusTergemsll  uslwumsSIl ey Levedlwissr
60T (&M CFLOSHSH) (HHSIMG)!.

@e6uails @uwmenswmest GRuibne:E:3rES)
(Natural Freezers] uifl$l epefl LILTE LORISEVT6DT
&lmeus (Glssfler ellefliby Blsv LiGSlserflev
Blemevg glememest. @b HFLILETIL LTenmMEem6T
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New observations by the NASA MESSENGER space
compelling support for the long-held hypothesis th:
Mercury harbors abundant water ice and other froz

materials in its permanently shadowed polar crate
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LseT GCamener eNlLs &(HS5s JCaT (HellssHSH60
Comerplw Y TsTells SHeuFd  6TMI el
Brluesil 2 (HSMD6Y UTHISTHS| 6U(HSIMGI. L|S6dT
serg et Flev LGS Hl&6T Wseayb GLTsS Hiliuest]
2 6ooTLTS  6fl6Vemey uNenid, LLSluNey 2 siTer
GrLmy&siT @ UGS &6 e (Hb&) 6T spefldl(&hs
Ng&luediiysensT (esTCL &rilgujeTsmest. GLelll
Cluwigy [University of California LA, Professional Ice Finder

- Lead Author of the Science Paper][November 29, 2012]

"uflHleE Wle CpmmEL Lser Csmemer
Crre&lE Gesstm mTET ellstoraplsrall  Hmlw
LTenD  HeWTLSHENS etoTled &FMHMID  (pedrGL
PEBEWS H&H6U6V LIeveuDenmn I weTemg).
@esoTLenT 60T (HSHEHE(E — (LP6STL  [HTMHRIGET
HlenestsS (HHSHS CLTeL @UIGLITEI @6vemev LS65T
Gameir. GlsnGlen(eh& T afletoresmiemed Gl (kG LPIL
SLmIGem6TWLD, SLHS &IT6V eTiflLDEm6V S,

www.Kaniyam.com 268 FreeTamilEbooks.com



Messenger Space Probe
Orbiting Mercury

L1

Success!
The First Spacecraft to
Orbit Mercury

HASA's MESSENGER probe has become the first spacecrafi to enter orbit
about Mercury. A1 9:10 p.m. EDT, Mar 18, 2011 engineers in the
MESSENGER Mizsion Oparations Cantar at the Johes Hopkine University
Applied Physics Laboratory (APL) in Laurel, Bd., received radiometric
signals confirming nominal bum shutdown and successful insertion of the
MESSENGER probe inte orhit around the planet Mercury.
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&LBIGED6ITW LD eNwitiyl (Hib STLFH6mmILS

SMLIgu|6Terg).”

QuITedT &mevldedT (SIFSLD QY UIUTsT, [BITEFT
ClwevClenEhey  elletoreomiemeils (G HLILIesofl)
(uE6i0@) 15, 2010)

"ufldls  Cameflesr Bles  CBHRISWL  &HEH
Gamenem LT (WWMHEFIUN6L SILILITEVIETET MM
&60T58 CamersCerm(h wrmu@hib Ceumium(haessner
BIR&ET SMIbHg GlasmsTCGourmid. (Y] [NTHT -
&8 Camer Lsenerrs CobHb yrmugdl ulley
bg LesGamenstl ummll yflbgl GClamersr
GUMWILIL|6TTETg)."

QuImedT &mevldedT (SIFSLD YIS, [BITEFT
GGl (ERFT)

"BrETelleT (WHeL ellestTaHLILISy  LOMIfleT
10 GUIT6L [BIT6IT(E, H6V6VG| bHGI LTSHEISETI6H
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Hser GCamemer BHMmuseT ellengeilsy Glh(HhisSlE
&FOMINHES (Wb, 6Ty Wmiflesty GlasTm
SiHgIemettT CoussHHlev BMMmIGT Li&HeoT Gamsir
FrUY  ellem&ulley  GlsnvblenEy &Femry  @MmIs
MeUSHGHIF FOHM Uy @uievrgl. LHetr GCamemerr
QB mHMRIEGLD CuTg) W& ClgleuTss Cl&F6TM VS T6sT
eflesoTermiemall LgHest FHLIL  edlemsuiley @mmis
(Spacecraft Orbital Insertion) ergleum@Ln.”

QuITedT &FmevldedT (SIS QY UIGUTST, [BITEFT
(AN LA

Ysesr Gamerflev HiyLiLiesfl Guysmalley @)\(pHLILISI
WPSHET(PSHV 2 M) Clawiwils LIL(HeTemg).

2012 muy 29 oo  GCxH  “ellEnEnmest
@sLf16v” [Science Journal] Gleueflwimest mIEmaSlest
GlwsvenEh &y e evoTewm)|6TaIUN 65T (NASA's
Messenger Space Probe) epetTm| Sy rmigs
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Rleusflui(hiserflev gpetTm, Lo Gasmerflev HiLliLest]
@muusmi  Blevedl eubs LWUUTLH  Hlemev
Ty, 2 mSHurs 2 6TerblgHer Hlepllasl L
HH6UMEV  HMNSHSHE!. LevGeum| sesfllulL
ASTIRISEMEO (BHL, Ul  S6eTeL  Blg& &L
ygetr Gameflesr gimeull LGSls&srfle  Guiemey
bruuesfll umenm&6T @ (LG CSFlw au(mHEIMS).
aUL &|(HeuLl LGS serflev LIfl&) &6tT6L HTEHSTS HILPM
semmisefley BILL esfleHeners SHLLL Lilge 6T
(Dark Deposits) el U|6TeT&HT&HS SHTessTLIL(HS M.
&medlcoGUITFesfiwm LI6V&6M6VE &S
S UIGUTET T &6, BTET ellsvoTeTm 6T
Clenv6lenErFT HHMILILNW H&euenevs CaLilg ),
&l essTLevSSHleT &85 Gamer LgHesflesr
g WlEepFlws Geflfs SeTmigHener (P&HeT (P&H6V
Gleuin blemev LY [Thermal Model of Mercury)
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UCLA Researchers Find Evidence
for Water Ice Deposits
and Organic Material on Mercury

[NOVEMBER 289, 2012)

Planetary scientists have identified water ice and unusu:
dark deposits within permanently shadowed areas at
www. iy cerrth pole. 273 FreeTamilEbooks.com



epeuld sWMHSHE!, AHbHS SenFssT GLCeVT Jjevevg|
&0 Brluesll smewTl LUheuenss &MILILNLL6sT].
SIUTHET  eUeNFHD SH6BoTL  SH(HEOWLI  LIlg6 & 6T
QR(HeNS Y TSTesflL CILIM(HLEET 6T60TM)| Sam|SI M.
uev Wlevedlwiest oy esoT(hiGBemmil B GlFWPISHS eumsv
BesTa(6HD, (prever Cametd: (B ( Water-Rich
Comets- Asteroids | ueTpenms SHT&HE, eumm
6O (HB&I H(HLD, Y T&STesllE CILM(HLEEHLD 69(PHS!
Ly h&)(HEe Ceusser(hib eT6oTm| &H(HSLILIHISIMG).
1990 &yetor(h)  QUTOL  STVSHSHI6V  LLSlullev
2 6iT6m GILIT eLpevd TmlheSHlev Lgest Gamerflest
&l(HeuLl LGS &6rl60 6uLpssLOlesTHIIL LISTLISTLILIT6sT
aflbleasl  uafllmEasT @ (HLUMSS  SH6evor(h
69 (6p(epTesfl &6 GlLIflgIb eNWILILIEDLIHSETT. S{6m6l
@(mHGeuemer HFL UeflRISTS @) (HSH&HE0MD eresTm)
SOWIMM6DTT. L&etT GCameiT semsHHley  er6v6vITs:
Gameramsnerw b el g WEpFlw GleuliL Hlenev

www.Kaniyam.com 274 FreeTamilEbooks.com



Blevell  eumHSIMEI. SlmHeull LGSlulev 2 eTerr
@Deon oups GYluley [Crater] ojeed B
Gurmev 260 C [500 F] 2 _aipewrid Hleney Gl&T&H8 &0
Gurgl, oesorenL ellerflby (Geflgmbg Cumi, B
GeusTergemsll  usslwumsSIl e Levedlwissr
6007 (&M CFLOSHSH) (HHSIMG)!.

@e6uails @wmens Wwmest &sflymadlseT
[Natural Freezers] uiflf) epefl LLTE LORAIG6VTEDT
&lmeus (Glssfler ellefliby Hlsv LiGSserflev
Blemevg glememest. @b HFLILIETIL LTenmEem6T
LgeT GCameneT ellLs &(HS5S JCaT 6(HellsH5HSH 60
GComerMlw Sy i&mesfles  HeuFld  etTM|  ELoLY,
Brluesil 2 (&MY UTHISTHS! 6U(HSIMGI. L|g6dT
&erg Sl Flev LGS le6T Wseyb GLTs Hiliuest]
2 eoTLT&  6levensy Y ulenid, LLSlufley 2 eTer
GrLmysssit @ LILE S &6l 60)(Hbh&) 6T sperfldl (& HS
LNy &HILIeOIIL| &6 2 6T6men s (LP6dTGL SITL Ly U|6TT6IT6T.
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PBETPSHEV L6 GameneT G mLMDPL &Hhlw
BrET edlstoremmiemad)

2011 wrgg 17 b GCedH  mrEmellesr
aflesoTsrmiemal] ‘ClLoev 6N (ERET QY MEDT 24,660 (H & 6T
Lwesrd GlFwg uflSlenw Wles CnmHmEs snm
6U(THLD L|SH6m60T [H6TeULL&SHI60 6ULLLOIL QY TIDLNGSHG).
uflles GhHwussHtsy Wss HAMlu LssCsmsT
uf&leE Vs CBHRSF sOHMIEUSTE ST
2 6lp6seTd (HOLM FWHMSHE FalL 2 (HSHSHINLS
&Sallgb 2 erergl.  UflHUNET S5HMEWE &HHID
QeuliLgenssd STmISlE GlameTsr Gl 6len Eh&T
afletoramiemalls @l CumHw  Qeuliug  Seugb
@eneseTEHEL UL (H6Terg). GlenvGlenEh &y
66soTETD) 6N S ITEST  (LPSHETT (PSHEV L|&H6tT Casmemer
@muowb rTwE smMl eumHESInE. 1974-
1975 @6v mrem HenNw wriflesry -10 (Mariner
-10) ellesorsLiLy  Gleuserfles  Camemers  &mHMIL
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NnE Uss Casmemerud e(pLUML SMOHMIL LLLD
ahsgs eNugmisemsTud B&E HeLNwUG].
&mHGUTg @HUMWLL &OHM UL Glev6len ERET
gLmesT(hH&E (pesr 2004 gy senbh 3 b Caé
S6wifsasmellesr  WNermflLm  Gl&eTmeursy 66y
enesTuNed(Hhg FeuliLlLg). ClenvGlenEh &y
HgeneT s b Glmpmisl 200 &6 (124 smiwsv)
o2 wrsdHev &MU CumeusTss  SILLSILL
uL(plsiTergl.  ellesoramnismeailuilest sMMI HeiTeul L&
GDOOITL : 200 &L5LT (124 emioev), Hemmyd : 15,000
&).L6LIT (9000 emL06L).

Quev@enEhsT  (MESSENGER)  etetTLigl6tT
aNifleumest  eflem& s YsHsCsmeT  GmS6LD,
G&Leleusll,  Lsemallwey  GsmELLY  (Mercury
Surface Space Environment Geochemistry - Rang-
ing) eTETLISM(SLD. Br&Em  aflevsrern)|smelluileor
Blemm : 485 &L&IgmD (1070 ueyessr(h). 446
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The Planet Mercury

+ Closest planetto the Sun
+ Diameter: 4,800KM

+ Mercurian year: 88 days
+ Has global magnetic field
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WleveSlwiest  Lmevj  wllersr  ellevorenn)|sma)
uflest uflomessto : (1.85 BLF 2wy, 1.42 6Ly
Si&eud, 1.27 6Ly op) (6 o9 2 wpb, 4.5
3y &6V, 4 g ).  elesorermienalil 608
&.Emd (1340 Leysvor(h)) sTflFSS) Slyeuld, Si(LDSHSLD
2 erorLT&HL  GurHlw  anfedlwb oy Hluweumenms
Br&asHlE gevab SmwsTengl. Sleng CrmrasH
eflesorermiemallenws S(HLIL 6USM(E HT6oT (S Gluflw
2 hgl TrH6sLMH &EHD, BIeTE Fnlu 2 bHe
Tr&6EL(H&EHD @enetrasll LL(hsTerer. L&Hs
GamerfletT @ TTETWIETS SH6V6M6USET, LLG6mallwley,
sTheeNwey  ueTUT(hHsSeneTs  &I6VeOWmssL
ugley QFWIw GCloenv6leNEREFT HsnILILILI LIL(H6TeTgI.
gaululL m@E GlwevblenvErsy eallesorssmierai
epesTm|  (Wwemm FILY ellens eS&flev  (oevTeuifl
2008 @ev LBl smm eSsFs, HsCGLmuy 2008
@60 Gleuererfles Gamer &mM| s, GCFLLLLIF
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2009 @ev Lss Gasmer &mm| 65&&) 2 HoL UL(h
@miSluNey Geusid WBIgWLTESL LL({H 2011 wryg 18
@60 UsstamsT FLL ellengullsv @ ssLlt LL(h
Sleng BeTall LSS &DM JIDLHNSSSI.  LSHeor
Gameme CleVGIENV(EREFT (HMMbHEHSH! R T6soT(H &S,
730 (pemm FHMUBHG! L& ES HH6UD BeB)]LIL|LD.
aflgss) Slysub ellstoresn|small grmesor(hé @ GLo6v
uesofl Yiflw CGurlw Siemey 2 6Terg|.

ClwevGlenvErFT  ellevoramerell  gallwigedr
WP&E WS GnLILessil&sir

yser Gsmem mG Hleveneu eflLe  Fplg)
Cuflwgl. sigesr eNLLLD : 4800 &). L (2980 emLosv).
SIH6IT 2 L&(TH 2 (H& 2 emmbg CumesT ¢ GlLI(HLD
@\ (mLL & &stor(h). L blenwl GLIT6L 6uTL LO6BITL6VLD
@eveurs Lss Camerfley LisoILLTS e Glosusdlw
eUTW& (GsLpGleuerf] (Exosphere) &mmlujsirerg).
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Mercury Image By Messenger
Space Probe

o R HFSSFUGER spacecrafugot theslasertiapienc el e

umarn history, from a distance of about Vs strofnomical |
Y . N P R O T A Ty e s o Bk o el ek



SHS TmiSlev LflHuNed(HHal GleueflCumin
ST HSHEHLD, HWITEITHEHLD 2 6v6l 61(HE6TM6T.
L &60T &H6m&HSH60/(HHSILD @\TTEFTWIETT PLPEVSEI &(6THLD
2 soUUL(H erpélesTmert. Gamigwid, QLML Lmflwid
GUTESTD 6T FLPEVSHMRIGET L|G6dT GLmE6msaesr
SI(MHGs HeupdhleTmest.  HeumemmLl LIFlSluNest
eflsg1s6mse6T (Solar Photons) ellessrGleuerfls & s
& 61T (6TH &S 65T M 60T.

1. yss Gamerflet seml GlumpLEsm6rs (Surface
Composition) &|6060WILLTE SiMIl6ug).

2. Yss Gameflerr L gsmaillwsy euFeurmenm (Geo-
logical History) euenyuwienm Cl&uleusg|.

3. ygps Camefler &Mbhss SemsHSHlem Hsvedlw
Uevsenswb (Precise Strength of the Mag-
netic Field) &g &er 2 wWrsSHler  gmHM
@M&ESHSH S 6TTITEL LDTM|EUMSW|LD HM6Ug).
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MESSENGER Probe’'s Entire Trajector
Looking down on Earth’'s Orbital Plan

DsM 2

Venus Fiyteys 1 and 2
{2087 and 338 km altude)

—Image courtesy NASAlJohns Hopkins University App
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4. 455 Gaemefler SHemsl KIppefenw (Mer-
cury's Libration) oiembgl 2 L&mellest &liyeu
Gleusil& s @ (HLOL HMeUSHM (G, W TTLIEF
ClFleug).

5. 4ss CameT gi(Heumisefley 2 6iTem eumesTsmnsy
eTHl6lTmedliiy GlumpLaerflest (Radar Reflective
Materials) LiessTLIT (H&B6m6TS SFTLOM6sflLiLIg).

6. Y NWMEGL (PSS W SesflmsensTw (Volatile
Species) SUMMI6IT EPEVEF  SITLILNGHEDETWLD,
L1961 86D 6T LD Us&Camer UMW &
&LpGleusiluilen (Exosphere) @ mUusms
QLTTUIEUG].
uflfHes S3|(HE6L &(H\ID GleuLiL

efletorGleueflufiev & eu(mLd Lgeir GCameir!
Grmworesflug sLejefler Ty GG [Mer-
cury, Messenger of God] GuUwenys Glasmesor(h
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Wwaemésmer Lsesfler Guwy GlwrEfl (Mercury]
6T60TM| 6M6USHL LLLG. 17 QD BITMHMITEsTIg60
Nemm  GleueTeflemw  (Venus) (p&Hedlev  sevoTL
@55medlw surssflwey Ceng &mededIGWIT, LHen|Ld
SieueurGm Nemm eugellsy @HLILIDSS C&HTensy
Crradluiey uTFsg !, @rstr(Hib LflHlemws smn
6U(HEIETTMEBTEUIT  6T60TM) Y TTUIBHSTH. L)
2 MBI ubhSHs Ysest, OGleusTerfl oy &lweumnlest
Neomseners CISTLIHE LSHley CFig),

L8luflest hlevemeus GCuimev LTS maFeFluilev
Nemm Cuflgreusng L, E0\:Y: um&)
BpaFEFluNsL  Nevm  HApflgmeuenguwb  Sevor(h
Nigsgl, Ussr OGleusitell @pesor(hid  Lflflenw
emWrsEs — Glamesst(h)  &HM  eu@msleTmest
eTeoTm| HleHLISSHIS STLIgesTT.  (SFlwenib wmm
CameTas@Ehd  Lblemw  enwwibTss  6l&smesor(h
&OM  eummSlesTmest  eTeTm|  Famlw, HlCrEHs
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Precessional Orbit of Mercury
Around the Sun

UG evVdeVHD Ys6T CoHren 6T
6)emes59)s G498 GO0
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©pmesfleeT oyfleuLmigsy [Aristotle] Lmeulsl [Ptolemy)
A HCwmfletr  ClameTems  Nenpwimsr  Glgerm)
ThHgIS STLL, &mededlCwimes @, GleusTerfl Ljgesr
AEW Camerserfler Nevm eusryeFluybd, Neovms
HEMTFF LD FTETMTUI {6005 60T!

LBlWNeS (g Gsmemey  CBmEH  epeuld
UTTSSTEY, Gl 2 HWSHHME e6Temm  Lo6wofl
CRISHDGL W&y Thsl, &l weme|sE
@etenm  wewfl  CHISSDEGU ety Lgedr
Caflumosy GUTEIMG. &HSITOID SHTemevuilev
215I6umsL ey GleueTsflwmsey, LTemeVUIIEL
Sb& GleusTaflwmasayb sfl efexdlmgl! smemev
Crrsdlev LflHsEs HlpsEs Carys SHenguiley
[Greatest Eastern Elongation], i(h&&I LOTEMEV
CrrsHslev CmEHs Camys Hengullsy [Greatest
Western Elongation) 0L (HGLD L|&Hen6tT8 &IT6soT (LplgLLLD.

SIHmeug), Lgeor CamemerrLt LLSIUY 60(Hb& 28 19&1if]
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GameriHSlev LIl & @ @) (HYMWLD &mesoT (WPlgu|GLo
&ally, oM 655 BEFEFUNL G (& Flwesiler
GuGgmerfl GleusiTergSlsv eLLP&IL GLTSIMS).

&&&Igenestll  (Venus) Gumsy, LS8 &L
glenewords GoT6eT  6TgIaD  @6Vem6y . &flw
LDEBITLEVSSI6L  LOMM  6T6V6VITE & ITET S (6THEs (&)LD
(W), GleFsusumuy, eNwmpssr, &sofl, W Cresrery,
QIBLIgULeT, L@EHOLT) eeTml Sf6veugl GCmurL
glenewords CaHmeTgHsT 2 6iTement! &rH  (WPyLmesT
HIOETHET HlemMbHS &H(HD LITEnM SH6eM6ITLI LS 65T
CamevoTig(HLILISTEY, gl uflHlullerr  seflemw
aHormeflegn Hmw [Albedo = 0.06] l&eyb
SODHSEI. uleows  Gumev  LITgISTLIL
6UITL| LD6BITL6VLD 6T&HIOYD L|S6sflev @leLevmsH s ey,
G&fweslletr 2 S&IF Gleulilb  (PIPEUGID  HH6oT
eugesoTL  (HLPHemeTwd, 2 FF  LDEMEVSHEMEITLLD

FL(H& sl eneusSImg).
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Inside Planet MERCURY —

The planet nearest the
sun has a diameter of
3,032 miles (4,879
kilometers), about
two-fifths of Earth's
diameter. Mercury has
a spin-orbit resonance,
rotating three times for
every two revolutions
around the Sun. A day
on Mercury lasts about
59 Earth days.

THIN ATMOSPHERE
Extremaely small amount
of hidium, hydrogen,
oxygen and sodium.

GRAVITY

0.38 OF SURFACE CONDITIONS ' METAL CORE The

EARTH AIR PRESSURE: None iron core makes u
TEMPERATURE: B40°F (450°C) three-fourths of it

WINDS: None

TH MERCURY
Lo 16t
A dunk

Tha durfsce of Meroury photoagraphed Meroury, 1,007 miles (4,
by the MESSENGER probe in 2008, i slighvthy langer Ehan |

E: (AT ROGE




uflfl  GOLLSHeT WSDCHTST  LSeufleim
evflgf ML LesoTLIm([H &6

2 (HeuSS60 LbLO1& (& 1D FhETEISHED
@enLUULL 6F eugemeull GlUMHMG| LISH6T. 65T
e LD 3030 enwev. &hSlFensrrl CUTEL LgGemILd
&srh wrLme GLls&sT (Craters) Hlevmbgl, sumy
LD6BOTL6VLD  6T&HIOYLD  @)6V6VMEH  gM&E  (§EmMW
@sorwiomest (Vacuum] @Lpblemevenwis Cl&mesoTLg).
HgetT &a&lFenestl (Venus) Gumev 18lg LoEnFlw
@Lmeor [480 19&lifl C] Camerma @eveur aflLLmTeY|LD,
2 a%6emTD SiHle emailey -180 w&Ifl C (WL
+430 1w &Ifl C eueny M @), s{HID GleuliLLd
&6l (LD 26m(EhE60 Y (HID (T CHTET. H&H6oT FLILIEF
g58) Wsa b eusdlenw HMHMG! LBlullest FFyLIL
efleng 1 eTedTm)| 606USHSISH ClSMeBOTLTEY, LiSH6vflest
FILL ellemg 0.38 550 i6me]! HFHTeuG| LLLSluTev
100 L6 6voT(h) 6TEOLW|6ITET 6Q(F LIGOTLLD, L|&H6vflevy 38
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L6esoT(h) eTemL STt &TLHID! (&l seerflowisHSHlev
uf&leow leayb CHHRSEF &FHM 6uUHEUSTE,
Hoenenrd Olgmeney CBmedl  epsuld  &TeseTLg),
sy sigestd. UIf&l&EE swomy 28 Wlevedlwesr
M6V HTTHHI6L Heireul L eghlullev (Elliptical Orbit] 88
BILEEHEE RO PeODU

ufllemwig &mm) eumSImEI.

BITD  eumEp Wl uflHeeE siuumsy 93
L516VEOIWLIETT 6MDEL FHMTTHSHV 2 6T6emgl!  TELEVTE
Gameramsnerwb 9Ll LflHlenw GlouE, alenralley,
L6v5f1&(8 100,000 6mL06L Geus & Sl6v &MHM) eu(HEIMSI,
LgetT!  eumerTemevd SL(h (Radar) epevd Ligevflesr
SHHTEOVHDET  YUTTUHSHHE, G SH6ETEN6ITS
&rGesr 59 BHTL&6I6L &FMHME Gl&meToug SMlwiLl
uiLgl.  WbleEn uflHsEn @eLCw s&mnhm
QU(HLD &&EITeT, FhHlTeneT GUTETMI, LSEID
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Mercury Picture Taken By
NASA Messenger Space Probe

A NASA spacecraft aimed at Mercury has already returned valuable
ohservations from the planet closest to our sun, despite still being
manths away from entering orbit around the small, rocky world, the
mission’s lead scientist said. Sean Solomen, principal investigator for
HASA's MESSENGER mission, said the spacecraft is poised to enter orbit
around Mercury next March to build the most detailed maps ever made
of the planet.
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SISHenI6nLII 88 BIT6IT LiessTsH ey, &Iflw sperfluilen
Yeom eugemeud [Crescent Phases] &milg, LNevm
6UETT&F&FIWLD, Neoms  serjeFfluyd  Glummi
6U(HEEIME.

eeflHlmL LLenL Sy uleNsv [Spectroscopic Analy-
sis] g6t Gamergdlev Wlsea b medlbhs &Wss [Atmo-
sphere) LO6BITL6V(LPLD, {6V G&migwiLd, GILImLLmlwild
@UUSTES MWL LLLG]. SHeuMMI6T 6506|886
S6eMIrL urLNeSmbgIsTerr  SlembLNuN(H&s s
GeuevoT(HILD.

6(hH HITMMTETOTIEV 15 SLEM6U L|S60T, LS8 &HLD
uf&le@En @enLCw Gmis&H [Transit] QFWS DS
siuelurgl Wb, yser, ufld epermid @Gy Cmy
GaTLIg6v emLOU|LD! SHSHEF FLOWISHS6V L g 60T GasT6iT
(T S(HLD LsTerflwimss, LNFbLmessTLLomest LIFlHluesr
aulL WSSl Cluri(h Cumey GClsfl&Emg. 1677
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@60 (PH6L 56T (BMISES([H smesoTliLL(HiL uSleums
Werergl.  SisH@G0 Wetr Ggleueny 44 Lgesr
GNISSHEHISH6T OSTLIHSG Smeorlul(hil Lgleums
SLTTWL UL (heTemest.  BIEFT LUSBS5E (PSHeO16V
gellw eflesorasliLiey wflesty-10 mrET 1973 oy b
6007(h) HeuLIT 3 b Ca&) gallwl, elesorCleustfls
&LUUev miflesty-10 [Mariner-10] &&&lyemest [Venus)
WP&6e06v Yrmilbhgl ULILHSS, HHSH 1974
Ndgeurfl 5 b CaH Lger GCosmemsT GlHHEIS
197 evweL S(HGsH UMBHH @M LHDHMS WL(HD
LLOIL(HSSSI. BTET &&&lyesiler FlLy F&dHlenwl
vweTuH &S, elesor sLiLeSleT CUTEMSHS SHL(HLI
LSS, LUgemers GDBlenaSssl.

SILYwHH  Cleumm) LB, WM LTS
@enL Gleusflasfley HH&I, SibHSHSH miflesr-
10 eetTM (PEMML LSenerTd &SLbGl OSTLIHSI
el ygl eSupmsensrl LL8l&E HeLNwg).
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PLASKA SCIENCE

Mariner -10 Space Probe
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miflesty-10 L 651607 HeTLI LIS SH606IT (PSH6T (LP&H6V
LULOWLHSS SepIliLe|b, eHFUTTTHUTM §(H
QU@ &BMHHE HTHMSH &6voT(h  LNgsHsE6L
J&H|6UTETTS|. s LO6TITL6VD &MHS &&HS)
CamesT(HeTersM(E), HSH6T 2 La[Halley @) (HLL s
GComemd @(H&EsH GCeustoT(hId  eTedTm) 2eMHSHEL
uGi&Imal.  ybluler shSHlremertls Gumsy Gosy
seTHSley Lmemms GleeT BT QHhSTai,
uger  sefigieud Qubmis Ablsere) &MHS
g58  Glamesor(heTemg). ghHlresiley  &MHS
LDEBITL6V(LPLD  @)6V6meEV!  @\(THLOL|6ITE 2 L& (H6YLD
@e6venev! H&etT SHemsHlev GCamygd Gumestm
ClFmIGSHSTET DMV, STPHS LI6TETHRISH6T
JITTEITLOMUL (@) (IH& &5 65T M6DT. YR 1 VIR [T [
ghslTesilev Lsenesrll  Gumsy  Ol&FmIGHSSmest
LDEMVEEIT @)6V6EM6V. L|SH60T Camerfley eumy (&S
@\6v6m6L | LNTITESITOUTIL, 6MIBLYTSO63T 6T&)|61LD
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Mariner -10 Orbital Path

www.Kaniyam.com 298 FreeTamilEbooks.com



SeoLwmgl!! Biflevemsy | LsemIb L 8luflest
Blevemeuls CumeuGeu 6THg allg 2 ulliflesT(Ld 6uMLp
sulfl @sveurs i ClFsHs ievorL G [Dead Planet] !
Clgsueuml, s&&lyer CameTasensml GUITEY, LjSHen)Ld
sbHib OCeuliub, @eflfes (@LpHlensy  Glamesor(h
wrenyub eurGeumsms eugstorL LITenM [HlevGLo!
6UMTL| LD6BOTLEVS S0  @\bLblwieme| oy Fasmesr (Ar-
gon), Blwmest (Neon), afjedSlwid (Helium] Wss Fmluw
SHWRESHIL GRbGleTeTsI!  SULTEOD [Blevid
eRIGL efleoTamaseT eN(hg eNWhg OlL(HE
GseT  gmul(heTerens WTflesTF-10  6T(HSH&HIS
srligwgl.  wrflerg-10 Qe sHlp Lgesflesr
&MHS F&HS) L LOIWI6T &MHS &85 uN6L HTMHMI6L 6(H
LMI&eTe| @(HLUSTSHS STl Lgest Ufldlenw
@ (HWeME FHMeU(HLD &TEVE SN (E6T [88 HITL&ET),
3G SH6Ten6TS HTCET H6TEUTFFIG0 ELPSITM] (LPEMME
AIVE Y- ) 1991 @e6v LBl mHg Wes
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g55 auMlibhs 6UTETenevs 6lsTenevGrreEsl (Ra-
dio Telescope) epeuld LMTHSHH60 Lgeor Gamerflesr
Bl(MHeus semmsefley Lesflaaslily — 3ibH&EessT
Gwall @LUMSE STLIQUIHI.  JLESTTEV HHSLI
LGS&siflev mifleori-10 gy wie|&fwlp, 1974 @lsv
LIwlesoTLd GlaFuiw (pigwieSlsuemev !

L L8luSlest 6L ENGRIES: A GLo6v
2 WySHledlBHg UTTSsTe, GHw GhbusSHen
LEHCLTemeus Hally, Wwmm 6r6vevrss Gam6iTs (6ThHLD
(ysetr, Gleueserfl, LB, GlFsueuml, eNwITLP6DT,
geofl, wGrestely, GIBLIQULEST) gME (HOHDW
@Cr wLL eifseflev ahys - swpsmy [Counter-
Clockwise) &Lpm&uilev (& flwenssrs Frmilsg smn
6U(HEIGTTMEIT.  SHLEY6II6T SSHSHTET LIEDLLIL|ES),
LN LDLDTEBsTLLDIT60T NyuEhs O|655TL_IBI &5 61f) 65T
RMEIEG Quss Hlws F Sflw eahHsss sl
1973 @6v Gleusisrfl, Lgesr @\evst(h Cameiraemer
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Mariiner 10 Space Probe

Mission duration
Nov 3,1973 to Mar 24,1975

Gravitational slingshot - Mariner 10 was the first spa
to make use of a "gravitational slingshot" maneuve

Www, Kﬂﬁmﬁﬁwtéoh?ﬂd its flight patrreasiraring Bsarerdasio

e level of Mercury's orbit.




@Gy LwemTeSHleL Ylley ClFwg wmiflesty -10 @6t
QurM mIemISeL CuTSemaL LweTUbh\SHS), HTET
[NASA] ellepepmesiigseT o(bhsa CT allesoTGleuerfll
LwesstgSHlev, uflSlullesr Lm  Gleusflulley  &mm
eu@md eNwmpest, &eofl, wCresreny, GIBLIGUL6ST
UBW BrerE CamsTaensT yrmub SHmpsnLil
eurGuwignj-2 (Voyager-2] gy Wie|&F8lenLps SWImflE g
1977 gy &6 20 @6v SsmIL Gleumml GluMME,
(1 TEILI(HLD 69)(sh(ehTeaTLl GlLMMuNwIey FrgemesT!
2014 o 6T0TI960 FEFMEYLD, WTHENVTEYLD @\en6sTHE)
(ESA - JAXA) (European Space Agensy - Japanese Space
Agency) LgetT Camehes @ ellstoresmienall eq)LiLIl]
Gumeug e SMlwLl LHEDI.
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8. @flwenen GQBpBbISIF FHimmiD
WPHBEHT6T  L|FH60m
Qo louTildF FHHmidd

Ommeni(h IHBBIHI

[BL(Henn : 8]
ufl&lenw C\H(HRISE sMHMIeLS)
WPSHCSHTET Ljg 60!
BITET e 1wl omiflest
(LP&6L elevoTesn)|6TE)
YgetT Camenemd gmm)
eNenrhgl GlEsTm)
ur$ls Camemem 2 emaNwig) !

BTETeI6T @) T6soTLITLD
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The Innermost Planet Mercury has
been Shrinking

Beneath its Sun-scerched exterior, the planet Mercury i
cooling, which is causing it te shrink ever so slightly,
scientists said on Sunday [March 16, 2014]

Over the last 3.8 billion years, the planet has shrunk by
up te 14 kilometers (8.8 miles) te reach its present

WWW. zia?w'}}%tr%rc?gr%’am h @822 m“ﬁbeﬁhaerﬁiﬁwdoks.com
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eflesorsrn Ml Gloev6lenyEh &y
L&etr Gasmemer
Q@ Upww SO
WPWS B86U6L SADILIYS DS
@uGumrg).
uf&le ST &L (HL QUTEH&HS (HIb
&Ifl&CsmeT L& CasmeT !
&6l LFLi9ev Guo(h), LeTTerTLD,
wpoleyseT HlIFbLwg)!
2 (AW 2 L& &6MiHEl, 2 L6V
&(HE&ll CumEL
2 Geurs:s Camerbd 35!
GCleuiLwLd Gsrfl(mLd ),
uifl$ eSFIL ubST(HID
Fnjlw Cameir !
YW HHeuev &evor(hiLiligliL] LI6VeVT6soT(H &6
Qeulii  Blemev  6UFELTMHOM|  LDTLEVE(STHE(SHLD,
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THE INCREDIBLE SHRINKING PLANET
MERCURY

[March 18, 2014]

This breathtaking image of Mercury is not quite what the
planet would look like to the human eye. In the image,
colers enhance the chemical, mineralegical, and physical
differences between the rocks that make up the planet’s
surface. Young crater rays, extending radially from fresh
impact craters, appear light blue or white.

Medium- and dark-blue areas are a geologic unit of
Mercury's crust known as the "low-reflectance material”,

www.KaHgai e dintich in a dadsyopaqys stimeni Epbar&I€om
are plains formed by eruption of highly fluid lavas. The




LH5&CameT &(H&e ST (H&ELW0 (Paradox between
Thermal History Models - Estimates of Mercury Contraction]
@emLufev Blevelw (PpresTTUT(HEEMETS HFHSHSI.
@uGurg Qeuliu 2 UGS, GCleulil @pLiLy, Gasmsir
&(HSHS eugeurm| (presoTum(h  @evevrs Frms
QR(HLSSH| 2 6Temgl. LITev emuifest [Paul Byrne, Plane-
tary Geologist, Messen ger Spacecraft Scientist] [March 16,
2014]

1974- 1975 yevor(hiseflev  wmiflesty 10
eflesoTermienall H&6eUsy eILILNw CuTg g esT
Gameflest 2 L& Gleuliu uflewsrmogslev (Thermal
Evolution of Mercury Interior] eT6st85(8 Coulemas LG H&!
&6V FhHluThH GlameoorGLer.  QyeoTmey GleuliL
1606V LDITLEV ELP6ULD &H6BITL 66y, LLgemallisy
eflepepresilser  (petTeoTMeNSHs  LigHest  Gameir
F(HHES SeTened  allL  Wlenswns @ (HHEHS.
Gueib  HuGumensw  (pestesTMleSIiL  OmiflesT
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10 ellevorespismell Ligeor Gamerflev LM s &L
GMDHS SeTe| CamarsHams 2 6mall en|liNw
&56U60 LHIGL . BTMHUG| 4,600T(HE6TTE 6TMmhIS6IT
CamiurhsEw, ie| ellensmeysEGh @enLGw
@@ LTWLWLTS GHbHS Qb PTeTuTh GUGUTs)
(PIYUTHS STEUTETTS).

6UIT6ST ENVIT6VLD6ST [Sean Solomon, Principal Investi-

gator; Mariner-10 Space Probe]

"uf&leE Ve CpmmEwL Lser Casmener
Crreslg Gestm mTeET elletorasylsmall  FHmlw
LT6DMm SI6BTLEHNS 6soTles SHHMID  (peoTGu
WPEHEWS H&H6U6V LieveuDenmn eI weTemg).
@esoTLenT 60T (HSHEHE(E — (LP6STL  [BITMHRIGET
Hlenest&S(HbSHS Cumev @UIGCLITE| @6vemsy LS 65T
Gameir. Glen6lsnER&FT alletoTssn)emeall GlL(hHmELILI

SLMISene6TW|LD, &LHS &MV eTflenens
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Earth's Interis

ilnharn Core
5%

o ——

(not to scale)

Mercury & Earth Cores “althoug

lllustrations by Nicolle Rager Fuller, National
Science Foundation (Mercury) and Mary
Crooks, National Geographic (Earth)

Earth's interier has mere defined layers—the solid inne
core (yellow), melten outer core (erange), mantle (red)
and thin rocky crust. Mercury, on the other hand, has a
huge partly-molten iren core (orange) covered by a thin
rocky crust. [Three Fourth of Velume]
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&LBIGED6ITW LD eNwitiyl (Hib STLFH6mmILS

SMLIgu|6Terg).”

QuITedT emeVLeT (LNTHLD QLIGUTET, [BITEFT
ClwevClenEhey  elletoreomiemeils (G HLILIesofl)
(uE6i0@) 15, 2010)

"uflBles  Gameflest Ble  CBHRISEWL &S5
Gamenem LT (WWMHEFIUN6L SILILITEVIETET MM
&H60THEH CaTeTHGerm(H SHeneT BHIMmIGST HMHHS
ClameTGoumd.  (GHMILILTES &HE CHTET LSHeners
G HIb oy ymusFluilev mLog) LieGl&Camensmi LML
L& Gl&meTsr sumiiLeiremgl.”’

Q6T 6rUMeVL6ST (NSO QY UIeUmeTy, [BHITEFT
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10 GUmeL BHITET(E VLG WHG| LDTHMmIGEIEV
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&FOMUNHES (WPigwd. Sy eormev Wiflesty GlasTm
SI5Glen6sT CousHHe0 BMTMRISGET LiGHeoT GCamer
FlY  ellengullsy  GlevGlenvEhaeny @ Mmmhis
MEUSHIE FOM euy @uiergl. LHesT Camemerr
QIB(mHREIEGLD GuTg W& GlgleTss Cl&F6TMTeVET6sT
efletoreamiemall Lgesr FiLL eflensuiley @mmis
(Spacecraft Orbital Insertion) ergl6um@Lo.”

Q6T EVMEVLD6HT (LNTHLD QLUIGUTETT, [BITEFT
GlwevGlen EhH &)

(pebTL eTetuTentllWend 6L LOlenSWITSHE & (THkih
auHEIM G LigedT Gameir

2014 wrjgs 16 "“@upens LG sTallwlsy
edlep(epmesT @ &Lp" [Nature Geoscience] GleusrfluSLigev,
Br&mellesr eesoTsn) 6T Glerven En&
siUuNuerer yHw  GComems  Hemallwisy
uLOgtigo uglelesruly, Lge Gasmerflest GlLiflgmest
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Mercury is shrinking
New maps show the smallest planet
in solar system is getting even smaller

Detailed maps of Mercury's ¢liffs and ditches show the solar
system's innermost and smallest planet Mercury has lest much
mere real estate due to coeoling ever four billion years than
scientists thought, according to a report.

Cooling of Mercuny's massive iron core has pared about 1dkm

from the planet’s diamo?r.gmoratﬁan ice 1& uch as
www.Kaaam- coffnates. 1 ree 'amilEbooks.com



2 L&(HS &H6eur6v Slyeuld &6 fhgl, e @éhepmesilast
ety ClFws LA (H&EGLW WensWTeHE & (ki
aUHEMG| eTeTm| MWL UHIBMG. L&HSEssmsT
o2 L& G6eMibhgl, sHms euwmbd Curgl WwMhs,
&ifllbgd 5900 LL&6T 6UIg6UenLIL|SHEM6T Y IHEI,
SEWTHEILL LLHS SHieumest (ieGeu gl AHHSHE
seooT(HL NNy  LssCasmerflesr  Gleulil  HlemevLl
uflesormow , HYSHSLGHIL CluwFEH,  erflemsy
sugeurm|, el Cluflw 2 Ceurs 2 L& el
SEweumenms (Thermal, Tectonic, Volcanic History,
Structure of the Large Metallic Core] Glgsrfleumiits Lyflb gl
ClameiTer eumILILS HeDLSHHEI.

yuleowls Cumsy H&s[HssTeT LevGeum)
SlyssLhsefsrm), Lss CameT @henm iS50
ClamessTLgl. BITET Li&H6tT Camenems &mm (P&Hedlev
SleINw eflesoresmiemed) wmiflesty -10 [Mariner& 10]
L&etT CmsersHens 45% SemGeu gy uie] Glauiw
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Yubssl. PEU UTUDUS SWaITE &6lSs
uempwl ELISHIs6T 3.8 Nevedlwiert oy 6u0T(H&6r v
Ygesfleor g 0.5 - 2 emwsv [0.8 -3 &l 6L
GsoTMlwg| eTesTm| GMILINLLETT. 46576V GleuLiL
blemev eugeummMledTliy 3 - 6 emwev (5-10 &
BLF) QT (HOMHSHH! 6T60TLSH| (LPESTED)|6MTEHSL
LiLgl. @uUuSlw efleneressT LgsCaHmsT LismLpwl
Slemensd 6L 4.4 enwev (7 &.BLI) emey Ceumsd
FHRISWG| eTetTm| ST (H6oTmeDT. SIHTEUS]
Qeulil  Hlemsv WMLemeL UL, SHGCUTEOSW
SUTSHS\6T HeTd @ 1516 en6v (2440 &), LBLY). Lmev
emLIFesT (8 (Wellestiy (Paul Byrne - Coauthors] 5934 GLo(p),
LI6TETRIGHen6T QY UIhHG , LHSHCsTsT 5 (p&Hsv 560
M6V & (HEIS NLLSTEHES FamISleTOTF. @ILIYE
sHESIL Gum@ ysstsmeflear Sy 2 L&
PPUGID @ STVHSHL 2 emmbhg GumTLF
&(H&HS QWSS (PMHMIe|LD HMISHSLOMELD !
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&omy 3.8  Nevedlwest oy 600T(h & (EHEE
weTNBHCs, YssGsmefler o L& Clgleumiis
&(HEISS Hl6UmISL), @geueny 8.8 snwsv (14 &.LOLF
&OWBHE, Uss Camefler o b snHCuUTs Frmeifl
3030 emwev [4800 &LBLY) eTetTml &esoilsasLl
ubHE DS wlemws  Gumey  Ls&Gasmerflsor
2 LMoy HhHenws ety 2 Geursss &(HeUml
(Super Hot Metallic Core) 2 sitemg. L&H&6Gssmerflsor
SssSLH  WbluNetr uHSL(HsET  GumeL
el Cey eettm M) Hlew  HTEHsET
D _6BOTLITE (8)6U 606360,
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9. UuHHCHTeT alwiTpsNeF
SMMBIYID LisdT6oN3 eMTULl
UL 6L &6 S pllsnd 2Ceum
sXlloootsumlenenl LIL LD

s1BDHBHIGTNH.

[BL({Henn : 9]

The Colorful Cloud Belts of Jupiter's Southern Hemi-
sphere Dominate This Stunnung Photo from NASA's Juno
Spacecraft in Orbit around the Gas Giant, Released on Jan-
uary 1, 2018. Juno captured this Image on December 16,
2017. It was Processedby Cityzen Scientist, Kevin M. Gill.
Credit: NASA/JPL & CALTECH/SWRI/ MSSS/Kevin M.Gill
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Jupiter

Biggest planet

11.2 the radius of Earth
Mostly Hydrogen and
Helium

space rock)
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2017 wyswuf 16 @60 BTET efleorsmsmal
axOCet 615 ClFerfleumssr LILmssT :

L,&5CasmeT elwimpesflest eumu& &Lp6leuerflenw
dhHss sSTLHIWL OleueuGeoum  eumrwsserflest
LietTesfI MLl UL enLs6rfledT [MulticoloredRibbons]
LLMIG6T GUTGIBUT LITTen6usHE BITET 6Un60E
&erHEHle0  @LLLL (heTerTeor. @(H ULSSHev
L&&CsmsT  eflwmpssflesr mHleoww Crensuilsv
(Equator) Ul&s Hlevedlw Q& efley  eSleT&HsLOmi
euryl  ulemLll UL eTh&sL UL (heTers).
SH6sefleys  uLmssflev  eumwSssT  SILL
Qummeners  Gumed  mIEWISS  ONUFEIS6T
&HenL&HETMEST. QT (EHSF BIMLUILIL6mL LisiTerflg6iT
@LL wrssLD Gumsy [Speckled Knotty Wood Plank]
CaN&IMaI. Gleustsresst VLI LILE®IL LDESITH &6IT(LPETT6IT
2 CorliLd Gumsv [Sandy River Bottom] &mesorLl
WOk

www.Kaniyam.com 320 FreeTamilEbooks.com



www.Kaniyam.com 321 FreeTamilEbooks.com



Citizen-scientist Gerald Eichstadt processed this im-
age of Jupiter's south polar region, which highlights the
distinctive cloud bands that wrap around the gas gi-
ant. Credit:NASA/JPL& Caltech/SWRI/MSSS/Gerald Eich-
stadt

SIHHCHTT LLSHSH 6L LL,&H&CasTsT elwimLpestleor
Qe HIMmHeUL UGS WL  LHuey  STLE&sT
@ U, LeflgtlaeaTs GISflub 6u6sTes0TS SHl60
GUEMETW  6UMWSS6T  Hesflssesflumi  Ceum)
UL (hleTemest.  LLSHECHTEMET (HPMME &FMHMleur
ooOCerm  ellessTermienedl 53  BITL&sT 6T(HSHSHIS
QameTEmL  &HOMIL UMM  eTMley &M
aUmHEBIDG. UL e(hsEGL SmeNuilest GLwIF
ooOCeTmamD [JunoCam].  eumwyl ULEnLSEHES)
eUessTessT WL LeuT QUWTSHeT : G&ellesT erd. Hlev -
Clgrmeu(h) el (Kevin M.Gill - GeraldEichstadt].
@ (meU(HLD GV 2 H5)|HEDETT Y 16 &HFaL&HENSHEF
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[JPL - JET PROPULSIOL LAB] G&jh&s6UT&SsT.
ULMIGET sT(h&S Ca&) @ wabury 16, 2017. gOCesrm
elesorsrmemal] b(hlenLow! Crems s & GLosv 8453 emLD6L
(13,604 &l16.) 2 wrsHlev uUPBHE CuTs T(HSHS
ULMIGET.  Glger Si(meusbHlev eT(hHs LLMIS6T
64,899 emibev (104,446 &).16) 2 wrsHlev gOCesrm
eflesoTermemall LIMHE CLITE) 6T(HSSH6emeL.

S16wiN&s alhHigsney mHTeT (29Oemev 4, 2016]
CamesorLTLL  SleorsHlev  eflpmellest  Gumg),
SbHHs wsHwl urgrih Hlewpsd ogOCsrm
aflesorermienall  L,&55CsmeT  eNlwimpssflest &M
eifluNev glevelwbTsl L@Gheg. @& Brameilst
glewwflggeomsst (PWHF. @SS LSS 6L @g6ueniy
ahs  efleorslusyd  GlFlws  Gleslungs
Sr&blewevsemnsr O Ceori ClewigismiLL

GurEmg|. @aleuenr SMPlul ULTES &S
Gamer  eflwimpesilest 6usy| MHlemmbE &HHlyeisat
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euemeTWMmIGSST  (Radiation  Belts] umm)l  gpuiey
ClEwiwyb. eNwmps Camerflerr 2 L &6Tsema 4 LOLDTUI
o 6me| OlFWg, S5 eTlUlg 2 (HeUTesTsl, BHLOGI
&flw wesoTL6VD eTliLIgs Gomermlwg Gumestm
H&lTsener 69 (Hells@L.

gmiyed GumrevLest [NASASpace Program Administra-

tor]

oo®OGerm  eflevoremmienall 1.7 eveSlwiesr
M6V  HMJD UwewTd  QFuwg,  uwpdlerm
WWsSmenwuiley @ uimkiElwg). L,&58CasmeiT
efwrps s&omiedid miemwpe| [Jupiter Orbit Inser-
tion] MmIEWI&HS LOTeTT, &FeumevmesT 6(F GlLU(HLD
eflesorGleueflll GlumrMluNwey el () emeuliLy. @bHS
(pestGerrry  CleumMlenwiF EFTIHSENEUSTET MM
oGt HILLE (&M &HCHTETSHSIT T6VEVMLD.

fl&Cl&FF(H enmumEsstT (JPL Juno Project Manager]
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SiClwifless  mrlger  eNlhigemev BT
Q& messTLITLLLD

2016 og®emev 4  oCwfleas  ell(hsenev
BITER6T  O&E&H6T  Gl&TEssTLTlY  6U(HLD  FLOWSHSl6V,
SIH&5CasTT  ellesorOleusil  Gleumn)  yesTEODWI
SlerHSHlev  LUMFTLLL  ULLG]. 60T M)|&T60T
S TeseT(H&6T LLHSHCaHmeT elwimpenest GBIl
LwesTd Q&g ogOGeTm  eN6soTHLILIGY,  i&H60T
&mmieisH FFLysEsT CleupmsTwmill L@&bheHg.
GlusmsE Abhssugumil  LCasmergsemsLl
Quflgib  urdliug UssECemer  aflwmpGesor.
G&lws  CameT  ESITLVSSHET  eUigeUSNS
uUMy&HS5S eNwimpGsor. LLFeuLl LjeNuglev e FmerLomest
Lesfl& & 6Ll ListoTLmisens 69lensHs 58| eNwimpGeor.
&L eNGLosv eumsvLBestasir CLITesTm Lisv Gl&m (T
SIGTOTLMIGET aTLPMD6Y, LUIMGISTSHSHID aNuwimpGeor.
eTLILlg (P&60l6L 2 (HeumerTdl alwimpest ? GClogleums
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3G 2 (HUTETST ? 6V6vG| @GCT FLOWSS6L
emnenm FUY BHispgduiley Gy aNevorberGLiTey
CamermwsT ? g BSIHE 6ubhsd Cl&HeTmmey,
A EUN6L eugeLTeTTS| 6TLILIG?  BTETEN6T @QHS
oOGeTm HLEHZHHGHF OlFeve] 1.1 LNsvedlwedr
L6V,

@bl  yHrs CeetellsEnsE wg®Gsrm
efletoremienall LLs&CGsmsT aNwimpensst 37 (pemm
3000 emwev (5000 Hl.B.) sMrsHHeL HFHMleUbG),
uglev sevor(h NigsH@Ew. @sMmE (et 1995 @lev
aflwmpenest GCHT&HS  gallw (P 6L  &H601e01Gwim
eflevorasLiLiey 2003 Sy etoT(hleuenty Flev oy 16| &Hen6Ts
QEFwgg). opeemey OCeTm L HSCHmET
eflwmpenest  gowmi  2emellLl  GuTElms).
elwimps Cameflest FILIL 69em&s H6msHens [Gravita-
tional Field] suenFLiLILLD GlEFWIUL|LD. SH60T 2 L &(Hedl6v

@(mBLILG| eTetTerT?  LITeOMSE SH(HEUT, 2 6DMHS
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Juno enters Jupiter's orbit

Abn (£890m) Juno probe

) Fly-by of Earth

ctober

Arrives in Jupiter's orbit
July 5 2016

billion miles

February 2018 8 billion kilometre

crashes into Jupiter
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Slyeunm? 2 Geurss &(HeUT? @bHS eN6rTTHS (EhHE(S)
aflemralley HeLEVL HE6eUmeV TOCesTT a6toTasn) 6m6
SLUBHG HMeNssL CUTSIME).

(PSHEVTEUSH TS 54 TBITET Clogeumsst
&mmieI&Hluflevib [54Day Slow Speed Orbit] , LSlesTewT
14 mmeiT Geuss smmIeTSHuNey(b [14 Day Fast Speed
Orbit] eg®Cestm L 5&CaHTeT eNwWImpssTd &Mmjleu(HLD.
eNwmpesflesT &MHaFsHS UOHMeL Leld &HThHS
g&sglemw el 20,000 wLKIE ST 2 &EIT TeTS).
@&eneT SLHS UTTWL IOCeTT allesorsrmieTail
20 wrems6T (240 BITL&sT) eNwmps Csmeners
soMleud. @ &leueny LU gssGasmsT aflwimpesilesr
67 &shdlgerser  sevor(hHllgsHsl UL (HeTemsoT.
oOCeTT OHTLIHG GV L& FhHEHITeT Hene6ms

SITEBOTEVITLD.

eflevaremiemall 2OCeorm eNwimpesflesr sHmieTH)
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Hshcral Adrraics and pace sdmrrr st

J d&N O Built Te Withstand Intense Radiation

'WHY DOES JUPITER HAVE SUCH
INTENSE RADIATION BELTS?

WHAT PROTECTS JUNO FROM RADIATION EFFECTS?

rectors and their slectronscs ane built o withstanc
rachation

& Thase partiches are m:
yiandard star trackers due f0 wxtra shisiding at nearly the ypee
= (vt 4 dowigned 1o awosd most intere pockets ol lighet !
rackaton .
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Earth flybn
9 Oct, 201

W

| ——
| Deep space mar
130 Aug and 14 S

Probe:
3.5mx 3.5m
(11.5ft x 11.5f)

+Solar Arrays:
9m x 2.65m o Ju
b | (20.5ft x 8.7f)
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srLElsener, HBreT WL(HD (WPSH6e0160 &HTEsy)LDLIg
surilinef&s sLeeflesr CUT(HEHSHE SieTeUMM
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&medledIGwIm (1564-1642)

BTLOMHS M6 ETELEM6V 5 (S 2 L LLL6m6L.
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Hflbgl GlameTsr (PWmg SenFwmm 6(h &L6V
BOIGeu, Fmi Fo| @M M6 LOLSS BITD
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Sme ameevedl [Thomas Huxley] (1825-1895)
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MASA's Juno Spacecraft Headed to Jupiter

HKey things te know about Juno

Spacecraft launched August §, 2011

Five-year cruise to Jupiter, arriving July 2016

Spacecraft will orbit Jupiter for about ene year (33 erbits)
Mission ends with de-arbit inte Jupiter

June will improve sur understanding of our solar systam's
beginnings by revealing the origin and evelution of Jupiter.
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Inside Gas Giant JUPITER

The largest planet in
our solar system,
Jupiter could hold
more than 1,200
Earths. It has dozens
of moons and an
enormous magnetic

d. The planet,
maostly a giant ball of
gas and liquid, also
has a dark ring
system composed of
fine dust grains.

TURBULENT ATMOSPHERE
89,

plus trace gases

GRAVITY 1

2.40F SURFACE CONDITIONS METAL CORE Jupiter’s core is

EARTH AIR PRESSURE: 1,000x Earth probably made up of layers of
TEMPERATURE: V. s by depth metals and rﬂ(k'm along with
WINDS: Over 400 mph in the methane ice, i
upper atmosphere. water ice.

UPITER
Ik 480 Ibs.

Jupiter is aver 11x larger than
¥ the Voyager 2 spacects the Earth

T ACE.C
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Juno Payload System Overview

Phillip Morton, Payload System Manager

Jovian Auroral  JADE wil messwetne Gravity Sci
Distributions e velocily distibution and - e,
GS)
Experiment {MDE] compaidion of lons. The Juna m“m-tsc,l-u:l imvestigation will

probo the mass propertios of Jupler by
Using e commRaten m:mun

=1

Jupiter Energetic-particle
Detector Instrument (JEDI) —

JEDI i a suite of dolechon
Fial will maasure the enaigy

and anguilsr distribution of
chaiged pakches
Ultraviolet Spectrograph
(uvs)
UVE is an imaging
sansitioe bo uhm
reile JunoCam
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Juno Payload System Overview

Randy Dodge, Payload System Engineer

Scalar Helium Magnetometer
(SHM) Advanced Stellar Co
SHM wil maasurs e magnitude of B (ASC)
magnetic feld i Jupller's emarormant
with great accuracy.

Fluxgate Magne

(FGM)
Tha twa FGM sanson wil
ragretue and drecto §
fald in Jupdar's envirenm

Microwave Ra
(MWR
MW is diesigned il sound | I
deap o the atmosphers
and measure hermal
miSEn ovar @ enge of
altitudes.
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Juno Space Probe to Jupiter

20Mm across

i
/1
¢ "1___
||‘l \
r e
' Deep spa
| Manoeuy
! 11-15/9/2
4.5m high \
i
Seven scientfic instruments \_
Publiz outreach cameras \\_
Launch rocket: Atlas V-551
AfFies ._'-|1.iu'|;'1|;-f:'|JuP, 2018 &
Irutial mission of 32 orbits ™ .

Closest approach: 5,000km

Masa
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@mLILesofl &6 eredTevT ?

U&&CsmeT awmpGest LIfl&  LO6TITLEVSSH6V
smhmleumd HM Cameraemsr el Gluflwg). &)
Gflwemsstl CUTESI(HSGWLD G@H eumTw s Gsme.
eNwmpesflest CHTMMSHENS WD  6USTFFF MWD
g Gl&messTLT6V u6mey (Ssfl LD6BITL 608 60T
SUTOLSHDS MBS OClST6TeT  (PIpUD  6T6TM)
BITET e\ (Eh(EhTesil&E6T eTesoTemISIMTY. g GewTm
efletoraomiemailunley  SeMm&ESEL  LIL(HeTem ‘ST
WaTEFE smellasT (Remote Sensing Instruments)
556 merfler LIsveu(h&EE GsLpbleuslenw 2 srall
SleuMmlesT 2 apewoTd, 2 LEIUMHLEET,  (PE&Hl6L
B&FES], LDMHMILPETT H6mLl LisssTUM(hH&ememLl Lisley
QEwgl, LB&E WleTHasel60 HenILILN 6m6UEELD.
Gueyib eflwrpesiley CsmesTMID (PE&HI6L 6L6TTTETOTLI
ULenL&efledT 2 eTememolientiss  &evorLmluyLb.

FoUuTs sLHS 300 650T(H H6MTT&HS STevorLiLi(hLd
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efbenswimer  ‘ClambaerfleELwn ClEbslevsLd’
(Violently-Active Red Spot) eTetTenT GleuesTm| U LPHS
SiMlwiin o,

6T6VEVITELMM|LD Gevrs L,58Casmer
eNwmpesflev 2 6o BHifleor  GClEFfllien  HMHS
QUHEOINET  THHEMET  i6Te| E\BHHSSH 6TETM)
seTaSILa|D, uflHl  wetTLevs  CHTMMEMS
2 mIHIL u{hHSHD LWeTUHID.. SIS G| 60T
Us&HCasmsT  aNwmpensE HhHG 2 6Terg)
&evoTennfl W & (HILD LITEmMWIT S{60608] UMW & &letofley
Behs eNwmpssT 2 L&H@malley (WSS LL 6T
2 emMbHE CuUTl 2 6TemHT eTesTmID HMIWLILI{HID.
eNwmps CameflesT &MhHE HTHMSUW|D, FFLILS
HETHMSWLD L6 eusmyLLES &(Hall eusmyuL.
U&50smsT  eNlwmesflest  HIHeUE = HETHSS
Gamemseng (Polar  Magnetosphere) 2 emell 248
Tty elwimLpesflesT (&FpGleusTl eumu| 6BsTLEVSSLI
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UTSH&ESHIDG  eTesTm| QY FmuL. ‘eflwirpesflev
QeeTulhld ClFeTHI(HeY,  ULGI(HeU  seellws
Gamevmigemerw|b’ (Polar Auroras) @3©GesTIT gy [FTuLd.

eflumps Gommemer (pedry &MMlw BrETadlesr
e evoT S LILIEV S 6T

BrET smeverdlesfl elleorasLiisy (1997 - 2004)
@6 safllECamemers &MHM  AHWILILEUSD (S
Ll yeThHEHHE —(PperGu,  smedlediCwim
efletorGleuafls  sULey, efNwmpensrs  &mHmleur
geulILIL(h), FITETLDTET 619)(6h(6hITEBTE &&H6UVEEM6ITLI
LLLDEBITL VS SIS (G HeDILILNW6T6rgl. el (shmesT
Geng JEYRV ] SOEBTENVEBIL 63T ‘medest
Cuerglas &t LNgm (Father of Modern Physics) eTestm)
&L meney GLllgwl, smedledlGuimallesr GlLwenrs
CamesorL mrEmelle elletoralLGey, eNwimpensst

SLTTULD (P&6L ‘alesoTasn)emeall’ [Space Probe) oy 678
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| SH6T e0sWTeL HewsHs Clgmeney Crrasluiley
SieveTL. Cammemmigsemst oy Uiihg|, eNevorbleuefluiesr
WaHoromu 2 0EEGS HDhs malSHaT,
&sreoeflCum! Us5&Camer eNlwmpensTsd &mmiLd
BIT6T(E GlenesoTs CameTsemsT (PHedlev &evor(h

&g 2 vens aTss meus g e, &redledlGuir!

BTET 1972 @6v Faflw Lwisstwiy-10, uwiesfwiy-11
[Pioneer 10, Pioneer-11], Si(h&&I 1977 @6v Sien|LiNw
eurGuigr-1, eumGuwigy - 2 [Voyager-1, Voyager-
2) &l mreTE (perGertmly  6NesoTEILOILp 6T
LwessTd  Glewlgl  (PpSH6eT  (PSH6e0l6v  ewimLpesT,
geofl&Camefleor aN(épEpmesT eNlLITmISeneT 2 6meallLl
LLIO&(& eFTTETOTeT Sa&H6U60 snilifesr. 1987 @6y
SIILINW &medSledGuim e 65oT&SLILIGV 6TLLT6BoT (H &6
LwessTd GClEuwls M@, 1995 @e6v elwimpsGasmerflest
FILIL  W6TLeVSS6L  @WssLIUL(b),  HeTeul L
eiglullev &mm), e 2 emeyg&lblentp [Probe Module)
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The burn of the Inertial Upper
Stage (1US) rocket carries the
Galilco spacecraft away from the
Space Shutele.




alwim &6msSl60 @M &), alessrGleusrfl sursumrmnlev
(PSETENL GILIMMEG)|.

@@ ‘&mm|F Fblpd’ (Orbiter] e(h ‘ELpGleusf
2 emeyFFIBl(WL’ [Atmospheric Probe] @\emestT&HeLl
ULlgmbs, &SmedledlGwm  ellesorGleuefles  sLiLey
@uesor(h)  (WHH WL Uessflaemsr  HlemmGeumms;
SWTITeTS.  (PHeV Lessfl eNlwimpenest GlH(HHIS),
&HMIFFSILD gLpeveihludev eNLpmeneTs
sooleumeugl. bHSS Uewil 2 eme s FHblemip
af(HeNsHg, eNwUMY HemsHHleL Heng ClgleuTs
@mn&Geugl. Wlersss Lflbmmi LeEhGLmesflw
emLwrHenen(h  (PuO2]  LweTuBId @ yesor(h
‘sHlTeiFs Gleulil weesflger (RTG, Radioisotope
Thermal Generators] {6008 &L LILLg(hHS&H6EDT.

Campseflag CFbHesbd! LL5scCHmeaflsy
Ljw6v Smmhml
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Nwmps GLaHSev CluMmIS 6o eumyy
DETOTLOVLD  eULGHIID  Cemélenid  LTbHE)
aNflEmgI! wsEw Cremsl NFGCsssHms CHTESH
ef&d sroHm| HeseTL LTengullsy Glgsuay b Gumg),
&l(meu (pemeor CrTEeHSIL GUTELL STHMIS GmIesw
LTSN eSS M. Sleueumm|  S(HLLILD
SIMLUWLD STMHM|&6T, Cos LDESITLEY 3i(h) & (88 6m6IT
SIMISSILI LILemL, UL enL Wil (Bands] N ifl&&lsoTmeot!
SiLLLenL HlM GL&MISET, SHMHMILD & &8 (G RLUILITS
24 wevsfl CHTSHS6L &1Lp&s & CHTaSE] 11 19811 Camesor
sleme| Hiflbg WTMIEDS! Hued sTHDI WSS)0
Cremaulley Sily8 G 2 &8 Ceussld 360 mph! |

eNwmpesflest  GQuwy  GQumM  ‘LrGlILUHLD
ClemdlevssLd’ [Great Red Spot] Fiflw Ggmenev Crres
GComesrmlw  BITeT (PpSH6eV, 300 2y 660T(H & (ETHE (GHLD
GCueurss smesTUUL{H Cambhseflss eumEnsi!
ClEbHleussLd (PLEDL eUlgeUTETTS)! I8 60T
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Jupiter’s Clouds

Atmosphenc
pressure Altitude “ Haze
0.4 bars 23 km L
S— — iy, T
o L
Oscillation of
1.0 bar 0km  gky brightness
- —
L-—.
.L
1.6 bars -18 km .
z -A
Laser beams

Entry site Exj
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Qarb&eflliLigHE e SMTesTd @eTen|d HMIwL
LLeNsvemev.

WEL YLLSFDGF QFHENSOSS H(HLME,
Hmewsm [Ultraviolet] eperflemws e9(pmi@GLb, &b
[Sulfur), soLimevcoLITeN (Phosphorus] GLimesTmeumlesT
@rerwerrs Fal (hmiliLgst (Compounds]. TM&
ClamessTCL eu(HD GlFbhSHlevasslsr HHCLTEnSW

uIflmessTid 16200 emLo6v [H6ITLD; 8700 6MLDEV B&6VLD.

DTEILHLD  LWweV&sT WM  LD6SITLEVSHSH6D
Slley Sleblyer 6IF ysslermest!  (&iflwesflesr
sLU, Gleuliu wmmIs6eumey, LBluley (& mmeusrfl,
amifleaCaer g &lweneu mLI(hHHetTmeT. 60TV
aNwmps  Gaomefleor  (@Gmmeuefll  Lwevsses,
CarmpsaflsEn 2 L&Hem  eumwsds  (GLUIDSETTsy
[Gas Bubbles] erwl), SiLFSHSHWTET (PElev
SIH&GHHM6TEH H6VHS 98 & 6TM6TT! UMW &
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GUlpssT  sTmiwrmret  Gleuliug Sl (hsenesT
SMhIES Clamesor(h), Lwey sTHmISHseners &L (hL
UH &S, eNwmpesiley Go(h), LISTETRISET, LD6DEVSET

FHID @6V6VITHI, 6T6VEVTE HlemaFsH6flaVID, (HMISS)
QB[H&EHTS (PMISSH g8 6tTmesT!

Artist's rendering of the Juno spacecraft
Artist's rendering of the Juno spacecraft
MISSION TYPE : Jupiter orbiter
OPERATOR : NASA/JPL

COSPAR ID : 2011-040A

SATCAT NO : 37773

WEBSITE : nasa.gov/juno (NASA) mission-

juno.swri.edu (SwRI)

MISSION DURATION : Planned: 7 years
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Image Gallery

Galileo took thousands of images during its 14-year odyssey
graphing the Jovian system, Galileo also turned its cameras
and its Moon. Galileo also captured the only direct view of
smashing into Jupiter in July 1994,

L

b Ganymeda

. Europa

Rings and
Small Satellites
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Elapsed: 6 years, 5 months, 19 days
Cruise: 5 years

Science phase: 2 years
SPACECRAFT

PROPERTIES

MANUFACTURER Lockheed Martin
LAUNCH MASS 3,625 kg (7,992 Ib)[1]
DRY MASS 1,593 kg (3,512 Ib)[2]
DIMENSIONS 20.1 x 4.6 m (66 x 15 ft)[2]
POWER 14 kW at Earth,[2] 435 W at
Jupiter[1]

2 x 55-Ah lithium-ion

batteries[2]
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START OF MISSION

LAUNCH DATE August 5, 2011, 16:25 UTC

ROCKET Atlas V 551 (AV-029)

LAUNCH SITE Cape Canaveral SLC-41

CONTRACTOR United Launch Alliance

FLYBY OFEARTH

CLOSEST APPROACH October 9, 2013 559 km (347
mi)

DISTANCE

JUPITER ORBITER July 5, 2016, 03:53 UTC[3]

ORBITAL INSERTION 1 year, 6 months, 19 days ago

ORBITS 37 (planned)[4][5]

ORBIT PARAMETERS
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PERIJOVE 4,200 km (2,600 mi) altitude
75,600 km (47,000 mi) radius
APOJOVE 8.1 million kilometers

INCLINATION 90 degrees (polar orbit)
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10. @bHw alswrGeusild GCaxpLsv
SLEDEILIBID (WPFH6I (PFH6V
Geueitailldb@ alleursmiamod

SIS H L IDBHBSHI

[sL(Henr : 10]
euSSITLLTenS W60 LiflSHlemwis
& lev (S SILOl6TEDILD
G55 THGHTeT!

2 S&IFGleuLILID Cl&messTL )
eTifloemev GleuigliLig)!
siflwbleveury) Gamemomiis
&H6UGLDLL6T0TL G)!

LA EPQAeushECLO
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2 CoumTssHms

2 (H&&(HID 2 61%650TLD !

2, 0GUES S0 HTCEsTERMDHMID
&60T60T & &6V & & & [T 60T!
QLEDTITEV | 5560T6UITU|LDEBOTL6VLD
3I&TCUsHSHSH6v EMHMILD !
L8l & &L

NemmblevmrGumsy

(&M (PSHLLSTL(HILD

G &\ eoT!

PRYSSDS LODLLIS)

@& flweor!

LLSluNest
@rLenL&CasmeT6lsusiTaflen

S MT6BT (H & TEVLDT UL
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RITMT680T (h) & 61 &M (TH(LPEem M
&l weneors &8 6ot
L5
CrlrsLs@)w.
efevr6iv sTE6VLINTEN aflsvoTSIR 6O
@Sl ellesorCleusll Syuley Sy eMmeTTWSLD
WPSETWPHTS  jetorenLd Gamer  GleusTeflemw
QUGS SILLLD
2019 gLigev 27 oy GaH @HSHlw ellsvsrbleuer
QU6 Y en6sTI HSHSH60T LINTSHTET Y UISUTET
WPEHET(PHL @bBSW  elEhepmesilasT GleusTerfls
Gam(sHE: &) eNevoTermlemal Ben)LIL|LD
yHlw  SHlLLd  gleumd  elllLgl  eTetTm)
SIMeNSEH (HSHE M. GleustoTsnoflsvey 8 (&)L,
MBS HLHG ClEHBINECHTET ClFsueumuils @@L
QeumMsLomes 6\ 6v0T650) | 6T S 61T im0,
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Solar Probe Passing Close to Venus

Artist's concept of the Solar Probe Plus Spacecraft, fully deployec
in cruise configuration, flying past Venus during one of the seven
gravity assists that sends it closer and closer to the sun.

Credits: JHUIAPL
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UTEUTMHM| 6MWEV&SEY [BLL @bSHwm @ULGumg)
SleveTenL&CHMET Gleusiteill CHTHS alesorssnsmei
SN Y rrws SILLBIL(HeTerg).

Qlsuererfls Gamemer SLTTWLD TO%LY,
SCwN&ss SlLLmassT 1960 oy evor(hs6rGov
U muies. 2017 G ISHWL  eusHI
Cleusirefl&aGamener  CrreHles  ClFerm  Gleumm
QUMM BTHS&ST : FeuwT, HoWFl&sT, FCTTLILwesT
eflevorGleuefl oy emevorwissd,  @LiLmesT WL (HIGLD.
FliLI&S6v eoLiLimest 290 LWleveSlwiesT Lmsuiy Glasueailey
Clgsueumiis CamEnsHEGE &FW QusE WhHrs
GaLev  elfletoTamnsmellgeme  (Robot  Explorers]
SN U|6TETS.

LHsnIL6)6D)1 55 (S5LD &&E 60T (ss(mLoL6iTerfl)
& flwenerrs &L&SHME)

Gleusiterfl&Gasmeir LLL8luglesT @ rlenLs
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Camermilss &ML LUHEIME!. STIemTd 3jeumnlest
eugelsTe], Hlemm, Slewsfley (Density) 2 L LGS
SjemwliLssit  (Bulk  Composition),  FLL  eSlem&
SEWemel & gl6TemeT.  Jjemeu @yesoT(hid 4.5
evedlwiest gy etoT(hlaL (& (Wetteory Gy Fowigslev
o (Heumdl 2 simemest. G s Coumium(p): L blemw
UL GCorsélermsy, Gleusefl (&flwenest 30%
@enLGleuefl QBEREEF &HOMIEMS. STV
G&Aws &5HrsH sTeHEHE60 Ve HHewrss GleusTerfl
Gwev aNW&HIMgl. @BHWT SmILLg SLLB(HIWD
g seneust ellessTernemellll LiEhEgen (Payload]
175 &LEIPTD.  H6eT 2 HgleNens Hmmev 500
sumLen. Gleusiterflemws aflesoresn)|emell &MHMILD &HMHMIL
umeng [hem g rb: 60,000 &.6. Gmi < yb: 500
&LI6.  meTeulLl umeng Cursl CUTeE &(Hrhisb
Gleuseifles Camemer GB(HRILF FOHME HoHeuev
S@uyb. @QSHLEHIHEE wHHW SiTder B
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@R815EW, HlemGamib &mTev  euemFWeEnMULD
@6Ten)| LD SFLOMETLD U &HaT6V6M6V.

W&y @enLulenLCw HHSHSTEVID HeTerflyeys
Gflwesflev  &ESHSTERT HbHS &HETS SLULS
STLFenW (PP CHI LD BITMHRISET ST6wT (LPIGHSHESI-

enL&Csev Cluflely QU5 T (ESA European Space
Astronomy Centre ESAC)

GflweneTs HEHTeT HLHGW CUTH LLEH6T
eflesoTCesoTa Sl&H6ifletr  Lifleysemnemw b  GCleusiterf]
Geus ellevores LILev (Venus Express Spacecraft)
udleysememuyd UIINLEH, &HéHresfled aNenreumi
LTI GRHemevenws  Cssfleurs  Mjlw
THTCHTES 2 6TGeTTLD.

Gamasir 5:-GeugLd (ESA Venus Express Project Sci-

entist)
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Image of the Day: NASA's Solar Observatory Tracks
Yesterday's Transit of Venus.

(June Tth, 2012

HASA's Solar Dynamics Observatory (SDO) had a ringside seat to
yesterday’s transit of Venus across the violent surface of the Sun
-something it has done only seven times since the invention of the
talescope. This transit is among the rarest of planetary alignments
and it has an odd cycle. Two such Venus transits always occur
within eight years of each other and then there is a break of either
105 ar 121 years hefore it happeans again.
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"Geus 6NlesITHLILIY HeDILIL|D LWl LILMmIG6T
Gleuserfles  Camerflesr  2amGL  Hlaswd QusHs
LTNIUTH&EeM6TS GHMIUNL(H& STL(HILD.

@eumemms Glamessr(h)  (pHlev  CamemsSlest
B&ETES S(PpE&EHHMmSBS (Transport of Momentum)
QBTLIHS| &60oT&HTern 1868 (LPlgULLD.

&&EIT6T  (GLplleusl Si&T QLLSSET  eLpev
sresT&Hensd (Origin of the Super-Rotation of At-
mosphere) MBI Cl&TeTOUHD &HT6TT (PSHSHIW
SIEDLWITEMRISET  Gl&6dTL (HILD. &5E\55  Gommer
&FPOFSGL  GLpoleusfl W&V  &HLPMHESEHLD
@enLGw 2 s (presor @emevorLienl (Mismatch)
STmeCs  eSestery  eT&HeVLNTEVEOl6T  (PSHSHIWE
&M&Csmsir."’

19L61Cifl 1gL el (Dmitriy Totov, Max Plank Institute for

Solar Research in Germany)
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Venus/Earth Comparison

Bulk parameters

VENUS EARTH RATIO

(VENUS/ EARTH)

MASS (1024 KG) 4.8675 5.9724 0.815
VOLUME (1010 KM3) 92.843 108.321 0.857
EQUATORIAL RADIUS

(KM) 6051.8 6378.1 0.949

POLAR RADIUS(KM) 6051.8 6356.8 0.952
VOLUMETRICMEAN 6051.8 6371.0 0.950
RADIUS (KM)

ELLIPTICITY 0.000 0.00335 0.0

(FLATTENING)
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2012 Venus Transit

On June 5%, 2012, the planet Venus crossed the face of the
Sun. This event, called a transit, was seen across the Earth

WWW. K@ RiyaieGoRd viewed iBifdersol ielamilERaRkseom




MEANDENSITY (KG/ M3) 5243 5514 0.951
SURFACE GRAVITY 8.87 9.80 0.905

(ED.) (M/S2)

SURFACE 8.87 9.78 0.907
ACCELERATION(EQ.) (M/S2)

ESCAPE VELOCITY 10.36 11.19 0.926
(KM/S)

GM (X 106 KM3/S2) 0.32486 0.39860 0.815
BOND ALBEDO 0.77 0.306 2.52
GEOMETRICALBEDO 0.689 0.434 1.59
V& BAND MAGNITUDE -4.38 3.99 -

V(1,0)

SOLAR IRRADIANCE 2601.3 1361.0 1.911
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(W/M2)

BLACK& BODY 226.6 254.0 0.892
TEMPERATURE(K)

TOPOGRAPHIC RANGE(KM) 13 20 0.650
MOMENT OF INERTIA 0.33 0.3308 0.998
(I/MR2)

J2 (X 10& 6) 4.458 1082.63 0.004
NUMBER OFNATURAL 0 1

SATELLITES

PLANETARY RING No No

SYSTEM

Orbital parameters

VENUS EARTH RATIO (VENUSI EARTH)
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Venus overtake

Average planet distances from the Sun Earth on the ins
[million miles) ﬁlﬁ:hd ayii buLt
of the inclined

; th
- " -~ Earth  wransits oceur ¢
6 67 331 times every 24.

__SBOCE. —"
Last Chance! See Venus Cross the Face of th

A transit occurs when one celestial object appears to
pass in front of another. The inner planet, Veaus,

transits the sun very rarely as seen from the Earth
2012 transit, which occurs In June, will be the
last one wntil the year 2117,

transit of Venus, June 5/6, 21



SEMIMAJOR AXIS (106 KM) 108.21 149.60 0.723

SIDEREALORBIT PERIOD (DAYS) 224.701 365.256
0.615

TROPICAL ORBIT 224.695 365.242 0.615
PERIOD (DAYS)

PERIHELION(106KM) 107.48 147.09 0.731
APHELION(106KM) 108.94 152.10 0.716
SYNODIC PERIOD

(DAYS) 583.92 - -

MEANORBITAL 35.02 29.78 1.176
VELOCITY(KM/S)

MAX.ORBITAL 35.26 30.29 1.164

VELOCITY(KMIS)
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MIN.ORBITAL 34.79 29.29 1.188
VELOCITY(KM/S)

ORBIT INCLINATION 3.39 0.00 -

(DEG)

ORBITECCENTRICITY 0.0067 0.0167 0.401
SIDEREALROTATION -5832.6 23.9345 243.690
PERIOD (HRS)

LENGTHOFDAY(HRS) 2802.0 24.0000 116.750
OBLIQUITY TOORBIT 177.36 23.44 -

(DEG)

INCLINATIONOF 2.64 23.440.113
EQUATOR(DEG)

"2 agevor  AMIUT(HISET  eTliLlg MM
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QUEEMRIEMETS HITEtTIYE &&SIT6ufleT (&5Lpbleus
Qeulingsd GsmELLy, @wlenull (Energy Budget)
UTS&GWD  6T6tTenIld  BigliLienLenll eN6T&Hsms
SMBg C&mereug Wes Seudflwbm.” GLedll
&liymervendl (Scientist IFSI-INAF, Rome)

"BILLBILL  sTeusenss Heserly) FETaTeT
‘efeoToly  6T&HEMLITEN  [BT6EOT(E)  U,600T(HSH6TTILEF
CeMleurest  eNEHEHTETS SHHEUMED  HDILILING
Clamesor(h) euHEIMSHI. @HSH 4600T(H &6V HTL(HILI
GuremeuuNev (2010 International Venus Conference at
Aussois, France) Sieumnlev (p&&lWDmesTenel &lev
SiNleNssLu{HIb.”

Gamseir 6vGeugLD (Hakan Svedhem) esvTory
6T&6MVLINTEN SILL Y (6THHBT

‘Uymg& (@&fNwse Gsmeflest  (Extrasolar  Planet)
2 Q%6sT LD, (WSS, 6UTWSHS6T, 6UTW Ll L6y
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Geusd, (W&HGeVTLLLD GumeTm  HemLiL6esoTL L
uflomemThigemsT  emLlingl  691(sh(shmesflserfleor
WaHW GHM&ECsTsT.  eummler epeud HmIGSs
2 uNiflest  eueTFFFSHGL CUTHIOTET  EUFSH &6
D 6ITETEBTOUIT 6T60TM) S, T (LPlehm&.”

Mj&  eveneussir BTET O6YL 2 H5IFsHS
Syleusd (Mark Swain, NASA Jet Propulsion Lab,
USA)

"Geueterfles  Camem  CaummMmM  eueTFFF WL
Lfiba!

Qameteugl Lblulesr Gammm  eueTjEFleni
SMbal CsmsTeuCasrh), ufHeE SLuTmHULL
Gamerassifleor emwLiLm(hisensT LMHM) Gl fHE
ClameTemayld 2 569 Cl&wiu|w.”

&Iredleir eNl6u&6tT, Y,&HENcoCUIMT(H LeLSEM6VE

L0851
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2004 and 2012 Transits of Venu:

N
n': H_. I un" I
Contact Times —_—
[ Goocemtng Coordiates) : T
o
| =209200T o Tewg, H“\
Il =22373UT . ey
; - = 204 ‘\
Greatest = 01:29:28 UT e, P g,
m =313 0T ¢ 4: hh"‘w bl \\
IV =044927TUT 2
f " T M

{Geocentric Coordinaes) e N 12

1 =0513:28 UT s

I =05832550UT
Greatest = 081944 UT : 3 % %

M = 110633 UT

IV =11:355UT

Figure 1 - Path of Venus across the Sun's disk on 2004 June 08 ar




“geofl & Gamerfleor &len6uoT8Ga e
lg L IT65T (Titan) (Fre&TemneoTL Gurev)
CeuECousress &LPWWD  GLpoleuafl  &Hlev
LD6TOTL. 6VSH6mSB& (Super-Rotating Atmospheric Cloud
<https://jayabarathan.wordpress.com/2010/07/11/venus -
express-1/>) ClamesorLgl. @ resor(h) ComeTsHenerL
upPlyo BT ANpsl @6y el whSy
QUWESMISET [H&LPS6TMESTEUT 6T65TM 4 JTWIEVTLD.
Sibwenm Camerserfley ereualls ellengser CarbHg)
Si6ueig & Couss GsLpbleusflemw 2 (Heurdlmg)
6T6TM| HMIWI 2 FH616VLD.”

&redlett 6N6v&F6dT, Y BEVCUITT({H LIVEEEVS
ss L6sE Crer @Gflwenars sLbS ClFsTm
=¥ 3:30 (78

2012 ggeetr 56 CaHmeflsy  100-130
QITHHEDES ROEYOD BE@D @F ADLSES
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STLE &flw wesTLevSHS6v Bl&HSHS. LBluilest
@rLenL ereoTlIL(HID B jevoTenL & G mermment
F&&ITer (GleueTerfles Camer) L& @G0 Lfl&HeEw0
@enLuNsv Gy Gmy Casmigsy eubgl UFlSHenws
&LHG| OFTm&. LNFLOLDTETOTLLOT6DT (&5 /flWL6n6tTE
FeOrTenL &SI CumeTn &H&&HITs Camer GmIsts
&LHG| ClFeTmgl. @H&Hs (BHMISEL! LIW6sTD eo9e6st
5 gpld T0HISS V6T 6 CaH (Puybssl. 120
ETHSEHEES RHWPOD aUBL QbS CHIYEs
sLUYS &TLE 8 oyetor(h)  @emLGlsuerfl  ullev
@ mwenm HsWEME. 2004 oD6sT 8 @60 S&H & T6sT
&LUY  ssTenm  @fluefler  Cgerynsslen
Crimbag. 2012 96T 6 @60 CHIHS & Test
&SLULS &ML UL L& SV HSDHSESI.

@snE wety @&Gumey gnulL &&Erer
&LUL 130 oyetor(h&(EhaE —(pesTy 8  eu(hHL
@ emLGleuefluflev 1874 9 &IbLIT 9 @6V|D, 1882 l9&FLDLIT
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Orhit of the Earth

Orbit of Venus

(crescent)
Greates! elongation
S (half)

\..
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6 @eVID @ (H(PEMM BLHGI6TETET. H(HSHS &&HSITE
&LLIL 113 oy600T(h & (6TH & (& LI LM (& 2117 19&bUIfley|d
2125 webufleyib GBIeVTD ereTm| er&HFUMTaHEL
LbHSIDG.

@by Hflu srLd  GomE  uFhs
SLOSMTS6MID, eIl Helwflss euLGumeL
LGS &6flen|d, SoLILIMesT, solN60lLIenLIesTen, &L& (S,
oS Credlwim, Hluy, eBevesor(h) Cumsstm BT (H&6r6L
&mesoTll UL (heiremenr. HCH FLWSHSHH @&HSTLS
Cgstr  6IflEsTel6sT GClu(mLLEGSIWIID,
SUNflessmaller CmEL LEGSIUIeID SmessTiiLL
alleuemev. 6V EF(EHEFVEN aMTedle Ll (G6sTHIlev
2 6item  &liflool NG 6NlevorCovorma e (Griffith  Observa-
tory) QLUI6|&EFaL HH6T ClSHTenevCHTEHS &&a&T6sT
sLUOL ChTeEssd SWMITES 6LUTHIDSES6T SHTesor
SHUUl ULmbsegl. UTHInES6T SHrerTss
Falg @(HHSETT. AHGHIGLTEL ameuTuilsy 8 Gl Teney
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Crreslsener Sleng SHmUN emeuss  Gluflw

SlenTuilev &LLILE STLF sreseTN&Hes0 LLLS).

36,000 &LISLT (22,000 ewWEY) 2 WIFHHEL
mremellest  (NASA's  Solar  Dynamics  Observa-
tory - SDO) &&&lyer &SLUUmE 10  LEIEG
FFENOWMLS  STLIGWIS). 2012 ggeor
&&&ITs Comefleor sLUer Gumg  sumssflwisy
afepEpmenflgmst  LLCGeUMI Y UISHET  BLSHS
UTWILILSEET HenLHH0. 2 FHTT6sTONS (T
Qaflhs oeoTLe CameT (GHflweneTs L& @D
Gurgl CorIbBs (&Gl eeaflbrsemensd &rapd
HIED)|SHSHD eSS WTEsTS)]. @Cs msI&HS
weom  ellesroleuefluiley yHlw blessT CsxHIb
Gumgib LweTU(HIL. HSHILET 11 Y 6vorT(h& (S,
QR(H(PENM 2 &F& 6TevoT6n0f1H6m&HUIN60 FHLIHID LIflH S
CHLELEET HHETITHH L HFEHEITEH SLLUL| HHpFH
CRIBS (HSS DS
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gedlys  sLUer  Gumg) sumesfluisy

6\ ep(spenfl 6T SN HS 6!

1. &&&lres  sLubler Gumg ufl&luller
96T 605 S6V SfeTESLILILL SIS 60T
L, VB SPibgms el FHo
HIVEOMLWITES @) (HE&HLD. @&1Gumev

@uwenn YUmsGsmerserflest  (Exoplanets)
Siemell UIflomemTsdlev  §1606016mLD  SHTesoTL
LIwI6dTLI(HILD.

2. user ellesstCesorm&&lH6iT, Framellest Gleusierfl
Geus ellessTermiemall (ESA, Venus Express Space-
craft) @Cr &swLWSHHL &FHSHITeT SLLHL
Cere@n  Gumg  Gleustefles Camerflesr
&LpIblemev, smevibleney CeumiLmLienL @)yesor (h)
Weoms6flev gL Crres 2 gal Glewiuw.

3. amLifNeir CaremevCm e rblsvelesr
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eaflLNTSluedienn  wrHfleE ahsHss
Camesor(h) LM&CaH 6T 60T SH6tTenL&Hen6TL
ugley GlEWIW6EVTD. &&EITS SLLIL| FOWSHSH 6V
Gflw  eeaflbmsey  uHle]  @eTOl6TT(H
(PEODWITE 6\ (6h (6hT601 & (ETH S (&) 2-FHeu (PlylLd.
Gleusrerlles Camer  yuieysener 2010  @lev
2rmIGsmHMlw 6 ehEpmesrLl GLiysne

wesflseny eI Hleveneu 2 smallwig Guimsy,
wesfgifleveur  eleseTermemaN&HsiT,  HemeyemallseT
ClgetTm) GClFsueumiis GCasmener oy rmlbhsHg GLTeY,
b&E essrenluiley uflHlemws &Ml eu(mLd
F&&ETE Camerfler LS TeHenemw, FLOMH &Hem6ITULLD
suresflwey 69 EpEpmesllseT @ gioueng all(healss
aflevensy . &&&EIT6T (Gflwensrd &M euly 225 L)
BITL&ET 6T(H&HSIMG)!.

&8l Fesfletr (ps&SIWLl LS TE6IT epetTm) :
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1. Geuererfles Gamsr 243 Ll BIL&6Tl6L 6@(H
PEOMS HetTerTEFFI6L 66T Ll&  GlLDGIUTHE
FHDIEDSI?

2. 916y sFLWEH  FE&SlTesfler  euTwF
&LpGleuerf] 6760T S5 Cous g lev 4 HITL&(6THS (S,
POHYOD SODISDS?

3. sIhs&g Oeustefles Camerflest H6m 2 61%:660TLD
ger 460 w&EIfl GasvFlwev gl GleuliuLl
LIT6M6VEUEITION S 2 6T6IT&)? T65%lL,
SICwflas, mem allEpEpmesfleasT 1965 (W&Hev
@ermieusny  wesflgfleveom  LwessTS 6V
efletorernemallEBeneT  HBILILNG  FEH S Fenest
CBred) o Tmilbhg| UHSTT. Sieumiley
Wpa&lwwrers sOH6UTEH  PUWIHG  6U(HLD

FET Sew Gleusitefles Gomer Gouss SLiLIy

(Venus Express). 2005 meulbLifley Syemiliitt Ll
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Control Centre:
ESA, Darmstadt,
Geraany

* Plasma analyser
* Mazgnetometer
Lounch: * Spectroscopes (atmosphere and
9 Hou 20ps | Suriace mapping and analysis)
Ba i konur, .ummmmﬂmﬁ
Fezakhstan [EAEedicSGURCEs

“m;.‘.'; ?.-1-..&5: {IC-' - (3
5515 D el (e er I
Z_ 3 o m“ b .|.,,-;,:.‘.,.m ..........
B ';J;i;;';};}';' }L 'ni;'n'i'L";;;'n'dd'r';'tL;';n rh.'j'.';;.i """""
Z3h 56 :!l'lin R,. tatson period (s lh-t';r.ltutc the stars) D

Mean solar day
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SbHSHs elletTslILey WbHg WLISL &WPIHH 2006
gL176016L && & Tenest Qb (HRISE &M Y TLLINSSSI!
SLCUTSH(HHSH @eTmieueny (2012 gg9esr) eesren
er&envLiFen CeTLIHS HHW SHeeueneoll LIS S,
SIBILILN eUHGI6T6ITS).

F&M 2005 meubuiflev  Semitlw ‘eeveiy
eT&envLilFey’ (Venus Express) &M (pest 2003
aoOefley Glasusumiis Gomemem CrTHS  gallw
FEmellesT ‘WIMFeny  er&evlSlFevensvll’  (Mars  Ex-
press) GumeTmGH. M GHsnmw ellessroleuers
Gergemerr  SHeflev  Coysdl CuUDMM  GlEsusumul
efletoraomiemafluflesr  &H(mHeN&EGsT  GleusiTerfluNesr
Gouss  sUUSIQID  LweTUhBSSL  LILL6DT.
eevreny  er&eULITENVEOI6T  HeEsllH G618 & (HEN&sT

Gleusireifles Gamerflest (&LpGleustl sumuy (p&lev
S(WPESHHMSLI LIVeV(h&(E f6m6v HerrLt LILGlo(HiLiLy
- eM&smenMms HesoTGesoTmLLLD (Multi - Wavelength
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Imaging - Spectroscopic Observations of the Planet's
Atmosphere - Clouds). Sjeumnilev HlevL 5 H&H616V
epeuld &&HITsS Camefler elleTsawmeT 2 LM
STLE, enliL, 2 6T(EHMILILSEN6T [H6T0)|&5ELME
SiMleug|. Nigmest&ley  BLEGW 2010 eevrery
&HHSTMmEI0 VMC smdlymailest (Venus Monitoring
Camera) LILMBIS6IT (LP&6DT(LPEMMLITE {65)60T6L(ThHE(&HLD
sTLLUUBID. seofllulL &W eeeTm| &&&lyesflest
‘Curgle &Hm| TLeney’ (General Circulation Model -
GCM) elems&1b Glgwwit Gurdlmg). sesfleCGamerflest
gleneuTsGameT 1L mesfleyb (Titan) GleueTsrfles Gasmsir
Gurmev, @HLpGleuefl eumuy esoTL6VLD Gamemer 69l
Geuswreas &OMISIDG.  LuuTeT 6Slesrbleust
Spueusd 2010 G 21 @6y &&EFeneT oy lley
Cewiw efletoramienall ceeTenm eMILILNW|6ITETS).
3181 2010 w&bUIfley s&&lTene QB (HRISEF &HHME
&l6UMI(G)LD eTedTm)| THTUMTEHSILHISI M.
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FEHTH Gamerfledr Y meot eumyg
&LCleueflufistr eflenyCeumLLd

LBluflest 2 sirefl(pa @@L Cleuefsa(m Lessile s,
960 emLD6V

(wevsfles@ 1600 &.6.) CeussdHlev &MHMISMSI.
Sms Ll Lbluflesr GuomseTd, U blenwis
&omluyerer H6UEFSH (&6mLWIT6sT eumw|&
Goleuefly  gmeGonw  CxH CeusgHlev
&M eumSlesTment. LSluNet &M CHID L6y a1s
2 griie] @UISSHIGETTEY (HL6V M6V 6T(LDEFISH6T,
&meum&enls GIrélse) 100,000 4650T(H & (6THS(E) (T
Weom 2.2 eNBT&6T HLF HMLEIMGI. 60TTEV
&&&ITesfley  Hem  Ceuspb, eumwE  (SsLpbleus
Geus Wb NWEES 558 (Penmuilev CeummelssTmest
| &&E\T6T H6dTEoTEFl6V 62(H(PEMM FMHM 243 BITLSH6IT
(Wbl sysmyb 24 wessfl CHIL ) eTHHEE DS
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6)sverre’s Gamer elevwramyared

ESA's Venus Express

1. MAG: Magnetometer - measures magnetic, field strength and
direction

2. Virtis: (Visible and Infrared Thermal Imaging
Spectrometerjimaging spectrometer that operates in the near
ultravielet, visible and infrared parts of the electromagnetic
spectrum

3. Planetary Fourier Spectrometer — measures atmospheric

temperature and concentration of known and unknewn minor
atmospheric constituents

4, SpicaviSoir (Spectroscopy for Investigation of Chara istic
WWW-KaFmﬁﬂm’e of Venus) é‘g g speﬁsae\?amﬁﬁf)oo s.com

detects ultraviolet and infrared radiation. Seir (Solar Occultation



SeUHLD HetT H6m Geusd Yoo GousssHlen
&OmIb CUTEl H6T GL0l6uer 6uMLy LDEBITL6VLD
‘Oi1&y GeusgHlev’ (Super-rotation of Venus Atmo-
sphere) 4 BITL& 6fley QMHUWHDE &HOHMISIDS !
Sbs aNhenswmer GeumLTL(h& @& STTesTsens
@&l susmyuilev eNlspEpmesilasT Gl eflours Ml
(pyweilevemney !

uf&les  GHbusHGen  Bles  elwlienu
Si6fl& @G0 FIOD SHEST 6UTU| LOETITLEY D& TE
SOOI 1960 9,600TI960 &HT6OT  (P&H6DT
WPpa6ev  Oleueterlles  Camerflest  6umuy  LD6BOTL6VLD
Camener el 15l& CeusTeHEs sHMISIMS| 6T6TLS)
SIPWLILLIYHESIDG.  edl(EhEhTesi a6 HHMEL
uevGeumis  Camiumbhsensts  samlusTermiy.
QWD golsTeTMID ClFDEMDWTET &(HHSHTEH
THHgI86 ClamsTer  (Wigweailevsmsv. @uGurg)
&HeLEHs LHS HHeUmey eneusg| GlnsevGasm
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69 (6p(epTesil B 6T FEHT60)15(5S 1S Tenevallsv 2 6Ter
GAUL Hued STeEH &I &lpev RLLSMS
2 TLTHGSEIMS] 6TedTm| 0  Clum(HSSHLomest
QUMHME 2 HHIHEM6VE FaM)lW|6T6TTIT.

FEHETET HeTTFFIV Q(H(LPENME &lpev 243
TBITL&6IT 4, &60TM6DT.

SLEBTITEV H6T 6UITI LOGTITL6VLD ems 6lL Lol&
Geusors elbmigsE 200 LG (gwmy 100 mph)
6i555\60 sl Fenest 4 BTL&6rflev &M aN(HiSmG).
SemsLIGLTeL FevfleGamerfletr glemetores Gasmemmest

emLLmesflev (Titan Moon) 6T LOEBETL 6VLD

6018 C&HITET 63TV nSH L1 GLIT6L LIGTTLOL IS
Gousgglev &mM eumSIMEG]. Glsedser CadFwLl
LeL&en6VES  SP&ESHHleT  allEhEhmesfl  ClamsLiy
GCeelwiy girestl - WH&GTTeVT (Hector Javier Durand
-Manterola) 150-800 3.LI (90-480 ML) 2_wi& &6 2 sirerm
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SwGsormeny  colNlwiiflest  62601CoUESMS L) (6HEFIWI
6UTWL| LD6SOTL6VSHeMSLI LM  (Supersonic  -Speed
Winds in the lonosphere) QLTTWIHSTY. ‘SLUL (Wlg6y’
6urw] L LLb (Trans - terminator Flow) eTestLILI(HILD &)
aNmBmigss &L Lisv &.15. Geu

&55160 ClFsveug).

mreTellest ‘(WetTCestmys &&&FeT sHmierall’
(Pioneer  Venus  Orbiter) 1980 @60  (SflwLl
Hwev Grresorly  goUBID  HHS CoussHamss
&6uT(HLIN 9 SH 58| &ITeTL - HGTTevmTellsst
(& (a6t SHlemnFCulmerveol NWIF (Cryosphere)
CamemssHley  &SLLUL - (Plge] QRLLLD HSDEGHE
&0 YWssHmE (Momentum) SEMEVSETTIIS
&eirell Hemy&dl enLEIMG| eT6oTm| SM169ESH60TI.
Goeb  @refleyd, LSO  GleusiTerfluNesr
6UTWL LDEBITLEVS Sl Blas(p UflHluflesT (W&Hs
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Venus and Earth Compared

VENUS

This image suggests how the Earth and Venus might appear
without their atmospheres.

1. Venus' diameter is 86% that of the Earth's

2. Ithas 82% the mass of the Earth

www. KaE"MﬂmQ%ﬂ 180 pounds §|9t§e EaM.ﬁEﬁ@IﬂUUEPQQ ks.com

pounds on Venus



Siemevs&6T GeumiLihdlestmest.  LsMDH GlLTPSI6L
UGG eTSHITTE 2 _6T6I &8585 76sflesT 6L LD6TITL 6V
LLD @rmi Qumg Cussams alL e Ws
SIH& MG D!

Lluflest @rLemL eresTLILI(HD Sr&dlysit ClL(H
euL& [Br&sLD

Qleusiteifles GamelT ge(m GleuliLSSE6TeY (FTTEf
2 61%6v0TLD : 450 C/-30 C) Gamermd | s(HID GleuliGLo
CumeuTLE 2 eoTLTs&EWg.  @&smEW WlEpd
sugesor(hl Gumest GCamemd Geum ergIeyD (S Aw
Ghousder @EpLUUESTES Csflwalsvensy |
@etoT(h) M6V ULPHHLEY GlemevorL L LN (&5
&&&HITerr FCamars GomeEnpllevensy | 6T
@rlenLl Nmellublevensy ! Gleuersrfles Camerflest
afllL slufesr eN L& g8 95% ! Gleusiterflufesr
Blemm L lemwis GLimev 81% ! && &) Tesflev (& p6leusr]
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aury QWssw yellemws Gumev 93 LM,
uﬂemasu_lrrezrrgj. SIBHEOT & 6UML| LDEBOTL6VLD
epeu (h & (8, Ihlemsuuilsn 30 6MLD6V (LP&H6V 55 68ILDEV 6L6DT
aNwmNgglerergl. LBIUINEL 5 6MD6L 2 WITSHSISHS)
Gev eurwelletr SWHSHWD WE WSS (GHmMe.
F&HEITeNleT 2 L& etorLevd Lblenwis Gumey
SemwliLd Halgs Glaemhsefliyn GlsmerLg| !
G&fweslletr &8 Cammemmest LLSIUI6L LNFLIERHELD
&H6U(LPLD LI(HEUS S0 Y LD&L6V GleU6iTETLD

Qumalwg CumesTmib, 2 ulliflesTd eueTHHSHS
Gumestmib  GleueTeifles  Cameflowid  Camesrm
UN(HS&HEVMLD BI6VEVEUT?

SLTLOLIST6V WS migerflev @ revor (b
Gameraefland  Sjeuelgd  Guemrey  BFLOWI(PLD,
&Iyuest emLwmsHemsv(HId (C02 - 65% Nitrogen
- 3%) @Cr sFwLWSSHEL 2 6TLTHl @) (HEHSHEVTLD.
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Venus Thick Greenhouse Cloud

\ Surface heat

|
1 Venus Surface
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peermev LL8lugley @ IGLIMG| &TyL6esT enLwimenen (b
CUEBLUTYID  LESWLTEIS — HLEVISHG6T(EHLD,
uesflULTenMS  (§6TEHLD, UHMES SlLESHMEI.
fmlgemrey C02 (HWbleueafl essTLeLSSlL LT
&iferame e elleneTeney 2 6SoTLT&ES] 6U(HEIMG).
156076V LLLBIUT6L L& 2 61%650TLD [Hlemevwlmesl

wesflsy 2 wiljeury (WsSma!. (LPITETOTITE
Gleusierflgs Gasmerflev L 8lemwit GLimev 250,000 LIS,
CO02 &ghHlTwmsl Gurere Caimhal (ELposusluiley
B4HS TS GOLWTE Bussl eumSDSI!
SiHeeTmev  Slifstrame|ey  allenesme|  LISTLOLAIE,
Blemswrdlg (@ wesfleor Gleulilb  GlesTGoayb
Geulluurdl Geusiteifls Gasmem WTGILHL “Cleuling

Gamerms’ LTM) 691 L&G)!
Goeb  WsluNlev  smewTlL(BIL  GuyeTey
6MBLYTE6ET  eUTUW|EYD, Y &6M0l6I6T  eumU6ayLD
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Atmosphere of Venus
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&&&ITesflev @evensy . MH WsSHSHL ULl
CamhsefllifNey oCmses srflencvssT  Slarblil
Ceuling  (HPWLLET 2 L&H6m  LITenMEs(STHLD
sm&sEpL  eF  erlwiul(h  Guryers]  evsvLIT
emLwWm&Ben(h eumuy ClumeEll CumeTgl. HbHSH eumyy
GHseT BIeNWLLETT H6V5HG HBISMIOSH6TTSLIY
Gleusiteills HemTEILEIEGL SHe&EMBlVEmS BHIFLLl
Br&EGeuTsLmEeEs a9 Lg)!

FEHETET SHetTenerTdh HTGerT & GlogleuTss
(Qeusiterfl mmsiT = 243 L6 BTL&6ET) SHMHMIWLD, FMHM)
Geusrss (GleusTsrfl gyevor(h = 224 L8 BTL&6T)
G&flwenestsg &MWL euHEImG.  GleusTsrfluilesr
sFwesOHm e Cbgeurss Gleseusmey (& lw
Qeulib  &GLMM  &lifsorameyey  allenersailey
&&&lyesfley  Gureme) Geuliub  GebluuTSna!!
G| && &) Tesflév HILOWID GCleum|emLWITETSHM (&8
&MHS LDETOTLEVLD @6ueumney  GUITETHID (T
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Venus & Earth Comparison

Distant Relatives

Far all their basic vimilarises,
Venus differs from Earth in T e et
important ways. The lindscape of ;
Venus fupper left) is dominated
by vast plairs and bowlands, with
lew landmasses comparable 1o
Earth's continents (upper right)
What Venus doss have, < ;
in ubdquatous abundance, is 0OrEH,0 H&H 'I:I
valcanoes; They det the planet’s
r Kamiam Foml B o | ~ouldn’l B - vmeng paped OOkS.Com
pimiples on @ tecnager. 'l’[‘Hhrrr % Matl chniousdy, Venus's o




&MyesoTLd! LIS S60T6me6nTs HTG6uT 24 6ssil Chrs SHlev
POSTD  FHOIUSTEO  ASET  STHSWHSITD
SNTTe @ WiniGHSIng)!

(PTeTTTEa:  &HEITET  HetTenests — HTGesT
POHYOD  SOMILSHE 243 WOl BILEeT
Ny &&HlTMEST.  BMEUG| ST HMHS WIHSHT
g55 gmHEGMMW @levensy 6r6oTCm  Gl&FTELEVITLD
! SBTOUG| SMHE WHET &F&HH @606VTenLD
WImeL 4&H6T Sjwevfles Gasmermid (lonosphere) Ll&L
LeveeTONS: 2 6iTemg] ! SHMHGL 2 WihHS
Gumgers Gsmerd LS LwevTsy  HTHEL
LGS

sedlrenerl uHml wWety AMHS Hemallwisy
e 61T &s 8 i 61T

&&&T6eul6T H6T (WSS 100 LeupsSsLD [Earth
atmosphere) eTeTMILD, &6T 2 61%6v0T D 462 19&lif]
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C eretTmID Gleusstym-6 @\6oT SHeMEFLID (PHSl6v
WlsE seuugl.  [1 WeuwsHsnw =147 psi.
QeusTelufesr Hem (WSS 100x14.7= &Lomy 1500
psi]. 6uMW 6TTTL 6uHeMHF CamHlHsHsl6v sSifluflesr
S semen(h) (Carbon dioxide] 97%, emBLIRe6sT 2%,
MM (PLEUTUESST (Inert Gases] 1%, LNFTessT 6umTw
0.4%, o6 57 (Water Vapour) 0.4%. &&&I LD6vOTL
05S60 BlevliLGSHlenwis sy Ceum| BHFLILES
Tl HleoLwimg|. 2 uliflesTrigeT sumepLd LiLsluilev
(PSHEWITES @\ (HLILIEN6, 6NBLF6sT 78%, LFmessr
surw] 21% <y ey 2%.

BT&&L60 epesTailev @\yevor(h LiGS); hlevLiLmssid
eLesTMI6L (T LGS U,&Ceu &&ST LD6sTL6V8 SHl6v
2 uNiflesTld  eTHIOYLD 2 eBTLTSHCEUT  BI6V6VE)
eusyGeur 6rHs 6UEFSILD @levenev!  &&H&ITesT
G flwenesT e (PMME &M 6U(HLD &HTevd 225
BIL&6T. LW & flwesrs &mjl eu(HD &mevd 365
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BITL&ET.

gerenenrs STCesr LBl 24 ewfl CryssHlev
&OHM& GlameTeuengll Gumsy CeusTLE &FHMTS],
CloguTss &&H&IT6T SHetTenesTs &MHMI& GlameTsr
243 BIL&6ET Y &lesTmenT. s &ITeile &
LMF LD [Spin], D& 60T &Lpeveidle smevWLd [Orbital
Periods] L luflesr &psveigluLesr FiflemesorLiLiev
@umi&l [Synchronized] L&E Si(HEIL HE(IHLD
Gurrg &&&Fest TLCUTSID @CT (PHSHSHEH HTL Ly
U(HSBIMG).

ga&lFeneor CHmeES 9snILNw FGrFmTILNwW Ceus
efevorasLILI6y

2005 meubuy 9 @ev FCImLLNwW eNevorGleustf
Qi emesoTwisD  (European  Spce  Agency  (ESA)]
Tewer GEFmwen FTrHolsLigsy HsnIlNw esTeny
er&erLaley (Venus Express) 153 [BITL&6T LILIGSOTLD
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@evsmm" (Bwasa; SOV

ESA Venus Expr'ess
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Q&g 2006 gLFL 9 @6V &HEITMETT Ii(HS
SmeHF FOHMl Yule] GlFlws CFHTLRSIWG !
eflesorermiemal] Gleusiterflenws &mmlw Hereul L e
&Ml YT : 250 &).15. QB (H &7 : 66,000 &.15.

effevreiv sr&eLIFerverOl6tT (FHMNSCEH e :
1. &&&IT6enilev (GL6lsueruglest 6umu|&H&s6iT, 6umu
S|SB0, HTHMIGLIL| HBIB6V.
2. &&&Tesflev MMM 6TLILIGE SHHMIS MEI?

3. 2 WPSSIHE ghu  sTHMley 2 6Ter 2.1
6UITW| &856TF163T 61T &6IT 6TLILILYG LOITM)| 63T 60T?

4. &LpGleuafl eumussefle HWHIHD SHeTHMS
LI LILITS&SIMSI?

5. &&&ITeflev  CMmSHeT UMW SES6T  sreuallHD
G&Alwl uweorsv LNifleumeslesTment?

FeT Ceus elevorGleusiles sLiLIEOesT 2 6Ty s
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smellser  Geus  efletrGleueflas  sLILEdleL
SI6MESBLILIL(HETET 26165 & (HENSH6IT 6 (L ©

1. Mag (Magnetometer) : & - &&&HITEH GCamerfles
BMHSHS SHETHH60T LIVSHENS H6ITLILIGI.

2. Virtis (Visible - Infra& red Thermal Imaging Spec-

trometer):  efljigeny - Yevlu(D Si6L6V&)

o L&leullL 6rflEsesTey euemLILILLD &L (HD

e6f&smenm Lomesfl

3. PFS (Planetary Fourier  Spectrometer)
WNEWLGIWweN - (&Fp6lsuerf] eumuy eoTL6v& 60T
2 6ip6soTd, WMMID eurwelley C&fHE [
Q5L HISTH)|(HESHEN6ITE ST &(HeW.

4. Spicav/Soir (Spectrocopy for Investigation of Charac-
teristics of the Atmosphere of Venus) : evL9&&meu
- ymeusm, 2 LFeulils sHlieisFs uLiigliyy
eef&smenm mesfl ./ Soir (Solar Occultation
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at Infra&red) : &muily - &&&IFeT (GLbleus
(p&lemev 26 (h(He 2L FlauLiL| Siemev HeTs Hlev
&flWem6sT U &(mHeN.

. VMC(Wide Angle Camera) : 9N Glwb &
Hmeusm, Caflyw o Ldeuliyl UL ([H & ELW0
aNIflGamesoTas SO,

. VeRa (Venus Radio Science) eSym
&HETET  (FHPOleusl  sumy LD6BITL6V
st Camergemsu|b,  (GLpleuafl  sumuy
LD6BTL6VE 6D S LD, SHEMLILITLIEDLIL|LD 6UT6T656V
fPEVLD 2 6TEYD  6UMETTENEY  edlWImley s

Gemgemerts (Radio Sounding Experiment) & (mad).

. Aspera (Analyser of Space Plasma & Energitic
Atoms) : &eVEILITT - &&&T6sT (GHLP6leusr] eumuy
LD6BITL6VSS60 2 6TT6IT 'y MMeY L8168 H(Hblenev
2i6m0)|&:&6M (Energetic Neutral
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GLOBAL FLOW Twe planet-scala “conveyor belis™ (called Hadley cells) opera
sphere. Al the highest levels, sanlight broaks down melecules of carbon dioxid:
migrate to the night side. There sxygen atoms recombine inte molecules and &
infrared wavelengths. Lower down, near the cloud decks, warm air rises over th
teward the poles. it cools, sinks, and refurns to the equator 1o be heated again.
vortex, discovered high over the planet's south pole and seen hare at infrared v
k temperaturs near =10°F [-25C) and is surrounded by a collar of cooler gas (dar
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Atoms), Sjwesflgsr, 6rGlevslgmesTaeT (lons -
Electrons) gy &lweumenm oyule| Gleweugl. 2009
G s eusmrsTeT 6fsrery Gouds afletorasLiLIEy
wesoflyifluyd eresTm) SILLLOIL LI LIL1g(HHS CUTSHeVILD,
3B euenremWS Hmesorly 2012 L 600TIg6V|LD
CaTLIHS @b BHliysHgh @uimksl CUTHIMG.
2010 G 21 gy b Ga &) wLiLImesT Hey LN ‘&S5 &
F&HTeoT elevoraLILI6V (Akatsuki Venus Probe) 2010
lp&UfleL GleusTerles Camenerr eub&HeMLUD 6T60TM)
STHTUTTESL LILLG)|. 60TT6V G| Fe&TedT FyLIL|
6UEDEVE (&6 @MMIS (PlglieTlevenev.
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11. ymsasiwu aleauGeus
euTevLed aflemid LIflgluTlsv

uTilbg ellfliLemS

emwLder  eesorGsvrm g

B BLIQDH D BI

[BL(@Heny: 11]
L,585CsmsT alwimLpest
@&flw & HIbuL
ym&Camsiraerfley Gluflwg)!
@&Nwest Gumsy|siTer sumw|&CamerT
&etrGlesTmerfl uNesTI)
&evotGlevormerf] (& (HLMILI GUTesTg)!
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Hubble Detects 'Exocomets’ Taking the
Plunge into a Young Star
[Jan B, 2017]
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seUrsd 655!

L,&&CamsT @HILLI6L &MHmIeuS]
6N M EUEMETWILD !

&l iy euemerwl eumevLbesT
LUmeng mpedl

eNwmps Cameit FFLIL eNlemauilsv
eSB! SIeTTE

B8 semEepdFlwid Flgm)

Geuemeu e wimestg)!
Gleug i F&d (W& ELwD

efNwimpesflesr RMHenm
EUEDETLISHENS !

LM & G Hmhig eumeLEesT
giflemd Liflfluflev

UMIB&],

ee61fleg s sT(6UEMSLI
LLO(H& &0
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amLUiLeT edlevorCevormas ).

BLOS) & flw LD6BTTL6V eUM6LLB6OT & 61T
Gamemifg efl(weuensll UTFULUSIVID, LiME & w
SITRISSHS 6T 6uTey LBesTa6m [Interstellar Exocomets]
&Tyens 55 Lmlelsng GhTs@&euSlaD HTmkigeT
SMbg Osmerteug, @ISl eflesorCleust
Haspsfleer, Loy @erbuflHles smeumissrley
Qurgleurs Cori&lssTment  eTeTLGS. 6UIT6V
BeraerflesT  LetTWemM 2 &FU  LMTUFFEVSHET,
uiflglsserflest &6oT6uflLILI(Th6L QuEsmISGEm6IT
dhHss sTLH&ETmeT. @bhs Hepsflasmer
GCrrad  eumwburgl, BLSH  GFlw (6 WbLUs
Gameramener, LWl 2 L LIL, 6UTey LB6STSH6IT LIGIT(LpemMm
STHEW6TMTHMN(E USTIERISET HlenLd &lesTme6oT.
Cuuiwrs, @nbsl UflSll uTuEs v sumsvLbest
&6m6L [Star-grazing Comets], Biyeusrs GlELILIL (&L,
o WNflers  CammMEHISHEWL, WLHM 2 ulifler

www.Kaniyam.com 418 FreeTamilEbooks.com



oUeTIEFEGHS GCoHeneuwimssr &smyuesTt  GUTETM
epeussLl [Life& forming Elements] GlumLfley &(6mhss &L
galeuTll @B (HEEGWL  6T6oTm| 2 MHlurss
Cl&msvsy (PIY&EME.

&s0ymev &Gyl (EurekaScientific Inc. Oakland, Cali-
fornia, NASA Goddard Spaceflight Center]

Qeuysgls Hsmlw  sumsvibesflesr UMW s
1618 &6T GHMILNLL ufl&luflest [HD 172555 DE-
BRIS DISK, SURROUNDING THE STAR] allerfloiNGev
iflbgl peNwmuilesr. amlfsT Clgmensy Crres
epeuld Y eNwmEIL CUM@GLD HITETEHEN6ITE SHTEToTLIS]
eTeflsTes @ (HHSHS. uf$lenw  Gurdlweneu
sumevuLBest GUIMEL OSHFIHSTEVID, 695G T6Ta6r 6T
&H6V6m6UUI6L 6T6dTeT 2 LGILIM(HET 2 6T6mesT eresTm)
Qaflwmosy, oeneu eumsy LssTa6T eTeTm 2 M

Ceww WYuwrgl. SeupenmL LM aN6T&SLTIl
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Gammunicatiansﬂ
antenna i

Control and
peinting
sysiams

oy

Instrument
and system

NASA Space Telescop
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@erenIld  SMlwMoey, Sjemeu Uil CuUTFSHS W
6UTEVLBETSHEMTIT, Bi6V6eVG| LITenm HIFDLNW  (Lpyesor
Gameira6m (Asteroids) eTesTm)| 6TeflSHTEHS SHTLOMEsi &S
@uevrg).

&Gymev &1Girig [Carol Grady] YLl Sipmulsv
sl S5 Sipledli.

2004 - 2011 gy evoT(H&®B6T6L (PSHEBT(LPSHEV LN TesTE
sumesflisy aN(Eh(EhTeolSH6T @b &edTesflll Li(Heu
eflevorifemertd (HD 172555] &MMIVID F&F6V&H6IT
Gumsv QmMUSEGWL Gleusfliym eumevLb6TSHEDETS
[Exocomets), FGrmLLSlwesr GlgetTentas CbTesss s 6o
ammylien GleuE Han&EHs Camer GHly epsud
[HARPS - High Accuracy Radial Velocity Planet Searcher]
[European Southern Observatory] &6voT(HLl9SSTIT.
2017 oevteuifl 6 @6v  S6IWINlES  eumssflwey
N épEpmesilgsit amligler eSlessTCetorTae  epsuLD
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LDIF650T 6UT6V LBEST &6 LIMLIHS|

aflbg Cuml yelwmelens @ (HWsnm 6
BT @enLbleuerfl ullev LSley GClEWSTT. cérfluilev
amUer FeSlamesr, STTL6T  ELPEVSMISHEN6TSE
seT(HUysH58. CleuysH6HWD oy efluflest Cousd
& Lo : Lo6vsfl& & 360,000 6mLo6L!

[Comet Shoemaker Levy colliding with Planet Jupiter]

Gleusfliiym eumevLB6oT GClumfley (Exo-
comets  Plunge) ymuUuifld  oipmugley  [Inter-
stellar  Region) s&mrens GCBHI&SSIL  UTWLHS
pewmestens, bramedlss amLieT afstorCevorme: &
ST O YSSS] (PHETWPSOML. b Lfludledr
Quuwy [HD 172555]. oibBs LLjeu SeoTesflll Li(heuLl
uflSlulesr euwig) 23 LBl6LEOIWIEHT 6U(HLMISET. DG
LLBIUNeO (mb&I 95 speflwimesor(h) HTTHSH60 2 6iTeTg|.
G&flw goumr@m [HD 172555] epestmmd Lm& @ flw
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The comet Shoemaker-Levy 9 collided spectac
with Jupiter in 1994, The giant planet’s gravitat
pull ripped the comet apart into fragments up t
miles wide, and they struck at 37 miles per sec¢
resulting in 21 visible impacts. It was estimated
have exploded with the force of 6,000 gigatons
TNT.
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SjemwLlienuig (Third Extrasolar System] GC&bssgl.
abs ufldleows smmlgmer Gordl (WMl
LoyessT 6umey LedTsem [Doomed Comets] F&6L&SH6T
Gumey &evT6L GIBHHLULNY LMbBS 69L& esTme6DT.
SISl uflleser wmeyd 40  levedlwissr
AT (HEL(HS (ST 6UWIGI6T6IT @)6IT(6h (& fluwi6sT
&6IT.  HS LOTEsT 6UTEVLOEITEHEM6IT HELUETIT & M6
Gumev mFFUUTHM 6060 6FF erMleugl Si(HSI6L
&MHMILD eNWITLPesT CUITETM 6 LL,&HSCSHTET. Mg eV
ULSeOSL UTT&ESH. @Qbs Hspsgd Cumsy Hg)
&l wetsTLeVDd CamerMl Y TL  STeVSHS60
GCrimalsterest.  LLOIGL6L eSpHg eumsLLEetTS 6T
sLOEWemw BHiFlu B GleusTersHenssds Cl&mily
©\(H&&6VITLD 6T6TM)| &(THES ULl 6ITETS).

LL5&5CsmsT aNwrpsLesr GrHw @6LEs-
Gleve) eumevLBedr
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COSMIC
CRASH

A shattered comet is about to hit
Iupites, creating the biggest explasion
ever witnessed in the solar system.
Could it happen here on Earth? Yes ..
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&5 Cssmer efwimpesflesr &LpGleusrf
LDEBITLEVSSHI60 &M 10 66y 2 WFSHSHe0 2 6Term
61019 TFITL6McoLTWIfl6v (Stratosphere) &mHeUTg)
Qaflywb B epLLb, 1994 @6v eNWITLP6ST i(HEI6L
wobg GurhHw eumsvibesr “@&CWw&EST - Glsval 9”
[Shoemaker-Levi 9] &LoTbg)| C1&TLIgUl (5T &T60T 6T6STLIS)
@uGurg| 2 MBI LU{HISSL LL(H6T6Ts).

Gamymesr NeuNymL [Herschel Project Scientist,
ESA]

STHSIW  LEH Wl&Es eumsy WetT (FHOWWesT

Clevellufesr (e &6  eNwmps Gamer
UDETLSMSE FlnsS5HMSUD, AFeT (PHleys
HrFlasemeruLd, Hem b &) (6 (6pTevfl & 6T
allesoTCesoTTSHSEIUNL (PSHEBT(PENMWTHE — HT6BIT
PYHSSI-

G GuiFesTeN, STTEIHEV LIVSHENEVS &L08LD
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&I LDETITL6VSE16V HLILITEL @) (IH&(SLD [HITEIT(S)
LsL LmsGamsitaerfle (aNwimpesr, &evfl, ujGresrsrv,
CIBLIgULeT] ELp6leueluiley Hremw el smesrLl
UGS HUMMIEE HITeT(E a1ls N6TESMnIS6T
@m&ssurd. LLss GCamsr eNwmpesfley 1994 @ev
GComesrilw Biflest epeuid, eumevLbest (FCL&ESHET -
QevalCGw. MM Wemmasflab Fjlgemrey B
eflwimpest ClumHM)(HEBSEVTLD.

LT&LIJ &meuedl [Astronomy - Astrophysics Scholar]

remellest  Clamysblegsy  elleseTCevormEHEICW,
aNwmpsGameflerr  (FHpolsueflulsv 2 erer  BHs
GomyesTl Ydlemry, BLogl Cuyigll Lmyeneuuisv 1994
@60 eNns eumsvlberr (HGWEHSF- Glevallwimey
CRibasl eerums @QmUS! faTums QHUS
ATThEEEGH  GnEg Cseflaurss  Siey
ClEwig6Terg).
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Gamyest NeLLNFTL (ESA Herschel Project Scientist]

FETeller ClamF&FolFev afletorCevorma &) NWITLpE
&eleuslufev BT GBLILmS 2 MISIIUHSS WS-

2013 glyev LOT&HS5SH160 FGrmLLwesT
ellesorGleustflll Guemeu (European Space Agency]
SN GlamTF6lFey 691655t CetoTTa ) QY UIeUSSLD
(ESA  Herschel Space Observatory] &mHGUITE)
L&&CasmsT eNwimpesilet @LpGleuafl Comasrs slsv
b7 @@Uys s&myewrd ummlw  [Hesorl  STeuLl
ugly garop aGlellsssre AMeiisgieTers.
3I5meug| 1994 eo8emev

Shoemaker-Levy 9 wrgb aflwmpesflev Gomdw
&OW&sET- Glevall euTeLLBCEsT STF6ETITD 6TEITLIENS
@uGurgl 2 ML ubBSSweTergl.  allwmpesilest
Cger Camerl LEGH WL e sumgm CHIHS
eeeflowiomest GleugliL] pwmleSlev 21 erevoressilsemss
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Rings of Jupiter and Comet
Shoemaker-Levy 9
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weirer  glevor(hassT  Fm&EOlE  CsTLFGUTEY
sumevLiesfl Sl (Hb &I Cleus G aNwHSHeoT! (Wigalev
@mbg GleugliLy eumest GeulgdHens LISV 6UTTMHIGS6T
15198 8 657! eflesoTCesoTT& &l epeuors  @)15|Ceu
el epEpTenllgssT  CBITsHs &HevoTL  (PHL  (Siflw
esoTL6v 6umeVbest Comgev Hlespedl!  sumsvLbeor
efipgflumsy Cgeor Camer aflwimpesley BHrenws
Carpeerd  CBFBSHI  TEHTUSID  (PSETPS6V
BlemLNS S LLLG).

@eumm|sEL Cumsal ClFwg
efevoTCemorm&&laer  @\yevor(h), 6Slesor  Gleuefludlev
&Ml eumD HrETeller amUiNsT C&TenevGHTaH),
3SIh55 FETailer @&T o WeusLd (ESA Infrared Space
Observatory] [ISA]. F&mallesT @ &T 4 Ul6ussLD 1995 @60
U556 msT aflwrpesilesr Cmsers (&Lp6lsueflenw
SITUISM (G geull ULLgl. eumevlber (&CL&s-
GCevall Cur&Hlwusmey eNwmps (G WD6sueflufsv B
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Cleusiterd Cl&MLly @)(HESHEVITID eTeTGMITY 2em&)LIL|
@ mBSTIW, 1995 @6V G| 2 MISWTs HlemLissaL
vLefleveney . 20 yeusT(h&EHSGL NDE 2 MISIL
ubss meTelleT GlamFEolgey  6eveTCovoTmE &)

2 g6 CFWLSS!.
eNwimps GCameir @ Lpeleusflulleh GCsmeorMlw 5578
G5 TI6uoTLD ETSHEVTITEV 6T(PHSSI ?

1. p&6dl6v L& &Cameir eNwimpesflesr
SDHS 2 Loem55160l 5 ha) 75
Comyewsrd  eT(W&(HES  (PIgW|LD  6T6ITEH)LD
ol SHNFHESL  LLLEI e ClevTenflsv

seualls o Lger  eamm BT  GeflF
SemLiy’’ [Cold Trap] oipewsfled(pbgl LB
CLMEETHSHIEE 6UT  (PlYWTSI. 24,56eu
CleuefuLMS S0 BHgISTET BT 65/(LHS[(HES
Geustor(hid. Crzev CHIHE 15 <y 600T(H&6IT
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Height: T.%m, width 4m

& Hubble Space Launch mass 3.3 tonnes
Teleacope
]

Herschal
Teleacape
__ Shoaded mirror will oper
I arcund S0K (-180C)
James Webb { Silicon earbide mirmror
eacope i A.6m in dli wmelor
L mass 350kg

Sunward Side of
shield will reach —
above 400k (125C)

e Throe SciEnce | inElrum

e Wavelengths

-‘? 55-6BT2 micrans
w

Cryostal -
[ 2001l ligquid heliym
Inatrument cooleratl
achieve DI3K: (-2T2C)

Solar array power
oulput 1.3k T

.
¥

4 Service modulo: Telgm

- - r. coimpulors arieninlicn

» Kept al ambignt 205K

SOURCE

ESAHerschel Space Observatory
wwwiestlahe @gripfrared telescope, hopg o3 Hlapeis®EEh

1.5 méters across — which makes this the largest and most



&SLHSID, SbHSL ST allgeallss uLmonGey
BlesHeH. 2009 @6 Fam gallw Clamisblasy
o L&leully MHIw)ISHES sesoTGesor  [Herschel
Space Infrared Observatory Eye] eflwimipesflest
GLpoleueflullesr Clemi@sal, WLL Hlemev B
gETWeT Sienwlienusd Cssfleurss &l
BleBNSSS!

. QamFF6lFev o I Fleuli G a8 &6t
seusflLILLiLIg us&HCasmsT  eNlwmpesflesr
CgsTLIGSHUN6Y, auLLEGSHlenw allL 2 J6vevg)
3 OLMIG Bremey &Smesrl ULLG .  SISGleyD
Shs BrsH CHmyewnTd eumeulber FGL&EST -
Glevel 1994 @l6v 6N(WHS QL 5518E 31(HSHIC6v
QA5 fH5S!-

. epeormmeugl  wpaliy,  eNwmps  Casmerflsy
sresoTLL(HID Brs Comresrd, HmGs Ugbhs
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Through the Eye of the Hubble

www. Kenligabie Some Telescopdld drobabhfthe@bamitizizooks.com

telescope ever built. The images it has collected have




L &lev Cleuerlls GTESETTI @) (HESHEVITLD
LS.  SULIGUITESTTEY HSHS HITEFSH6IT
eNwmps Casmer LTmeb @Lp6lsusluiley Gy
Frmel urell @\(m&s Ceustor(hlb. &evoflbs L L
2 WmIS6fley eulgsLLLl LILly(Hh&seS Geustor(hlb.
SISEVTTEV HBG WLSILILD SN FeHsL LHSE DS
4. eflwurps  Gsmerfleor  wesfl  ePLLID 2 6T6m
R slenewTsGasmefled(hhal LS  BIen
euememTwid”  [Giant Vapour Torus] Gumev
aNwhgs urell @@m&seurh. @& Gumsy
gevfl&Gamerflsv 318607 &len6voT8Ca e
eTeoTerOleVTLeOl60(HHg  UellB  euemerwiLd
eN(phH&l6TeTens ClamF&6lgsvailey
eflesoTCetoTT&H S STLIgU|6TETS). SAHSHS
Camiumphib saNféeEsl UbHSIDE. STFewrD
Sieualsb GBI GleuE H(HEBIEL NWITLETTSES
&16065TCHT6IT 6THI6 LD HleMLIITG).
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5. eurss 2009 - 2010 gyevor(hssfley CHIHS
Fm CrgHeus6T, Seumnlet allenere, s LD,
2 oig6toT  LMMM  6Nlen6TeYSHEHLD  HEHSL
u(hl&6oTm6DT.

6. mgmellesr  Glamietlasy  eNevorCesormaSHICW,
eNwmpsGamerflet GLp6leuerfl B8 CHmyesrL
ysleny, eumevlbert (SGL&EST-  Gleuellwimsy
CHIHSS! TATLIMNS GBHLS! 24600 (518 EMh G
@ Siey ClFwiBleTens).

eurevibesr  eflwmps  Gameflsd  eNWHS
EUEMEITWISH NS5 HENVHSH5|!

1979 @sev  geululL  eurGugy -1 |
Voyager -1 ] ellesor&Lluey  (P&HeT(LPSH60160
Ue56smsT  eflwmpssfley  FesflaGamer  Gumsy
Flev euEmETWMRIGST @(HLUOSL LLLD dhHSHSI.
geofles Camem eusmerwimigsst GuTsL ¢érfleie Flesrm
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eflwimpesilesT euemeTImIEsT WS D LmhiSlwenew.
6T6BoT6031 1 H6MBUN6V (HEMMHHEM6U. 66U ETEVEVITLD
STF&ECeT. HS HTFISH6T LISV6VT6BIT(H&E6T SHLIHG)
BTeTenLellsy  euem6TWILD (P(PeUGID  eflwimpesilev
enmb| 69 (HID eTetTM| 2en&Hl&HSLILIHSE DI GLoeY|D
Gameaser Camestml 5 Ll6vedlwisst

24,650 (hl &6TT SLIHG|6TeT Gurg,
Ym&Gamsiraeaflest euenerwmigst GCaomesrm)  &lev
Wlevedlwest  oyevor(h HeTHTeT Y& W(HES
Wigujd  eredTm| &N (EH(EHTEBNHST  SHHHISI M.
eflesorasliLey  eumrGumy -1 SeItflu (WPSH6L
ULSSlev L 5&Csmafler wmi&lw elenerwib 150,000
emey (250,000 &.I6) e L&Hlv @(BHLL SHTHE
sriguigl.  eWmpesT sueneTWSHSl6m SHlgli] 20
MISHGWL (30 &l.B) GeTHWsTE @) (HLULSTUI
SN Wubhss. Nwmps Gsmeflear Camewry
(Gosamer) eusmerwig GrsTseT Camerflest @)yevor(h)
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Comet Shoemaker-Levy 9 Falls Burning in Jupiter
Atmosphere and being Smashed on the Surface
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gleneworss  Gamerfledl(b& [Thebe and  Amalthea]
aNwhH(hes GCeustseT(hId eT6dTm 6 (6h(6HT6B1SH6IT
earFlEH DT, AHbHHS (PHH W, Qwedhs , ehHirkidw
susmerwild Geuplyesor(h Glemevorss Gamerfled) (b
(Adrassstea, Metis] eN(b&H(HEE CeuesoT(HID 6TeoTM)
AsAHDSI.

eumevLBedT (FCL&&T-6levell 9 [Shoemakerd Levy
9] uB&HCamsT 165 aNWHSHS.

Lm&C&merfl65T 611606 WLIMISH 606 LISV6VIT650T (H &6TT
SLTTWHS] eu@ eumssfluisy 69 shEpmesfl  WMFs
GegwmeumevLy (Mark  Showalter)  &evflgGasmerfleor
EUEMEITILITGI &H6em6lT JCHIT 60TM| LITHISHSH] 6U(THEUMTUI
SIMBST. FesflesCamerlest FyLILNWe6L

allens 6L6M 6T RIS 616V S|60)6VFHED 6T
TLILeUS T SHmSlermy. 1996 @ev &651601Cwim
eflesoTermiemall en) LINwW LLe&HCaHmsT aflwimpesflest
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EUEDETWIMIGENET  CHTHSI6OTIT. SILGuTg)
6UEMEITILIMIG 660 LDFLOLTEST HGCS LTSS 3H6mev&6iT
T(LPEUEDSHE HETITLITT. NHS HEDEVSHEI6T Jengey
bersem&s [Oscillation Length] sesoT&&IL () @) rsvor(h)
B&EFEET Senssd HIesoTigull(HeHs Ceussor(Hibd
et WEHISSTT.  smeugl 1990 s(Hiss 1994
AEW  mrmessThisefley  gGsT R  HlepFH
UTSHSSH(HSEMS| eTesTm| HTLTesilSSTF. eNwmps
Gameme GIH(HMRIGLD 6umsLL6T (FGL&EST - Glevall
[9] 1992 @6v evoT(H) Ligs &L LILLG]. 1994 @6V MBS
sumevLBest eNwimps Gamerflev Goms)

QBTMIRIES ST6T HIETTerTHl. LiLlg Gmg)
eNwmpesfley LFLNGSL6L LiFLiLiemalley so(h Gluflw
SHOMEOW 2 6STLTSHEIWG|. CapmeumsuLy sumsvLbest
WG LLeSHCHTET 6UMETWSSHD  HSHHMEW
SIMEVEHEMET 2 BTSN (HSHE Geusvor(hLd
eT6oTm| HMNSST. 1994 @e6v eumevLBbest TS
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Internal Structure of Europa

Metallic Core Cold Brit_lle Surface Ice

Récky Interior

\ Warm Convecting Ice
H-0 Layer

Metallic Core Ice Covering




GLenUseT eNwmpenssts &Hm eidluflev &mn),
315607 6UemETWHCHT(H CFTHSI Cl& mesoTL6DT.

&flu  weTLevGSHletT  FlemevorsCameiTH 6160
75 L6V, eumw|g SlyeuLd

G&flw  wesTLevgSHlev  LBlEE  HSSUIYL
GureTeys GISTEITETETEY HIYHHETSH HlFeuUs L6V
2 enLwenel (Gflwl YUmesGsmeraerlest @\rsvor(h)
gleneTa:CameTaeT @ FGETLUT - emLLTesT (Europa
- Titan). U 5&CsmeT eNlwmpesflest FMlw glemevors:
Gameir FGrmLum.  FeflsCasmerflerr el GlL(mLD
&160)650T & CETET 6DLLITEST. 6OLLITET L|&60T GCasmemer
el Quiflwgl. wblufer Blevemeu ellLg HAMlwig).
G&Alw  wesTLevESIGn  Lblenwis Gumey  &Lomiy
eTMeny WLMIE (1.6 WLMIE 60% WlEH) sumy
S(WPSSHD  CISHTETITLS| 6OLLTET  &l60650T8 G meT

QRETMIHT6EOT!  6OLLTevfl6dT QLTSS WmesT eumu]
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S(WRH55MmE eflliLeney  yismesiles  sal(hs
&6V6516U861T (Organic Compounds). &{860T 6UITW LDE3TTL.
VG H60 6TELEVITELMENM WD 6L 6DBLLYFSO65T 6UTW
BlgSlwrsea|w, HbHSSLY WBCHeT eurw| (Methane)
3158 eTallev|Lld 2 6iTeTeoT.

WluNesr  @LpGleuefluiley  BGxHeor  eumyy
2 Wiflesrs  Hlemer ellemernes| esumwjsumig (Byprod-
uct of Living Organisms) C&F&HIM&I. 4,60TT6V 6L LIT6DT
glenetrsCameT  WHss  (G6lihs  Cosmemmil
(94 &Il Glasvellest) 2 ullfleotls I NMeS&E6T eump
(PYWITS HEFS esoTLevDMUL GumeLgl. BH(HLD
Slreumil Gey HemsHHlev Hlenevss (PIgWTg].
@O STusdled  CUBSS WLIMIHL  gHULH
Qeulit BlEHlWlev Lesllesliy 2 (H&l BTl Ljeu
e 2 ulliflermsst (Primitive Life) eN(msHlwime)
@\(m&&H6VMD  eTedTm|  6T6voTEsOT @\ LO(H&HSHIMG).
QeeTmey @UICLITE| emLLmTesflev eThs 2 ulliflest(pLd
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6UMLD

wipwr Ggerml eumesfluisy  &)@Eh(spTesf g6
&(HS SIMTTSH6IT. Wen|b Gurpsrey LBCHeoT
6UMW6ITET 6MLLITET (PSS 6UMU| LDETITLEVS60S
LB STTUHS! UGED TG ST,

wreTeflest er&lHmevs ClaLeny Sjevorl 698
Gomemmuiey L) LILIESOTLD

2009 & 4 Y 1b CHH) BTEFT 60 LILION (HE(E)LD
Calery ellesorCleusiiles  Camer  GxH(HIb  SILLL
LIWe6sTD (Sfll LDEBITLEVS6MSHE SHT60oTly BLILIT6V
ClEsvay|LD. SIHs pbleusfl oy rmisfenws
Qewwp  Curgd  GGflu WDETLVESISE)6T
Clgsueumils  HeTHSH6VILD, wslullev  eSepd
eflesors M &6Tfl6VID

"emenms GlFsy WbBgI&SEsT  (Unicellular Life
Organisms) 2_6IT6ITEsTEUIT 6T60TLIS M (8 FIT60TM)|HE0I6TE
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HUBBLE SPACE TELESCOPE
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&6voTL Ml uLb. SbhsHs mBrET  LU5SCHMET
eNwmpesflest  glenesorsECamer  FCFTLILTEYS(S,
eflesoTermemal] RetTenm JOl Bil9HSHETEHSH6V 2 66
BI&EsLen60  YUTwe|D, HEHELe0lv 2 ulliflesr
CUSTTEFI&(HF FTETMISHET 2 6TETETTOUT  6T60TMILD
SiPlwed  SILLISIL(HeTerg). gevfl&Casmerfleor
G&LCleuslufisy  HBremw @ EHLILGIOYD,  SHH6oT
glenewrs&GameT  enLLmesflev (Titan] wesfl  epigw
&L6V @ (HLULIKIOLD, SHS B UM &160)650T8 G 6T
eTeoTerdlevrLeny  [Enceladus] epeud  HlemLLiLIg 6L,
&l 6TTTLEVSS16V B LOWILD 6TLILIG D 6BOTLIT63T S

ETEOTER)LD 6UTEVTMERM 6T(H S SIS STL(HEMSI.
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12. galldbCahrellss elesH»ETUITGIGHT

6TLILIG 2 (HeUTHe?

[BLBHemr : 12]

‘9hss USBTETHS BlussSS0  BTET
ylwh Gum@ ‘eleseroleuerfll 2emhlmey HemLiLS
&ILLD' (The Space Interferometry Mission (SIM)] 30
& FLLHSHL uMLey Glgmensy Crmadlasemer
SiemwsH g @eflullwsy GlusTHessgIemmuileT 2 &5
HI6)| 58555160 alettrbleusflenwss Fafhgl CrresL
Gum&lssTmeoT. Ihs eeoTGemoTTHS  Slfl&6T
Wblemws &mmle Glamessr(h) Glesusumuiis Gamerflsy
efletorGleuefl ellomesll ee(meustT mFemsE STL(HID
m&ellens G eeflowsds FaLs sevor(h  al(Ib.
SbHe 2 emallser LLlueS(mbg 50 epsrflwimesor (k)
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SMTS5H60 SLMmISIW 1000 eN6voTLO6sTEHEM6IT QY TTUIs
Fa(Hb! SH&H BTET eult GUmELD ‘o evorLGleuerfls
Gamer CHT&S) (Terrestrial Planet Finder) Lyulemuill
Gumeyisirter MM CameTeHemeTs  &6voT(H L1198 &HLD
5&H e-emerg

WFCWT srsHE, Cuerdlsl Cuyrfliflwiry, By,
wImys BEFL LIsV&enevs &Lpsstd (Michio Kaku)

@aloueny LN esoTLGleusfl 2 6mey s
sluevseaflCeon  smevedlesfl - amlutleesr
eflesoTermiemalles  &LLIGY 2 eTerrs  Goulens:s
Camemevll LiwesTs &(HaNWTEsS &S([HSL LHSImS.
weslles @erd evorLGleuaflemwis Csusd SHiylly,
BLOG| THITHETe0 eN(EhEHTeT MY sHE, (LPEsTEsTly
6M6UE (GHLD W16 L1LI6ssT] g

LT&LYT < 6r@r ymanilé [Dr. Andre Brahic, Pro-

fessor at University of Paris]
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LCaTeTSHS6T  SLHS &ML  6UFITHNMSE
STLHIL e ‘smev  whSHlgw’ (Time Machine)
Gumestmgl, gLmeT ereoTLILI(BID  FesflaCamerflest
Ben6TEGETeT!  (LP&l6V 6TITLEVD (FHDHSH HHSLI
uesfl Hlevey, LFeTsll L8l 2 ulifleTriger GlL(mE)Ww
ERUEBITLIONS 6TeUalISHD 2 (HeuTHlWg| ereTUSD (S,
ELPEV LB MTITHISEN6ITE (& TEBoTLY (ThHESHEVITLD!

LT&Ly — ClLedresfley oML 6vedT, [BITENIT
smeiverdlesfls £ el ep(spmesfl [Jet Propulsion Labora-
tory, Pasadena, California]

gevfl&Gamerflest sevflg g6 &HSHGHI6U
6611 6L6m6ITWI M1 S 61T & flw LD6BETL 6V & &) G6v
BrwmeT Llenwitl Cumsy Hesil&gieun Glupma|
eflow  euemsTwmsSeT  Sewflbg  eTflevmest
geol&HCameT | Brenmml o,600T(H&EHEE (P6dTL
&TeoledlCwumgesr HHw Gl menevCrmessluiley
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getll&ECameneTyd @m&Esns  GCumey  CsfhHs
SIS CUEDETWHIGEN6TS — HEBOTLG |  6UT6sH L6y
al(epEpTesTD 2 6V&l6L 2 FWINE  igCasmedlwig)
! geoll&ECameners OClgmeney  CrTeHEIuNsy
Qe  GFugs  WUEUEmL  efEREpTesilseT,
@ssmeilulley Nmbs &TedledICwm, L& Gwens
&liflevigwiest amluGlesreny [1629-1695], NGlyeoTs
sewfls  (epmesfl &lGwimeusstesfl smeverblesfl (1625-
1712]. WPBETPSH060  ClETenevCBHTaelenuiLl
LwesTU(h &S geofl&GamenerT QLT TUHS6UT
2 ussHHleT  (PHL  Gluerdles 6N (EhEhTes1S
SHSULHIL  STefeNGuir. IOV YR ¥: 3 [1H
Camemey CHT&ESHIL NHGUTSSETETSHTEL Fesflulleor
EUEMETIIMRIGST GlFLenLWTSES Clsflualsvensy !
&mev GeumumiLmey LNm& &eofl euememwiriserflest
gfleys Comesrd LLTMIUEOSWD, &TedledCWIm
STesTTS| Heum N Ly !
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1655 @60 aM)luLGlgeEsTEN (P&HET(PSH6V F6vfluflest
&lenewtTa:CameT 9L Tenests (Titan] sevor(h) LNg&HSTI.
sUEmETWMRIGENET 1610 @6V FevfluNetr FhEresTassiT
6T60TM &60T &(H&Hens LTHM] 1612 @6V &TeSleO G
geofl ¢ HeirGasmemid  (Ellipsoidal Planet] eresTm)
&UMTeHsS Faplestmi! 1659 @6v anmluyblegesrsiy
&re0leflCumellesT &H(MHMHSH Heorg  GLOLLILL
CaremeuCrraslulley Fflumfss GCuTgl, Sismeu
Fh&HTerTH6T 6v6v GleussTmI, &eofl HeTGasmer
S6voTLLOl6LEM6EY 6TETMID HMONGSHTY.  Fevflemwis
&OM @Qm&EGL ‘HLs sL(hsTer [Solid Plate)
Sleualss sSTLAWS sHTe0edCWTeys@E Hrily
uUNmSe CeusseT(Hd sT6oTm| MUl ClenesTeny 6T(H 555
Fa M6,

ABDEH 55! @i Faflu
CaTenevCHTeHS mL S &HEW NG\yesTE
&eusflg epmenfl &meverdlestl , g1 SLi ClummeT
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SLIg6Ven60 6TerTMID, &Fesflemws OsTLTE &FMHM)
UNHSGWD SleneTs SL(h eTermID &650T(HLIN 9SS
smeverdlestl Cosyb sesfluflest 2 Lgem, Gleueflliym
6UEDETLIMIGET, 6UEDETWIRIS6T 6T @)emLGleustflassrT,
geoflullest  LOOM HIedTE UsULIHS &lenesors
Gameraser @uImGluLsv, flwm, enLCuimest, GlLglen
[ley

Moons: lapetus, Rhea, Dione, Tethys]
S S WeumHenmU|LD &6voT(HLN Y SHSTI.
susmeTwmigsifleor  elleflibyser  Lbleow  Cryms
CrreEWL CuTgl, &F6v FLOWMISE6Y 66D WIMIS6T
Qeflurg geflulesr Gasmer  eugeud  LHGW
CaremeuCmrmTaHEluTsy Clgfl&Elmg)!

FafleaCameT  euememwmuseflesr  FHevflHgieu
S{6DIDOLIL|S6IT!

& GHLuSSH 6L LLeSCHTeT aNWImpsn|s s,
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A color-enhanced ultraviolet image captured by
Cassini shows Saturn‘s A ring. The A ring
begins with a "dirty™ interior of red, followed
by a general pattern of more turquoise as it
spreads away from the planet. The blue colors
indicate denser material made up of ice. The
red band three-fourths of the way outward is
known as the Encke Gap.
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SbHSsUIg @ resTLTEUG)| Cluflw Gameir
geofl&CamCer. geol&CaTeT HLg  Lblemwil
Gumev 95 wLMEIE Guflwgl. SHetTenesrs SHTGesT
&om 10.5 wessfl Cwyew, ufldlenws smoleur
295 oyeorhsEnnd  (HSHSIS  CesmeTSmg).
geofl&Camefleor el LI HSH W Crensls LiGSHluilev
75,000 emwevrs [HessT(HIL, &I(HEUF ClFmIGHSHSHIL
LGSlullev 7000 emwev FMiSH el LD 68,000
DEVTHS  (HEOTMILD 2 6T6TG). gevflemwis
&OMleu@Hd  eueneTWiGSeflesT  eTvOTETON M S
&wmy 100,000 eretTm| Sev)MesilHsL  LHEIMS.
S 6L 6IT LIS 6Tl 6V 61687 8 M 85 (6THLD
, ST & (EHLD, BleWI&GHHEHD  LesIGal
@enLGleuefla@EmLsT  GleuE GCeuswmilg &mm),
Gflw  eeafleowls  NrdHuedliugmey,  emeu
SLINL(HL INTHETHSHSTMEIT.  6L6M6ITIIMIS 6T 65T

SlgliLjgem 10 emw6ey  (PH6V 50 6D  6UEDIT
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CQumssl Geuml uHl&lsTmEDT. gevfleGamerflest
Qeusfliym  eusmemrwdHHlesr  e9LLD  WL(HIWD
169,000 6mD6L 6T60TM| SHESTTHSILL  LIL(hemerg)!
SIIsHMm GCesmu sueneTmiS6fleT  &)650)85 (886
usvGeum GCeusmsefley gesflaCamensts &
6U(THEUS TV ST, Slemeu  Fesflufesr  FFLILY
aflengullsv @QssLUULH FallssemsHley Coms
QIBTMIRISTLLE HLILNE C\&TsiTlesTm6or!

g6vfl LOGBITLEVLD UMWl LMD 2 6mMbhS §R(H
Lesfl&Gasirerid!

geofls sems et Slewsfley (Density) L L8luflest
Slewollafley eTligey (I LMIE!  STreseTd &Fevfls
Gamerflev ClLU(RLOUTEsTENLWITS @mLUug)
LUTEOMWTES 2 emMbSH(HSHEGWL enamigreesr (Hy-
drogen) eumwy. W&& LiEH 2 enLw &FesflaGamerflesr

GLbHlemey,  (HPS AHWEHSHSHMSHEF  (Atmospheric
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Pressure) &esflullest 2 LLGSHulsv  allemrailev
o FFOMTEl  MAMQTE6T UMy  SHIFUDTUIS
&eflibal sluursimg] [Condenses into a Lig-
uid]. 2 Ls@melley &Slyeu enamigresst LBl&sL
CurWssSHSTEL @ @buTL @Mk, 2 Ceurs
emamigreest (Metallic Hydrogen] wumemm &),
WlettaL &S wms (Electrical Conductor] mmi&Sima|.
gesll&Gamerd ¢  LNJOTESOTLONGT — &SMHSHE
&emms (Magnetic Field] @@mULSME @b 2 Ceurs
e igTeoGeoT SMI6ewITD HITEFT eFellw &menerdlesfl-
amluclemestery  elessTermiemaNuIN6T  H6MmEVWITEsT
Lessfl, anflu ClgnesTeny 2 _emallenw & & Lolhg| Cl&mesot (h)
gl &HCHTEnET 6voTly, HMSHEF HFMHM! 6U(HEUG.
geoll&CameneTs &MMID GCUTE|, SISH6TT HITSH60T
6UEDETWIMIG6IT60T HemioLiL, uifliomessrd, GUTES),
@enLGleusflaeT QL EWeUDEnM H6THE| U TTULIELG.

EO\EL:N gevflullest &FIH &) [T 60T & 6m 61T
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CIB(HEIE  SeubeDWD  SITUBE  USIS
&&H6U6VSHE06TL Wl&E Sl Li6vofl.
‘@alouenrs GIHLT SLNL UMTSHS WTen6oTenull]
Gumettm &6t FevsflE&Gamerflesr &Mbhe CamersHmsLl
umn)  eumesflisy  eNEhEpTellEsT  GBIFlHE
ClamesoTlg(HHSH6TTH!  @UCUTHISTET WITEn6ITEn WS
Fafbg UMTHEsEL CuUTSIGMTD’  ererm| LT&LT
Lmp  Hliflbléley [Dr. Tom Krimigis John Hopkins
Applied Physics Lab, Laurel Maryland] sami&lmmy.
uf&lufesr GeslluNeS(pba CleusflCummy Ll
LITLDTetD)|&&61T166T Ljwey GleusTerD (Sphe &)
&8 HISH6THET 2 (HeuTsHEIW &MhHs CsmerGu,

geof&Camenerd smMIeV|b CUTTSHS) WsiTerg|.

gefleaCamer oemflbglsTer qeflelisd erflev
6LEBEITWLIMGI S 6IT]

&ge6ufl LD6TOTL 6V & &5 65T e6TflLoWILDT6DT
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Jupiter

R

v :
Rocky Liquid metallic Molecular
core hydrogen hydrogen

10,000 km
—i

The interiorg of Jupiter and Saturn are composed

of layers, including molecular hydrogen on the

outside, liquid metallic hydrogen intermediate, and

at the center a rocky core which “resembles” a

terrestrial planet (25 gscm3). Liquid metallic
www.Kaniy@mepoiman extremed@de of hpdegdamnEbooks.com

we do not have on earth. The very high pressure



— Second Venus Swingby

June 24, 1999 b [
7 Saturn Amival

July-1, 2004

Earth Crbut

Jupiter Orbat

Daep Space
Manoeuwne
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61165 61T LIRS 61T Bl&He6LD L FLDLOIT6BOTLLOIT6BT
LfILOmessTDd 2 _6mLWemeu ! FeuflulesT 6U6m6ITWLITRIS 65 61T
GluesoresoflesT  em&  6usmETWEY  6T6OTGMIT,  &IT6L
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metallic hydrogen

23000 km
radii)
Saturn-Earth comparative data o
Saturn Earth

equatorial diameter (km) 120 660 12 756
sidereal period of

axial rotation 10v40., 23 56 (M4,
inclination to orbit 26" 4 Lk
density (kg per m') 706 3517
mass (Earth = 1) 7436 1-0000
surface gravity

(Earth = 1) 1159 1-0000

escape velocity
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Sunrise over Saturn
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[April 29,2013 ]

The spinning vortex of Saturn’s north polar sto
a deep red rose of giant proportions surrounde

wwi Haggincthis false color image fimmobld5éE C
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STEOTLIS| (15 LS
TWhS GMmestl @ LS]!
CluDD YMISTLD
mGmF y&j!
The Rose of Saturn: A massive hurricane that's twice
the width of Earth

"' BIRIS6T BrETellst smeverdlestl allessresnsmel
suu  @ngs  sPHFH  @Goreusflenws
gaullaCamafley  seoTLaL6eT, @rLlemLll uSley
CewGsmd. &myswrd @& LBlufleéy 2 esoTLmELW0
amjflesCasssr CUTEL CSHTULLE. U6OTTEV i)
Cribags geflaGasmefley CursTe] eugeugHley,
SImIG UFeSlu6Ter  enamigrest (GLpbleuefluiisy
Cametrmid AMgemey BT wWwHeumev amiifleCasett
2 (HEUTEHIWSI.

24,6076 @russFemev [Cassini Imaging Team, CIT,
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Pasadena] |

MBI (PEI6V TS0 HeMLLLL 6ULG|(HEUF
@mmeusttl B&EFHE ClFLEL (PIQWITE]. 35|
geofles Gameflest euLgImeull LGHulley Hs&H s

ClamesorLg)."”’

&esflGwir evwiestre [Cassini Imaging Team, Hamp-

ton University, Virginia]

“Olumib  eeflow el  HHWL e
Feoll&ECamEnsE @Q(H  WLRIE  Blemaswmul
D 6T6ME)| 6T60TLIG| LIGVEVTesoT (H&SETT 62(H LSHTTs
efepEpmesfldemmsy &SmHSL  ULBH  eumESDG.
ereualsld  FerflsCamefley  oj6uails  Wlensswimest
F&HS) 2_6GTLTEHIMG) 6T60T6D)|LD 69163TIT 6T(LR&HIMG)."

@ &6uetT GlLuNesreiy (NASA -JPL Cassini Probe Vi-

sual - Infrared Mapping Team)
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A storm on Saturn so huge that it wrapped
around the entire planet

Cassini has captured something NASA scientists have
never seen before: & massive thunder-and-lightning storm
that wrapped itself around Saturn creating a seamless ring
around the planet, But when the lead portion of the storm
finally caught up with itself, it began to lose its steam.
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gesll&CGameflest auL  Gi(HeuSSHev G mesTmlw
ammifl&ECometr GUTETD  SHSHE SH6BT6ISTETETTS
seursd) srLflenws sTewr (Pybhsgl, STeverdlesf]
eflesorasLILIey &ML6| CamemrgdHlev Cey HersHems
aflememrumLLT&E  &OMlE  CFaTmHTLSHTET |
geof&sCameflerr wHHW Crenss &Hm| 65&Hlserlev
(Equatorial Orbits] 6916ssT&LILIEV &(HEUMRISHEDET CHTEES
Prwrg|.

61VSSITL 6TIQMBIL

6ot [Cassini Deputy Project Scientist, NASA JPL,
Pasadena, California]

‘@ T mIeT Hepss | gievedlwl
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6oL &1606m6V. QULL 6UgaIley  eMEVS(ETHLD,
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Saturn North pole
Hexagonal Cloud Pattern

North polar hexagonal cloud feature, discovered by
Yoyager 1 and confirmed in 2006 by Cassini Spacecraft.

The straight sides of the northern polar hexagon are each Approximately
13,800 km {8,600 mi} long, making them larger than the diameter of the
Earth. The entire structure rotates with a period of 10h 39 m 24s, the same
period as that of the planet’s radic emissions, which is assumed to be
edqual to the period of rotation of Satumn’s interior. The hexagonal feature

wwwibeamiyahifi dokmygitude like4BOother clorgeThdmilishboksophare.
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@ &6uetr Gluudlesteiv (NASA - JPL Cassini Probe Vi-
sual - Infrared Mapping Team)
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6015166 (Liming Li - Cornell University, Ithaca, New
York) |
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April 30,2013
The Vortex of Saturn's Colossal Hexagon £
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Bizarre Hexagon on Saturn's North Pole
April 5th, 2007

NASA’s Cassini probe, orbiting Saturn, has taken the first directimage of
a strange hexagonal pattern surrounding Saturn’s north pole. Using
infrared light to see through the darkness of the planet's 15.year-long
winter night, Cassini's cameras were able to show that the almost-perfect
geometrical pattemn is a gap in the cloud cover, surrounded by a dense
ring of clouds that appear to be whipping around the hexagon like cars
on a racetrack.

Earth has a similar, but circular, vortex surrounding its north pole, caused
by winds blowing around the polar region. The image of Saturn's north
pole is completely different from the hurricane like shape seen on the
planet’s south pole. It doesn't seem to he produced by radio waves or
auroral activity. What is it? NASA scientists think that the odd shape will
help them to figure out Saturn’s actual rotation rate, which so far remains
uncertain. We can only wait to find out.
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Sy 6orenfl GleuFLNGlevy (Anne Verbiscer, Scientist,
University of Maryland)

‘9hss USBTETHS BlussSH HTET
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&ILLD' (The Space Interferometry Mission (SIM)] 30
SEF FLLHEHL uMLey Glgmemsy Crmadlaemer
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Fa(hlb ! 9 (HS& BTET geuls GUmELD ' etorLbleuer&
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Unsolved Mystery of Saturn's Hexagon
Four Times the Size of Earth

ﬁ

November 12, 2010

"Cassini Spacecraft is indebted to Voyager for its many fascinating
discoveries and for pavingthe way for Cassini,” says Linda Spilker,
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Cassini Spacecraft Goes Around Saturn

Secaond Venus Swingby
June 24, 1999

’— Earth Orbit

Saturn Amival
July 1, 2004

Jupiter Orbit
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Jupiter's clouds and the Great Red Spot
Jupiter's Huge Redspot




Origins of Jupiter's Vast Magnetic Field

| [August 21, 2014]
WWW-REIDGIREES are the trademark 51 The Planst JupRar
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eleT& &L FamiLD.

Clggrammetresreny efl&L (Lomesei LNemmmis @ Aw
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ulation Model] BlepN&sl LLLEI 2 GeursLl
urenms Camemmest LLSICLITEL eTLILIg 6(F Slevafley
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Origins of Jupiter's Vast Magnetic Field

[August 21, 2014]

The magnetic field lines illustrate the high complexity of
the magnetic field inside the planet, which, however,
quickly decreases beyond the metallic layer (black line).
On the surface, a dipolar part that is inclined by ten
degrees with respect to the axis of rotation dominates.
The thickness of the field lines is a measure of the local
magnetic field strength. In the equaterial region, a jet
produces bundles of field lines with a pronounced
east-west orientation at the transition to the metallic
laver
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Aurorae Cloud layers (30 miles thick)

-
Gassier hydroge

Liguidier hydrogen

Helim-neon ramn

Metallic hydrogen

Rock &
ice core

Jupiter
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2 6TeM&T eTeTUGID OHefleurss Csflwealsvens.
2016 oyevor(h) s LTHL  L&HSESTsT
afwmpenestg &mmU CGumEL  HOWHESs
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Saturn North pole
Hexagonal Cloud Pattern

Morth polar hexagonal cloud feature, discovered
Voyager 1 and confirmed in 2006 by Cassini Space
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Cymascope hexagon croated
with a low frequency sko tone.

Noto the slight concavity
of the hexagon's sides
and compara with
cymascope hexagon

Sound enorgy stabllises in a

region of quiescence in the
form of a stationary hoxagon as
a function of the froquency
of the aruptive avent and the s 50,000KM
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Saturn North pole
Hexagonal Cloud Pattern
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Saturn's North Pole Hexagon

Mystery Not Solved
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What is the Mystery behind the Hexagon on Satum?

Posted by Qossay Takroori
on February 11, 2009




g6vfl LDETITL6VSH6V 3419855 @) Tevor(h) G mmeuerlLl
Guuils wevsseir

2004 wmyE 20 b CxHH wesrm &esflenw
CQBmmEGL  smevedlesfl  eNetorasLliLisy  @\revor(h
G&omeuefll  LuweuassT &esfl SLU  LD6tTLeVSSH60
T(peUEOSWD, @ TetoT(Hid  (Plgelley  eRETMTUI
@ emewtTHS)| &L Luwieumul SLEUMS LD
GrradlueTerg)! @& @UesTLID HLenel
geof&sCamefley  BHlawb elbemgds  Fbueub!
L,&&CHM6T aNWITLPe0)|5E H(bHSSLLY EDmeuerflasT
SHGWD  eeUeseTLD,  Fevfl&EGasmeir! w6
@enesoTliLEemerl  UMMIE  smevedlesfl Sl
LULSSITLHS G — 2miuSes(Hi, &g
SevorL&CameT 6N (6hEhmeTL  GUTElflwi(mLomest
LTSLT Q460TIeeH @missyeromsey (Dr. Andrew Ingersoll,
Cassini Imaging Team - Porfessor of Planetary Science

C.LT.] sam&momy: 'UssECamerseflsy Lesrihg)

www.Kaniyam.com 518 FreeTamilEbooks.com



Camemeugl, Lwevserflesr em sevflsgieult Lisvory!
LUSeTHSI0 Luev eiFsssT eifl(h eumryrisCer
151985 (&LD! QeeTmey  FeosflsGasmem wOHMID M
LU&5S5CHMETE6Tl6l  Jg&HEHL  H&FTU  LWEVE&6T
DTSHE HETTHEI  B6V6VG| 6U(HLE  SH6TITE 6V
blgsdlesTmest! Flev FLOWILD (I BITHMTEsoT(H Fal L
Lwev 6558 86T Gl L&l esTmeor!

WmE GLoleustluilsy FaHemw 2 mM(Epard
seoTenld  @Ip&s&L  UbUSTEY,  (GMmeuerflger
WHTEF Hlemev eTiHl Couibgl LenmalsTmest!
SUGurg GCoubg seorbhgs CuUTETHl, L6V
L WeV&6TT 6R65TM)|L 65T 60T @ enesTHS)
Cla e & 6oTM6DT! aULSlenFL  Ljwey Loetsfl& (s,
25 emwev GCoussHlen, CleeTHlemss  Lwev
wewfl&HE 13 emwey CeussSlevid CrSHlE & (mHeT
2 OTLT&HE), 6THTH HsMrs Hengulsy [Anti -
Clockwise Direction) Sjemeu ¢ReSTMTUIEF &LPESTMEDT!

www.Kaniyam.com 519 FreeTamilEbooks.com



WBluglev ?  fleaCametT LweLseT LILIgE &LP6VTS)
TEHITHEE &FOHMISTMeT. 620 MDY el L (p6iTer
geoll&Camersd  HemsHHlev  @yesor(h (@ mmeust Il
HwevsEnpd CuomE GCrreadl e  Wbrswrs
B&JHEI LMFE [19-20] SlerTriserlsv Semeu CaIHS)
ClamesorLeot!  FesfluNeor LSS CTeNsS iTHIESH6rTI6V
T(PLD  LWweuseT, LewsfleE 1000 emwey 2 &&
Coussslev  IjigssleTmenT! LMD UGS serflev
Clgleumest Gousshlev GomdldlesTment! sTeuaNgLD
@mmeusflast  L&Hs Comsiraerfley  er(pdlesTment
T6oTLIS| (T USHITTeHGe @ msEImE!  LiLSHleni
al(hefl& @D sTeud HTET 69 (EhEhmest]  HeuT
gamlestmy. Fefl&sCameflerr eeflbH(HHS LS 2 (H

6UEMETWILD!

2009 o56LmUy 6 Y CaH 6lwiflss
Guoiflevmesst (h) LI6V&H 60608 &LP&HSHS) 60T
edlepepmesilgeT BTET el eletorGesrmad

www.Kaniyam.com 520 FreeTamilEbooks.com



ww

Saturn's Rings

The full set of main rings, photographed as Saturn eclipsed the sun from
the vantage of the Cassini spacecraft on September 15, 2006 (brightness
has been exaggerated in this image).

In 1655, Christiaan Huygens became the first person to suggest that
Saturn was surrounded by a ring. With a telescope far superior to those
available to Galileo, Huygens observed Saturn and wrote that "It [Saturn]
is surrounded by a thin, flat, ring, nowhere touching, inclined to the
ecliptic.”[4] Robert Hooke was another early observer of the rings of
Saturn, and noted the casting of shadows on the rings.

In 1675, Giowanni Domenico Cassini determined that Satum’s ring was
composed of multiple smaller rings with gaps between them; the largest
of these gaps was later named the Cassini Division. This division is a
4,800 km-wide region between the A Ring and B Ring.

In 1787, Pierre-Simon Laplace suggested that the rings were composed
of a large number of solid ringlets.

In 1859, James Clerk Maxwell demonstrated that the rings could not be
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epeuld  (NASA  Spitzer Space Telescope) UIfl&)
DeTLeVSSHIGv  Blesl  Guflu WwRisevTerT
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spPl  Qohsoss  sewh LS5y
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ClgeTLL6N6VEM6Y 6TETLIS| T U FEFFWD! HHES)
21 &b MIOMmesoTigey HrETelsr 2 L&leuliys
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View Spitzer Space Telescope) 316088 &60T(h) L9 &1L
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"solNLeny  efletorCesoTmaSlufletT 2 L FlouliL|s
as(r_r)afﬂ (Infrared Instrument of the Spitzer Space Tele-
scope) epeVld FeufleCam(Ehe & Gleu @, Glgmemsveailey
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MNASA Spitzer Space Telescope

The Spitzer Space Telescope is the fourth and final element in NASA's
family of Great Observatories and represents an important scientific and
technical bridge 1o NASA's Astronomical Search for Origins program. T
Observatory carries an B5.centimeter cryogenic telescope and three
cryogenically cooled science instruments capahle of performing imagi
and spectroscopy in the 3.6 to 160 micron range.
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Saturn's Largest Ring
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ocean found on
Saturn moon

Enceladus

may contain
Alien life..
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Rocky Interior

Subsurface Lake
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The Geyser Basin of Enceladus
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Saturn's Moon Encyladus

Porco et al.,

[July 29,2014]
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Enceladus erupts

Scientists say subsurface res:s
pressurized liquid water could
geysers on the Saturnian moc
sending jets of icy material in

H20 vapor '
plume and ice
particles " ’
Hyd
E ¢
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April 30, 2013
Saturn's Enceladus "Emerging as the Most
Habitable Spot
Beyond Earth in Solar System™

Saturn’s icy moon Enceladus is emerging as the most ha
spot beyond Earth in the Solar System for life as we kno
has liguid water, organic carbon, nitrogen [in the form o
ammonia], and an energy source,” says Chris McKay, an
astrobiologist at NASA's Ames Research Center in Moffet
California. Besides Earth, he & 'ﬁmre is no other
www.KIhyaBhaRNAt in the Sofdt Syﬂgﬁ, GROEHS #Ke al

clatime ™
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Saturn's Moon Enceladus
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American Yellowstone Park
Geysers
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Fountains of Enceladus
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‘Plumbing’ in Plumes of Saturn's
Enceladus

*
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[July 29, 2014]

Saturn's Moon Encyladus
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Liquid Water on Saturn's Moon
Enceladus

Enceladus "Cold geyser”

H,0 vapor plus ice particles

H,O lce T=~TTK
Vent to surface

Pressurized Liquid H,O Pocket T=273 K
"
'7 Hydrothermal Circulation |

& Conwvecting lce

Tidal Heating Hot Rock Tidal Hea

As Saturn’s active moon Enceladus continues to spew icy particles into
space, scientists struggle to understand the mechanics of what is going
on beneath the fractured south polar terrain. This graphic illustrates ke

aspects of the model proposed by the Cassini imaging science team in

paper published in the journal Science on March 10, 2006.
www.Kaniyam.com 566 FreeTamilEbooks.com

The model shows how proposed underground reservoirs of pressurized
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Trapping of Methane in Enceladu

it ppevacad |

Rﬁ:iq.r core ; Potential sources of meths
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Frictional Heating Explains Plumes
On Saturn's Moon Enceladus




H20 Vapor.and Ice-particle Plume
L L

Venting, “Pl
Erceladus “Co

H20 lee T=T0K

Pressurized Chamber

Tidal Heating H20 Liquid T=2T0K

Radiegenlc
Heating

Tidal Heatin
Tidal Heatin o
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Cassini Spacecraft Goes Around Saturn
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Saturn Has A Newly-Born Moon
[April 14, 2014]

According to a NASA statement, the new images show pi
aleng the outer edge of Saturn's Aring, the outermost o
planat’s rings. One such disturbance occurs in an are 20

brighter than the surrounding ring material, 750 miles lo
miles wide,
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Gumeuglevemev eTesTMID, FMIGI SHTEVSHSH6V (LPMIHSI
Gurseomd  eTedTMID  THFUTFSESL  UBHISIDG).
SLETTITEL G| 6UI96UM(GHLD (LPEDMUYLD, HE(HLD NG (LD,
gesflaGameflest MM  LesN&CHTET  FHST6sTas6T,
QU@ eusmerwSHS O (HHL erliLly 2 (Heumuilest
eTeTm)| HMIHGI Glsmemerts LwesTUhHIb. gIGLITey
Bg LBbluyb 9m SyeeTLsCameTsEnh (& w
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LD6BOTL6VESHI60 2 (HeUM&) 6TLiLIg B&EFTHS SLILIT6V
ClgssTmetT 6T6sTM)| GR6T6Y G\&fIHG C1&TETETEVITLD.

gevflaGamerflest @&dm) FHSH)T68)|5(& L
MATNT:¥: 33 (Pegay] 6T60T M) QUL (H\eTerrmmiy.
Full&ECHMERSE SLILUTD HTTSHSH6L SMHMleu(HLD
FhHSHTeTEH6T Cl&Hmemeve| s Fmu Cluflg| Guflgmul
D (TH6UTE U 6TEIT6DT. FHSITET 2 (HEUTE(G)LD
suemeTWIIGsT  Cmelasmessr(h)  HlenewordGasmer
augeUTsHEs  euelphasl @bsl  ClusSIGW
Feoll&ECHMeT  uemETWID  LOLEEGHL  @QmISHE
FHSTSTTIL @) (HS&H6EVMD  eTedTm)| 61 (6 (6hTesfl&6iT
EGESE O

‘sihss uHBTETHS BlUGSSF  BrET
ylwl CGum@b ‘elflessroleuefl eer(hlmey oierLiLs
&ILLD' [The Space Interferometry Mission (SIM)] 30
SlyEF FLLESHL UML GlHTeney CrmeHSHlHener
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SIMSHS| eeflulwey  GlueTHlasgiemmuilssr
2 55 HIDISHSSHH 6L alletrtleuaflenws Fafbgl
Crresl Gumdlermert.  Sbs eNevrGevsrma S
aflflseT Yblemws smmls Clesmevsr(h) Cleeueumiis
Gamerflev ellevorGleuerl aflomesfl e(mHEUST EMFMS
STL(HID em&HeN6Ts (8, sR6lflenws ol & &6soT(hall(HLd.
SbHs 2 emallser LLluNeSmbg 50 epsrflwimesor (k)
STTSHH60 SLMmISIW 1000 eN6voTLO6TTEHEM6IT QY TTWIS
Fa (! SH&H BTET geult GUMELD ‘o evorLGleuerfls
Gamer CHT&S) (Terrestrial Planet Finder) Lyulemuill
Gumeyisiter MM CameTeHemsrs  &6voT(H L1198 &HLD
B&S 2-6Terg|

WBFACWT srsHE, Cuerdlasl Cuyrfiflwiy, By,
WwImys BEFLI LIsV&enevs &Lpssd (Michio Kaku)

@alouenry LN esoTLGleusfl 2 6mey s
sluevseaflCen  smevedlesll - amluCleesr
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April 15, 2014

New Moon Formation on Saturn's Ring

The disturbance visible at the suter edge of Saturn's A
this image from NASA's Cassini spacecraft results from
gravitational effects on ring particles by an object that
replaying the birth process of icy moons.
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eflesoTermienalles  &LLGY 2 eTers Goulens:s
Cameneull LiwesTs: &HHONWTSES SHHSLLGHISIDG.
wesflg @6t yevoTLGleueflenws Csiys SHlrlly,
BLOG| THTHETE0 eN(EhEHTesT HMeYSHE, (LPEsTEsTIY
66U (G0 W16 LILIeTT(] DG

LT&LT 6rGr ymanilé (Dr. Andre Brahic, Pro-
fessor at University of Paris]

LCHTETHSH6T  SHLHS STV  6UTEVTDENME
&STLHIL M 'smev  whdHrn (Time Machine]
Gumestmgl, lgLmesT  eTeoTLILIHID  FesfleHCasmerflest
Blen6TEGETeT!  (LP&hleV 6TITLEVD (FHDHSH HHSLI
uesfl Blevey, LFefsll L8l 2 ulifleTrigseT GlL(HELWw
6RI6TOTLLOME  6T6UONIGHLD 2 (HeUMEIWLG| 6T6tTLISM (S
ELPEV BB THIGEN6ITE (6l & TEBoTLY (ThHESHEVTLD!

Lr&Ly  ClLebresflelv LomLenedr, [BITENOIT
smeiverdlesfls S el ép(spmssfl [Jet Propulsion Labora-
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tory, Pasadena, California]

gevfl&Camerflsor gevfl& 5161 L0&5561
geifleuenemirigeir

&l evsTLevSSGev  HFOWILmesT L 8lemuiLl
Gumev esflE g leuD CLMM G| 66U 616D 6ITWIMGIGH 6T
Sesoflhg  erflevmest  FevflsCame! BITEDTMI
A TT(H&EHSHE (et  &medledlCumges  Lglw
CaTenenCrTeELNey FosfleaCamenarud @mEsmns
Gums  CBflHE  SHETT  EUEDETILIEISHENETS
HEUTLG|  eumesfley  6Nl(EH(EHTEOTLD 2 60860
2 5WTE  HyCasmedlwg ! gerfl&ECameneTs
Cameney CoHmaESHIUNL yule] CFIES (WLUEL(HLD
69(ep(epesilss6T, @&&5TedluNsv KNMHE STedledlGwir,
L& Gueng &liflsivuiguisst amjlulblenesterv (1629-1695],
NG\yeTe sesofls (spmestl HlGwmeustTesfl smerverdlest]
(1625-1712]. (pseT(PSH0l6V GG TEM6VEHTEHSlemWIL
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LweTU(h &S gesfl&CamenerT QLT TUHS6UT
2 euEHHlT  (WHev  Gluerdls  ellEpepmenfls
SHSLUUHIL  &TedlefGui. JEVTN]) SR ¥ [T
CaremeuCrTEEIL INHGUTSETeTSHTEL  Fesfluilest
EUEMETWIMIGST  GlFbenLWTss  6lsflweallsvensy!
&mev GeumumiLmey LNm& &esfl eusmemwimigerflest
gfleyss Comeord TMIEUENSWD, &HTedOleGWIT
SIS H6um 9L L !

1655 @60 amluy, GClmeTey (WPSHET  (LPSH6Y
geoflLllesT glemettT&HCaHITeT 9L Memests [Titan] &evor(h)
Niy&SSTF.  euensTWmISensT 1610 @60 Fevfluflesr
FHEHTETHET 6T60TM H60T H(HSHNS LIHM 1612
@ev sTENOCWT &esfl e HeTGamemd  [Ellip-
soidal Planet] eTetTm)| &HeupmsHs samlesrmy | 1659
@60 anlutlmetreny &mTedleNGWImallesT &(HSHenSHs
georgl CowulL CemenevCrraslullsy FAUTTSHS
Curgl, Siem6u FHST6ETEHET 4606V GleustTMILD, F6vfl
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H6TCameT  SievorLLBl6VEMEY 6TEITMID  HMWNSHSHTI.
geoflemwigd &om @HeEL ‘S SL(HsmeT [Solid
Plate] ojeuallss srLHemwss sTedledlGwimeys s,
sTLuN(mes GeuesoT(hid  eterm|  afluyblgesTeny
Th&5 &8 FamleTy.

215D &H S8 B etTeniLd Farflu
CaremevCHTeslenw EYR: X3 GlyesTE
&euflg epmenfl  smevedlesl, oigl Ll Clummsir
HLI1g606Mm6V  6T6OTMID, Fevfleowd GHTLTE &M
UNHSGLWD Slen6eTs SL(h eTermID &650T(HLIN Y SSTT.
smenerdlesfl Coevib Fesflullest 2 Lgem, GleuerflliLm
EUEMEITILIMRIGET, eUeneTWmIG6leT @lemLCleusflgeT,
geoflullesT LOOHM HIeTE UULIHS &len6srs
Gameremst @uimGluLey,  flum,  enLGwimesr,
ClL&lev  [lcy Moons: lapetus, Rhea, Dione,
Tethys] QL& WeUMHenMU|LD &6voT(HLN Y SHSTI.
susmeTwimigsrflest  elleflibLgssT  Lbleow  GBHyms
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A color-enhanced ultraviclet image

Cussml shows Saturn's A ring. Th
Kaniyam.com, FreeTamilEpooks.
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CrreEWL CuTgl, &l6v FLOWMISE6Y 6UEHETWIMISS6T
Ceflurg Feflulesr Gasmer  eugeud  LHGW
CaremeuCrmraEluley Clgfl&lmg)! |

gef&CameT  euememwmiseflesr  Hevflggi6u
S{6DIOLIL|S6IT!

G&Hwu GHLuSSHeL L SHSHCHTET aNwImpenIsE
SibHSHsUIg @ resTLTEUS)| Cluflw Gameir
geofl&CamGer. geol&HCamTeT HOg  Lyblemwil
Gumev 95 wLMIE Cuflwgl. seTeners STG6oT
&om 10.5 wessfl Cwyew, uflSHlenws smoleur
295 georhsEnL  ThHEHE  CsmeTSImg).
geofl&Camefleor el LI HH W Crensls LiGSHluilev
75,000 enwevrs [Hetor(hiD, Hi(HEUF GlEFMmIGHSHGILI
LGSullev 7000 emwev FMiSH el LD 68,000
DVTHS  (HEOTMILLD 2 6T6TG). gevflemw&

FMHMI6U(HLD ELUEMEITITIGEI6IT 6TesoT605(18H6M& SrLDITIT
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100,000 er60Tm| SisnomesflEsLILHEIDS.  AHbBS
euemeTWRIS6ley  efletoTeaM&SEHL,  HTFSEHLD,
Ble)|&HG&EHD  UeslGeal  @enLGleusrflgemLest
CeuE Ceuswmig &oHm), @Gflwu  seflemwill
Nr&luedlliLgmev, 366l &Ly (HIL
NresrfleHleTmest.  ueneTWRISETI6T SlgLiL|&6T
10 6oL (PHV 50 emwev U GBS
Geum| umSlestmest. FesfleaCamerflest GleuerflliLm
suem6TIGSHlesT el LLb L (Hb 169,000 6mLO6V 6T6ITM)
SEWTSHSEILLILIL(heTerg! sTTsHSHm Camu
6UEDETWIMIGEIT6T  SHlenIHGSH6T — LisuGeum)
Geusmiserflev geofl&CameneTs gmn)
6U(THEUSTEVSIT6T, Semeu  Feofluflest LY
aflengullsv @ ssLULH FallssemsHley Cms
QIBTMIRISTLE HLILNE C\&TsiTlesTm6or!

g6vfl LOGBITLEVLD UMWl LMD 2 6mMbhS R(H
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uesflBGa&memLDd!

geollg HemsSlert Hlevofley (Density] L LSlufeor
Slewoflallev 6Tl 960 6 UMIEG!  SMTF6sTD &F6ofls
Gamerflev ClL(mHLDLITESTEnLOWITE @mLuug|
LUTenOWTES 2 60mbhEH(HEEGHD mamigreest (Hydro-
gen) eumy] . &S LIEH 2 6emLw FesfleCamerflest
GLHmey, (HWE H(WHSHMSHEF (Atmospheric
Pressure) &esflulletr 2 LLiGHulev  aflengealilev
2 FFLOME 6MOMIgTE60T 6UTWL| SHFEULDTULS (G6TTHS]
sLwr&lmg| [Condenses into a Liquid]. 2 L &medlev
&lyeu  emamurmer  BlHsL  CUTWNSSHSHSTEV
@mwurd @miHl, = Ceurs enamigyemsr (Metal-
lic Hydrogen) umenm <&, WleraLgssH wms (Elec-
trical Conductor] wrmilmgl. &FesfleEGasmerd 6w
Sl mressTLOMeNT SMHSHE SHemms [Magnetic Field]

@mUUsSDHE @QHS 2 Cevrs enamlyFeCest &TFesuTLD
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Brem  gellw  smevedlesfl - anluyblgesreny
e evoT ) 6T O U 65T &6D6VLIT60T Li6vafl,
amluylemerey 2 emallenws  &WHG Glemesor(h
Ferll&ECammeneT o6ttTly, MHEF HHOM  6U(HEUS).
geol&sCamenerd &ML GUTH, SH6T [HITSH60T
eUEmETWIMRIG6Il6T el uflomesstd, CuTs S,
@ enLGleuerflseiT S Eweumenm S6THE]
Arreugl.  SibhHs Fesflulesr FhHFesraemerr
CBEHEE  SeubDeDUD  WITUBS LSS
556UV ED6ITL L0188, SIeD|LILLD Li6oofl.
‘@Qaleuenrs GHLT LN UTTSHS WTenesTenwlLl
Gumrestmig 6T, Fevll&Cameflsr &sMhg CHmeTsHensLl
umn)  eumesflisy  eNEpEpTellHsT  CBIFHE
ClamevoTig(Hb&H6eTT | @LICLITSISHT6T WIT6n6sTenW S
Fafbgl UMTeEsl CuTSIGMMD’  ererm| LT&LT
Lmo  &lifldléleny [Dr. Tom Krimigis John Hopkins
Applied Physics Lab, Laurel Maryland] &ami&lmmiy.
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uflSlullesr  GesfluNedl (g GleusflGwmMmL Ll
LFLOTes)|&&6rler Luwley GleusiTerd (Glhe F&HS)
&8 HISHETHET 2 (HeUTHSEIW &ThHE CsmerGi,

gesfl&Gamenems &MHMIeV|D CUTTSHSIL6TETS).
geflleaCamer emflbgieTer geflefsd erflev

616D 6IT LIRS 6IT!
geufl LD6BOTL 6V &5 65T eoerflowinmest
6L6D)6TT LI Ml &5 61T l&6yLd LT LDLDITEBOTL LD IT6BT

LfILmessTLd 2 _6mLWemeu ! Feuflul6sT 616m6ITLIRIS 65 61T
CluessressflesT  em&  eusmETWEY  6T6OTGMT, &IV
HfeoursGeur, oSeoTM @6l yessilwmesCGeurr
erlitly Geusvor(h LOTesTTEYID geLINL6VMD | Fevfls
Gamerflest 6NLLLD &Lomy 75,000 6MLO6V 6T63TMITEY,
SBHME HLUUTeL &MMID Gleuefl sueneTwgSHlesT
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P&V  eusmeTWSHSleT L 79,000 emLD6L
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!  EGFABCD, srettend GlUw] GlasmesoTL 6 (L
EUEMETWLIMRIG6T, FevfluletT @6mLenW  ¢RLLgUIT6BOT
Sfevsflgemmi  eTLPleVTL (hehlesTm6oT! E eretTen)Ld
EUEDETWILD SIMETTHSHISHESWD  GleuafliulLgl. D
6T60TED)|LD 6UEMEITWILD EMETSHHISHGWD (POULLGI. A
EUEMETILISHG|8(GHLD B sueneTwSHSHIHEGWD @enLCleus
wWLHIWD &wmy 3000 enwev!  HTedleL  yesoflud
Fleob5E6TCem @ (HEGL (PSSHIESHen6TL GLIT6y
@6UGleUT(H  eusmeTwSHSleT 2 6TGem  GamLmest
Camys seull &5 65118 51610)58 86T (Individual Ringlets]
uyeuevm&l, Fesfles Camemer eul Leiglserflev [Circular
Orbits] &mm) eum&lesTMeDT. 60T LiLIy eumGuigay
-2 seoflssmall epevld  erevoTesollwSlev  Fevflufeor
6UEMETILIMIG6ITI6V &L 100,000 GOMUILL &ME(STHLD,
LIT6OM&ETHLD SFMHMIEUSTE NG| STLIgU|6T6TS]!
EUEMEITWIMRIGST WTe|D &Feosfluer &S LETen
wLLGE6L [Equator Plane) &mmibd, eulL eS&ls s,
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27 w&Ifl sThHs CHTETTHSHIE0 H6DLOHS6TET6T.
&LI6T&HID 6UEMETWRIGET 6T6V6VIMD  SHlFL&lwimest
&L [Hés6T (Solid Disks) Sisbev!  Hev @LEH 6L
eUemETWILD 16 Spwimss HeOHGID, &Flev LGS ullev
3 ewel  HuYHHIL  CUHSHID 2 6iTET6DT.
6LEBI6IT U MG 6116V LsveumTuNy s 856107 & 55 T 60T
LesflgCamey CUTTHEHIW Falpmbd HM&6T [Pebbles),
LTenM&6T, L& SLg&H6T, SLU 6UTWE SHLIgs6MT
[Frozen Gases] Q&mLibHE eNenyours ¢les&6nfls
Gameners gmm) 61(hHEeTM6TT! EUEMEITWIBISET (& Ifw
eeflulley  Wleflfousm@L Lssll epigwl &MEsETHLD,
uesfls &LgsHEHoWL  STresriD. geofl&Camener
QIB(HRISIWL 2 6T 6ULL 6UMETLSS6ET &I6T0)8 (&6
2 wessfl CHISHSHM(E @ (Penm GleuE Couswress
sohmleu@mb  GCumgl, Gleusfl eulL eusmerwis
&1600)18 G &6T FMlg| Clgleums 15 wessfl CHr&Hlev
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ufloresstd grAlwm @l ereledS (HHS,
umemmaeTml 1000 g &HEV(P6ITET  6ulgallsy,
suLLeSgluTev 2 6uIT 611(ThHEs6BTM 60T.

Feofl&CaHITET EUEMEITWIMISGET 6TLiLIg 2 (hHeumudleor
eredTLIG| LSICr

Uesll&CHTEL P SIS ESH6T, HITEFH6T
BiFolw  sFefluflesr  suememwimiseT  Lifl&luilest
eflemw  er&l6IymeflsalsTmeot! Sieumledr
by efp  80% eflsHITLHeamw  eneu
T Ten)LIL 6T m60T. Uy  GrraslesTmev
gesfl&Gamer smest CluUMID 46% (Hflw eefleows
S eNHEmal. U&&HCeHmeT  aflwimLpes,
wGreoreny, GlBLIgULET pHW Camersser erfl(mH
EUEDETWLIMIGHENETES — OlSTETITIY(HHSTEVID  Sf6m6U
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rocky core
10000 km

liquid molecular
hydrogen

metallic hydrogen ”

23000 km
radii)
Saturn-Earth comparative data o
Saturn Earth

equatorial diameter (km) 120 660 12 756
sidereal period of

axial rotation 10h40., 23 56 (M4,
inclination to orbat 26" 44 Lk
density (kg per m’) 706 5517
mass (Earth = 1) 7436 1-0000
surface gravity

(Earth = 1) 1159 1-0000

escape velocity
www.Kaniyantkeomer s) 610 FrééTamilEbookblebm
albedo 076 0-36
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Clamevor(hlemerg! Clasueumlis GCamEmhs (& HLILIT6Y

GamLmesr Gamgll efletoraM&6T, LITenDE6T
L&s5CsmeT  eNwimpsst  FFLUUTMHMeSley  &Hm
UBSTID  Supeops  peTHl  CFTHS
CUEMETWIRIGETTS MMM @USHSHIS GlsmeTer
(Plywelsuemev! geofl&GameT  WL(HIWD  eTLILIgS
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aulL eiflserfley &MMID SLHlseTTLE ClFLSS
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CurrAflwy BIFACwrsrs @ samwg Cume @bHs
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Sunrise over Saturn
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y&leny wrymeugl (b edlEhehmestl all(HlelssL
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EUEMETWIS MG 26 (h)(hH& Cl&6tTm)|
QmiFI Lewfl Lyfluyo!

&mev  edlesfl  eflesoranniemellll  LITEnGHeMmWIE
fmlgerey sLHUUTH CFWSSHID, 6IMIsEHSEL
yHw  @M&Camer  [Radio  ScienceExperiment]
BlemmGeum eulfl MBS HTET allesorasnemei
geoll&CameT  euemsTwSHSl6tT  @evLauf LGSGHE
(PSHET(LPSHEVTIL  EUEHETWIHBIGHENET YLPHEH| U6
CEwss|.

gev emwen [Smeiverdlesll HILL U (6HBT, HTEFT
CLL 2 Hg QY UleusLD]

L6VeUmesoT(H&6MmU  BIMIGSeT  SILLSILLE)
@uUCLUTEl g GleumM) GluMM| eueneTw CHITE G
&HmIL urenguilev [Ring& Gazing Orbit] 4w &&6u60
@evssD  aumEIDSE eTeTUmS MW LCLTE)
ETRIGET LD6OTLD SI6TEHSIMS. @QbBSL LjeveufliiLL
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Diameter: 120,540 km
Distance from Sun: 1,427,000,000 km
Number of Moons: 60

Time To Orbit Sun: 29.5 years
Surface Gravity: 1.16
Atmosphere: Hydrogen, Helium

www.Kaniyam.com 619

Time To Turn on Axis: 10 hours, 39 minutes

Average Surface Temperature: -180 degrees Celcius

Saturn

The second largest pla
in the Solar System, S
is famous because of |
amazing rings that orb
the planet. The planet
mainly made up of gas
has been visited by th
Voyager probes in the
early 1980s and more
recently by the Cassin
probe. Orbiting Saturn
at least 60 known moo
including a moon calle
Titan which has an
atmosphere that may |
been like Earth's durin
formation.
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EVEN MORE D? MATIC ORBITS ARE AHEAD TF
CLOSER TO SATU 3N THAN ANY SPACECRAFT |
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Cassini Spacecraft Beams Final Images from
[December 8, 2016)

This view from NASA's Cassini spacecraft was cbtaine
days before its first close pass by the outer edges of S
rings during its penultimate mission phase. (Image: Cr
NASAIJPL-CaltechiSpace Science Institute
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"This is it, the beginning of the end of our historic expl
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Termination shock |

NASA Spaceship Crossing our Solar Regi
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NASA Voyager -1 Spaceship
August 2012

While there's no official word from NASA on this, the buzz around the
blogosphere is that Voyager 1 has left the Solar System. The evidence
comes from this graph, abowe, which shows the number of particles,
mainly protons, from the Sun hitting Voyager 1 across time. A huge drop
at the end of August hints that Voyager 1 may now be in interstellar
space.

The last we heard from the Voyager team was early August, and they
indicated that on July 28, the level of lower-energy particles originating
from inside our Solar Systern dropped by half. However, in three days,
the levels had recovered to near their previous levels. But then the
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Voyager Spacecraft Still in Communica
40 years out into the Void

August 1, 2017




Voyager Spacecraft Still in Communicatic
40 years out into the Void

The mission's impact is still visible in Eahfomla 5

www.K WEH‘F ertThe ‘4".lt N%Eﬂq@%
pace Communications Complex, € arcs o ante
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Voyager 1 & 2 Trajectories

Launch
20 hug 77

25 Aug 81
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eflesorasLILIeV&E6T  CHICUTSEL  HBTesTE  ClLu(mHLD
Hm&CasmsTaEeneTud  Seummlest Flev  Glenesors

GaTETEHEMETW LD Y TTW 6UFSH WITETS.

Hm&CameTaemer SLTTUHS eurGuigory
efletorasLILeuas6T 1986 @60 eumrCGuigyy 2 wCryeorevy
Gamememuyd, 1989 @6v GlBLIGULET GaHTem6ITULLD
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8.6 Billion Miles from Earth:
The End of Voyager 2 Spaceship Mission ?

May 14, 2010

Preliminary engineering data received on May 1, 2010 show the
spacecraft is basically healthy, and that the source of the issue i
flight data system, which is responsible for formatting the data
back to Earth. The change in the data return pattern has preven
mission managers from decoding science data,

The first changes in the return of data packets from Voyager 2, w
near the edge of our solar system, appeared on April 22, 2010, M
www. Kamiyarmbemn have bee6 5@ rking fodailibhaiitodokd comme 1

regular flow of science data. Because of a planned roll maneuws



&LHG| et HUICLTE FMLILITES 691685T8LILI6V
CQpLyuesfled  @meEL Vel  Guflu &
su(hlemeuw|b (Great Dark Spot) wewsflé @l oulyLd
ey  CeussHHlev  sHEGWL  (GMmeusTlenwiuLd
Thss1s SRS ClebEIm  embLyegeT
uesfl&aLigud) 60)(HH&I TG 2erMHm)|SHEem6rTU|LD
(Geysers from Pinkish Nitrogen Ice) Siemeu GlbLilgul 60T
&en6TTCHTET  l9enTLTeT  &l(Heumiskslev  (Po-
lar Cap on Triton) uesfluMLl LigeuenSU|D LILLD
Nyss S@tNugl. eurCwmy 1 us5sCsmer
eflwirpesilest gleneseraGamsit "Gourm'” 69160 (Jupiter's
Satellite Lo) SeNFOM 6T(POLLD 6TflIoemey SHemerLl

ULRLHSsS!

Gey|ib FesflaCamerflesT (G euemeITWImIST6L
2 6Tem Cmerfley, & 1016, &H6D6TIL LD, G
LI6TeTmhIGenemwd &Smliguwigl! 2010 G rgsHsHev
aurGugy 2 ybluNedmmbg 8.6  LeveSluisst
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emey  (13.8  LNeveSlwesr  &.16.) &IS58
eurGuigr 1 LbluNeNmH&l 10.5 evedlwisst emioev
(16.9 Nevedlwest &.L6.) STTSHSIVID  LIWI6ETTLD
ClewilesTmeoT !

auTCUIT SHILLMISET etoTenL & CaT6iT FILIL|E
&Om| eS&s 2 hg| Wpemmwmev (Flyby Gravity Swing
Assist) eNlemgeums sl LIL(H Flesers ClFeuailey (Two
Third Cost Reduction) Q&g &mTLL 2 (HeumuSler.
eurGuigoifletT L&SHSTeT S65oT(HLINgLIL|&6T HlHLPHS
P&V 12 oy evot(hsefley BTETe s & BSHlE Glasve
865 LB6LEOIWLIGHT LITEVI. HHS 2 607607 Gleummlwimey
SleuMMlesT  QujeT  @etTenID 2 2y 680T(H&6IT
bssiul(h) Cmelsmssrh 30 Wlsvuedlwessr LmevGir
H&& GClasve Falgwig)!

ufl$ weTLVSSH6T eTELENEVS  (FLOILSlemw s

&L & (LD el6voTSHLILIEVS6IT!
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eurGuigiflest &l6v elevoriBest 6l6voT6l6UETIS
SILLl  vwesstd  (InterstellerMission)  gleumigsiw
Gurgl ufHueSmba eurCugmy 1 &wmy 40
315 TSSO (AU -Astronomical Unit) (AU=Distance
Between Earth - Sun), eurGugy 2 &wmy 31 46
BMTSSHID Gbser. ufiFeow eflLf Bhi@L
eurGuigy 1 @esr Gousd : yevoT(H&HE 3.5 NS
gryw. eurCwgmy 2 @er Cousd @ Y evorT(hs(E)
3.1 o186 SIrw. @evor(h)  69650TELILIEVS (STHLD
@erenIb UIfl&) LDEsITLOVSH6T eTeLem6en S T&
SiTri&levgmest (Termination Shock Phase) B&IHS)
ClFsvdletTmest!  BHEH Ceuedl yrmidlev LiflhHluNesr
&MHS LESITLEVE (GLpbleuells &L (HLLm(he @ s
Qum&l eumelsoTment. i FeHEITD eurGuigry - 1
eTevemeV HSITEFIuNlev FHLL(GH UflHlE seussHms
(Heliosheath) 2 emel oy ImIg SHleUmIELD. 6T6V6M6V
SiFTEd QrmSHED, LfHS SO T8 G0
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@enLCw @\(pLLgIsTesT (Between Termination Shock
Phase and Heliopause) LIfl&lé seugbd. eumGuigory
ufl&ls GLllemwt (Heliosphere) i@ Guimgsmest
SiFlev  ellevorifest  Gleusifl  euTEFmeVs  CSTLES
&|6UmkIGLD!

aurGugy eNevsrbleuels CsLe0l6T 2 65TesTSHLD
eT60T60T Gl6UEsTMITEL 33 Y 6v0T(H&H6IT SHLHES LI6tTen)|LD
5607 LletTES S MMV FlEHaTNSES GlFeveuTs),
B&FEFS sLHiuurh CFwWb 2 hg Frgerd (Use
of Available Electric Power - Attitude Control Propellant)

ClEwenwWITs @uikis eumSInE!!

goyn GCurgl eurCugmy efletor  &HLLNISE
WletTesd Si6Mess @ &Hfluss gaepey Gleuliu-
Westes s  oevresfl  (Radioisotope  Thermo& electric
Generators - RTG). (p&69160 24&| Lflommlw S mmev :
470 eurLen. 1997 g yibLISS6v Li6ehGLTenflwig et
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sHlTeiFssd CoHieUmsy QMMev 335 eUTLen Y &6
GMDHSS!. 2001 @60 Y MMeL 315 euULer,
WlesTesHS UMMV @IPLIEDLIS GHMMEEE &Flev
ETHETMRISET HIMISSL LILL6T. GbS QhDMev GILpuiL]
Blemevuiley BE&FHSTEL euTGWIT 2020 2y 650T(H& (S,
Gy QuIkEF ClEFsvey (PLYWITS] (PLMISIL GUTELD

!

smjey  Crmetr  swmflsgs  eurGuiggifley
SWILNW ks aflsuemnsy

@erenib Flev wremsefley HTET uTGWIF
1 - 2 gaflw @puugmeseth) Hleome| ellpmeneus
ClamessrLm(Hlb. 2010 G 15 gy b Ca Sty @\resor(h)
eurGuwigy ellevoTaLILIVSEHL Lme Cosmeirserfley
QRETMHTS (h HTEVSHSHIV SH(HSLILILL L|(EhHGLTeS 65T
&oml eiHlemws &HLbHE HevorenLuiled 2 6iTer
yHlw  uflf  estTLeVSS60T  6UTEFE|&(E  6UHS)
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Voyager Spaceship

The Voyager spacecraft. Cameras and sensors on the
the thermoelectric power supply on the left. The long
magnetometer boom is not shown,
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The veyager Gelden Recerd is a phonegraph record i
the Voyager 1 spacecraft launch in 1997. It contains so
images selected to portray the diversity of of life and ¢
Earth. It is intended for any intelligent extra-terrestrial
far future humans, that may find it. The Voyager space

take about 40,000 years to come near another star,
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el L6oT. Geib UG  el6voTaLILIVS 6T
B 2608 LIHSFlET euFsVTHeOML LS SHS
&smevg Fleorerrld (Time Capsule) @eTenME HTSHE &
Clgsu&letTmest. 2608 euFsVTMMIL LISOYSHSTS
SIHYSL ULBISET, Weflgy Gluwiser, @ensL
LUML6V&6T  yHlweupenm &mjev  Gaser oy m)
LTHBISETTHS SHHeUm6VEF CaHINSHSHTY. LILMISH6I60
wa&&lw  Brhssfler  sHemsvsnwsd  LmMluW,
@npHlwumelley  &Hlifest  CQamerey  EUTL|SHS6T
Gl umMluyd. VLTI LeakadlesT LILWLW @LLD
CluMMIET6ITEST. BHLOG| UFEVTHENME FamID ‘ST6VE
HletterTd’ SjevotenLs Camerl Nmelsl (@ HLG

@eTeug HETOSTEMLIITS @) (& (&LD.
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March s, 1979
smlurm-?upg-rt e
m{!ﬂnlx [E7 1 20,000 km from Vioyager |
"

-ktur March 5, 1979
349,000 km from Veya

Eu July 9.1979
mm h-r fromVeyage

DENTICAL CRAFT weighing less thana "
ton ¢ach, but packed with sensitive imuu‘hmm
Vovegers | end 2 were launched tlicﬁy-.l apart in

1977. On a faster trajectory, Voydger | leads the way.
Vayager 2 backs it up and is targeted to further explore
findings of Voyager 1 or investigale arvas it could not.
Borh will go on 1o Satumn, and, if all goes well,

Vayager 2 will fly by Uranus and Nepiune before
sailing our among the stars.
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17. umsbCamer LemGLTelsv
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o _amBHHHIILMBLI
LI G\ BT [HeuTedt
ollcntsamlened 2 I

UGBS DHUlsTeN G

[BL@emry: 17]
LUgl5 Clsmhleure eflesoramTys)
PBETPHEV CIB(Hrais]
HEpeLm uslssLey @)(pLenLs
FaLMm|LD.
SNgWFSS) 2 HG] HMESle
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Ice Mantle
Ice Mantle 2
Core

Pluto's Icy Mantle Ocean
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Pluto’s layers
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OGBS CeussSley

&LHG| ClFv&HImg| afletorasLiLIev.
L©pGLIT smeuw|Lb

FMT6sT 16068078 CaHTEm6ITULLD.
BTHUSI Q68T ([H1E(E (LPET UDHS
(P69 (H eurTGuigory

6 650T T T S SH6IT SHITETITTE
eNHEn S &6 HTETHILD !
L©EHGLTE8 (&L SLILITEL LDHE)
Sl euen e g 6o
CameiTaemer 2 6meus Gl&F6veY LD !
&l 6BITLEVS &I

euUmeLLB 6T LoMHem & &s61fl6dT
eusTLILILS6M &5

Clgerfleurs

Y16 &6 GlEwiu|Lb!

eurGwigny eflesoTermITTH&H6T GLITEL
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Lfl&) L6vsTL 6V

GUTLDEDILIS HIT6TOTLY
sueumm M Cev

LS W 6mL06V 560686V [H(HILD
BT TeSlesT

&8 O\&m(heumes sLiLI6L!

@& srersCHsTT allbemswmils 6lsfl&Elnsg).
GHweisE leuE aMTsHSHev LEntLmallGen LUFhHs
BILWs SL6V (Glull(pLiLseT (Habitats) 2 eTersm (s,
UMUILIL&6T @(H&H8 (WlgWd. HHICLITEYL sumsvLbesT
GumesTm Sl LILT  6UEHETW B 6BOTLRIG6T6Y|LD
BIoWD @(h&ESHsS oD eTeTUSID  LD&SSHT6sT
HHEUCVIT(GLD. [BTMRIGET HesTH Famieug CISTLIHEI,
wrerellest C&m(heumsst allesorernienall ojsn(LiNw
JTETOTENT H&EOEUD @\6VHEHG|SH(E HIFFSTTES.
SeuMmlev LyemHGLT (&siTerds Camerfley igsHsL(h
b&FEF [Tectonic Features) @ mLILG C&HHSHSI.
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New Horizon Spaceship to Pluto &
Beyond
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Sumenm eThHHIE GlamessT(h eTmiseT Gleuliug
Gammms &evsflesfl MTLeneVs [Thermal Evolution
Model] FTULHISS (PIYHSHSHI. HSH6BTTEV L|(eThGLTaI6v
2 OMHS SYSHELY @IHESHS Fa(lb ereTm)
SARSHBOTLS BB PYbDSI-

Gmmeur ammd wesrl (Nysw  edlEpEpTesfl,
NO\FeTeT LISVEBENEVS &HLPSHLD) L|EHOLT (G6Tems
Gamerfl6v Ughs Sl HS6ILI Lesfl& &L 60
&6voT(HL gLy

2015 gg9emev 15 @60 mIETellesT Gl (heumest
eflesorermiemall Lm&GasmsiT Lj(ehGLTeneu Clb(Hrsl&
CgssTm Gurgl, PmGsH SYSHem BHIHSLEY
uesll&EsLllys SLemLs s&mmles HGC [Liquid Ocean
around / under Icy Crust) @)(Ih&&6VTLD 6T65TM

R YTUSHMS 2 TTLTHSIWSG|. Y&lw
Qw6 seflestLly, @6TmID ULy 6F BF&HSL6V
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@\(H&EME eTeTLS| 2 MISWITE] 2_6TeMG|. HSHDGL!
LweTUlLgl 4UsHs Gamheurest ellssoramiemal
SWIUNL  H&H6UY QEVESHMNS  D6USHT)
2 (peursSlw  Qeuliug GCsmmm  wmLey (Thermal
Evolution Model]. 196v6SlwesT oy 688T(H&BL(E (PetTGL
BI&&L60 2 emmbhgh Cuml @(HHSTeV , LjEHGLT
(WP P&HCHTETHLD & (HEI&

@ mH&BEGW. UETTEL LiLigd GCHT6T (PWS&ID
FHRISWSDE) 67HS HM(GMIWLD @)6V6n6V. LDTMITS
HemGLm Gamer allifleurs ml@gnlasT Gl&ifbhaeor.
GerersCameT  LEmGLmalley upbhgs  UevGeum)
SrLflyemnLw ojysHseml ussllssily, [leyl-lcy 1]
BT&&EL6Y, embBLyedT, WBCHeT GlgesrL(heesTme6oT.
2 WIhHS Wen6V&EsT, Fbleusflgser 2 smemssr.  Li6w
&.15. bers Q5L W& Susl(h HeFFFlL
[Giant Tectonic Features] LG ST @ (HLLINS
Hgl& Gsmbheumesst elletsTernemed] &HTLly W 6T6ITS].
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HemGLmallest Lissl&aLenen 2 (hHss CHeneuwlmest
&H6T60 S(HLD HHflwEs HevflomigsT [Radioactive El-
ements] 2 L &(mellev @\ (H&E6TM6DT. (&6TemeGasT6iT
HepGLmallesr ojgsHHemll  Lesflsligssr  Slgli

300 &.LB. [180 emw6v] GCoed(HEEHLD  eTetTM)
&6uf 1SS LILHSE DS,
Bluy, Clammeny&est 6lesoTET T &)

L CLTEmEUW|LD, DISH60T Slenewores GCaT6iTeHEm6IIL LD
Gy YUHssH, Bremellsr SLbEH 50 et
suFeVTMM6V HISLPHS LD (GLEF ClEwevm@L. LBesor(Hib
Fr&HlEs (H eUTeVTMHM| (PHETEnL GleuMMIWIM(EGLD.
SCwN&sT  LEhGLmeneu  GCBHRIL  SMHS
Wsev GCxHewmi  (peresiiDEMEI. @\ & gL 60T
ufl$l  WettTLeVES  CHETETHET S en6ITEH0S WD
&Ohml (eTGeormy yuley GClFwgs Csawmi,
@enesorHmD QOUWOTHSESH LSSSTET &FTSH 68607
UAbgleTeTs).
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Pluto's Frozen Icy Ocean
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gmyevsiy GLITEVL 65T [[HITEFIT S, (6THE0LOWIT6TT]

L©EpGLT GuTesTm (8)6T6ms: CasmeiTas6iT eumesflisy
2 uUNF&HGI6U 69 (6hH(EHTETHSH6V Y DHEH Mwl [Astrobi-
ological Potential] Wl&as eumwiliygseT erflliLieney.
wesfls  @eTd @ GleuenrLll  LI6V6VTesoT(h &6l
pwetTml, LgIsCameT spetTemmLl LM eSlLIFhBIg6T
SiMw @uugGuimy euritiy Nm BT(H & EHSEES
HenLseHlevencv. LjemGLT LmM) BTD @UCUTE|
SIMbG C&memeug ereveumd LHlw GleueflliLimGr

(New Revelation).

36065 sNVGILTT (IHlw, Clammenygesr LjEmHoLT
NgSL0 L UIEUTETTY)

&S0 mhHeumest elletorasliLiey  Lm&CameT
LepGLmemey  GIH(HAISIL  LSSHTevoT(H  LILIETITE
grgement Gleumm.

2015 oo9emev 14 o Czs mrEmaler
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4&156\sm(hleumest e esoTaT T &) &LOMI]
LUSSTesoT(hH&eT Lwemrd  Gl&Fuwig 3 1evedluwiest
MDEV&EST  &LIHGE [HWG UIFlH  evsTLevE SHesT
afleflbLNev &MMID LYm&ECsHmsT LyEmGLmensu 7750
M6V MIGIDMDenL - BT STTLE HMTTsHHle0
(PSET(PSHEV SILLLSILL Lilg ClB(HRISIL ULGILHSSIL
HHWCHT elevorGleusfle grgenestl Lflbgl6Ters|.
&LHS 50 yesor(hserml BIET OlFwg Smilgul
afletorGleuefls; CGoLev sTgHeneTsmefley, @& I
SFTE FTHMTILTSHES S(HSHLLHISIMGl. 2006 @60
gallw @516 &l wetTLevggI5 Comeaerflest
@mIHS CaHLeLTES &(HSLILHIS DS

TBITEIT (P& (PSHEVTE ST FSH S MWL
LweTUh &S LglSH06lsm(heumest e9l6usTasLILI6 HesoTL
&y, CBGHMsTeIn LwesTd GlFulg Lessiles,
30,000 emwev gifls CeussHHlev LEHGLTEn6
CQpmmss  SLLBILEH  wrolumd — CQeumn
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First Closest View of Pluto By New Horizon
Spaceship

[July 15, 2015]

lcy mountains on Pluto and a new, crisp view of its
largest moon, Charon, are among the several
discoveries announced Wednesday by Nasa's New
Horizons team, just one day after the spacecraft's
first ever Pluto flyby.
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CQuOMSI. 15 6aupLS SLLSHSHL 2 (Heurslw
BrETellest Lgis 0&m(heumest afletorasLiLiey Goay(d
QaTLIbHE UwesTd 6l&FWg), 6TesTesTDm  6UT6D
BetTeH6T 2 HUSSHWMEGHLD SULLILT eUm6TWLSnS
(Kuiper Belt] oiH&Hg CB@HRsl Curslmg. 700
levedlwiest  Lmevy GlFevelley swimfleasl Uil
&8IS0\ m([Hleumest elletorasLliLiey SluLLILIf eusnerwl
SFlvs &85 ES&6T [Cosmic Debris]  eTemevwLd
STesTUly SLNNWG| Gl aNwlienus &mSmE.

UgISQBThleumsr  efleemmis &S
St Nw 4Hw H&56160

&l(meu uelld Glamiul LeserL  LjemnGLmellesr
eflILLID 1472 6mW6V  eTedTM|  &I6VEOlWILDTIS
&Hewl&68 (PYbheHgl.  CLEID 6OHIGTE6sT 6umw]
HempGrmal  eSmbg  Gleueflwumeugy  Simlwil
UiLgl.  YeEpGLmallsy ellessTUmenmaeT 69(LDHE
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&Y  eflpmoev  [Impact Craters) &wbleuefls
H6MHIGET (Plateaus] 2_6TeT 6ULpEULPLILITEST LIGS) &6

SITEUoTLILIL_L60T.

uesfl&Camermest LeHCLTON6IT &6 2 61%:650TLD

[-230 w&lfl C]. ymsGsmsT LEmGLmellesr
2 LYm Oeuliug @Ligey BT SigHsHL6e0 G6sTM)
@\(m&&6uTD  eTedTm|  69)(6h(sHT6vIlE6T & (HEHISI M.
HepGLmellev o smemr Uesflosnevd GlgmLry 11,000
Sy [3400 16) 2wpsHHleL 6wflEs TTHS
LeMEVSEISTLY CuTsL @ EHLUUSTES ClSFEDSI.
&flw wessTLevd Csmestm)) &wmy 4.5 L9evedlwiest
60oT(H1&B6T S uNem(d, LyEHGELT Comesrm) &Lomy
100 Bl6LEOlW6tT Sy 600T(H&6T Y &HIUIN(HEBS Ceuesot(Hid
6T60TM)| 611 (6K (6h 601 &6 S6vflSHSHI M.

By, Glammenyger eNsvsremmiemall Lj6hHGLTal 6o

HEHIW  FHEHTETHEM6TUID,  6UEDETWIHBISHER6IT LD
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Almosphere

YenGL T 2 L &(m, GG aal
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&600T(H LN 198 (&HLD 6T60TM| GILOUWIWITEDT 621 6T FLIMTLIL]
2 6iTeTg)|. HEplLmeysE gmnaertsal AHMbHS
Wb FHSHTETHT (FTFesT, [HlE6n, eVemLE6N,
emamigrT - 61&FeluCrymev). &evorest] eresorswnflwIcy
2 (HeUTHSSHH 60  (Numerical — Simulations] — eflesor
aMlam&EeT  FhHlTeTHeneT  CLTHE — GIeTmest
&1650)|8 (8861 L|(6THGLTEM6U 6U6DETEI S6MTUlE &M
U(HEUSTHS CISIfSleTMEsT!  bHSH 6UEHETWIMIG6T
Gomern)l  emMElsTM6DT. HeolILLTS Y&l
eflevorGleuefl Grma&IL GUTEGCHMD | LwesTsSHlev
eTeoTeoT  &MesoTll GUTEICMMD  etedTm  HMIGWITLD.
b eTHFULTTLILEET 2015 y6etor(h 2TOsmevudlsn
BlemmGeumiLd !

2|6v6iT eVGILesT [Alan Stern, Principal Investigator,

New Horizon Mission to Pluto]

amifer  afetorCesoTTaH SN  OMISEVTEHS
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Pluto Charon

Radius = 1,150 1o 1,200 kilomabers Radius = 500 to 810 hilomater:
Average density = 1.7 o 215 gramalem? Average density = 1.310 1.5 ¢
Surface ices Surface ices

{M,, CH,, CO, H.0, presumalsly organics) (NH,, H0) Difer

Unifo

Layer of liquid water
andior organics’

water ice [l Rock I Rock & Ice Mix
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CQaflywb yepGLmallesr Hemallwsy  (pMHMleY|LD
@alouenrs Carey QFWWLILLTSS!!  eumssflwiev
edlepepesflgmeT  LEHGLTemeus  (H6iTems  Gamsir
T60TM|  RHIGSHEMID ST @IUISSMIG6T
TeUANSHHHVID STPHSHENEU V6V,  (H ST
HepGLmallesr wsHw Cremasuiley &Ml eubSHTev
5000 em)L6V ST eTesTM)| GISHTenEVE &(Hedl (Odome-
ter) smligel(Hlb. G HIWWTTS LOESTOMTLL 65T
- TNVGCHET HMITD YGW. BB LIW6wTSH S 60
@@ uwewfl Geflihs BoFwsHssT, UsiToTs
G\&6T, (p&HlevassT (Icy Geysers, Craters, Clouds]

&mesor GBIflLeVTLD.

2|6v6tT 6VGILIT6sT [Alan Stern, Principal Investigator;
New Horizon Mission to Pluto]

L©pGLm &SiTemss Gamerfletr B!

8160165018 G TS 61T
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L©epGLmailey 39 &6V @(mss
UTWLILETeMSM(E @ Tetor(h)  FTFL  S6m6eysH6iT
PSS : (PSHEVTEUSGH| HSHET LITeOM 2 L &(Hadlev
2 6tem  SHFlWEsL  QUTLLTHWSSH 6T  Si6mey
[Radioactive Potassium Quantity] [75 parts per billion].
@ TetoTLITOUS| Si6nS  eplgusiTem  LiesflE gL 1gudlesT
2 _aueseT 3i6mey (-230 1 &lifl C).

HemGLmellesr lewsfley [Density) sesoflliyLiLig
40% umemms Cl&meTemerey. GHenEUWITEST 66y
&sFHflussll GuriLTdalun @ mHHsTey, GCsuley
Eeuli@w uesfléslly [Mixure of Nitrogen - Water]
BITs 2 (h&:s & @& SieflsELw.

$HulevevGo  Crmpsser -  collgmetTFlen
SHGLom (&medlooGumesfluim Lisveemev &L5LD)

"USHSECHTET eNWIMpstT FFLULTHMEY &LpMHE
eflengenLl GleumMlsrmsLl LweTU(h &S &
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CemetoTLgl 6Tl UWRISTS — &H60T6Y&(EHE(S)
SILUTOHULLE]. I8 BLE UHls Csm(heumsst
efletorasLitey swmflienu GWlubhsSHw Cam(h
2015 &y,680T19.6V L|(6THGLTem6U Glb(Hiss) el (hib Coiflw
aflemrayll LTenguiley SlHLLIL LULLE. @)gleusnirL
M eN6esT&HLILIGVSET L|&

Wwrgd  ewmyp  LeTLVSMSE  EITs
SLrmwll 4gl wes melests s(mellsenersd Glamesor(h
Gum@b obe eNeoraliuey  SH(HUULD  IF
aHFuUTyTs HspFHAGw!  Cayb I LILIWEsTLD
&l wessTLevgSlest &L GlL(HRICsTET, iHeoT
&1601650T8 CaHT6ITEHEIT, EUEHETWIMISST, (FLp6l6uerlemu
QbDHGIETENS  H5HEIL  SADILLD  HESSWLD
ClamevorLg)."

Sj6v6iT eVGILT6dT, Hluy, Clammengenest LNFsHLD
SLUWIGUMET, [BTEFT SHENEVEROLOWSHLD , 6UTaIhiL6bT.

www.Kaniyam.com 697 FreeTamilEbooks.com



New Horizon Spac:

Orbital Path
New Horizons"  ——
3-billion-mile
voyage to
Pluto

on January 19, 2006

\

\ Hew Horizons launch

New Horizons is

speeding MNaw Horizons and Jupiter
ﬂmﬂnm:am on February 28, 2007

already traveled about

halfway from Earth to Plute.

This Illustration shows the space-

craft’s position [along with those

of the planets) in July 2010 IPositions of outer sola planets
h‘b—nr-hrrlhﬁ-. “II.’ 4 ﬂﬂ-'l-ﬂ‘fhihﬂ.mtr noted
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1g.&.

mremellesr elessremiemedll Lg C&m(heumesr
@uGLTg) eriiGs LiwesTd QFWLISME) ?

2006 westeurfluiley  geulillL  BIETeSl6sT
efletorasliuey "By, Gammengset’ —@UGCUTE]
(wmygs 15, 2015] (& Flw esTLevSSHletT SHemL&la
Gamermest  GIBLIGULET Lm&SCHmemner Glb(HrssL
GuUTEIMEI. BTOETTETMIEE) (1 LB6LESIWIET MLDEV
Goussslev LwesTd GlFWG, &wmy 3 evedluisst
6L SLHSI, AHHSH 2015 @OemevuNlsv (P& 6sT
WPHeVTLE  (GeTensds  Camem  LEnGLmensy &
CQBEHESIL uLCbhEEw. WmeE 2015 gdemev
15 YmpGLmemeu 6000 emLoev [10,000 &).16] &g sHlev
2 66y GlEFWIg)| L L01&ES 58616V SeB)|LILLD.

LemGLTellesT Hem 2 apeworid (- 230 19&lifl C)
s @QEUUSTEY, Lefls HemrsHEes $HCp 2 eTemr
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BIThH&T GleuliLl sTWEFWMeL B WIS SHL6V 6ResTM)
QmsEwLr aarm  BuuuTh  QBHS  MbSSI.
HEpeLT o Lsmeallsy OsTLibhG Gleulub &i
umemmMUNey &SHflwssL ClUTLLTHAWD GHODbHSHS!
[75 ppb] [parts per billion) Siemey @)\ (e Geuesot (HILD.

@sleueny GeTens Cosmem LjEHOLT Y LDHS)
SLrrwuiuL eflevenev.  (pest GlBHE&F GlasTm
eurGugy eflesorasLiLiuseT (Voyager 1 - 2 Space-
ships] @\&gI6memT S(HEIL LjEHCLTen CHmesls
Clgsvevaflsvemen. (GHeiTerss GameT LiEhHGLTaley Liey
LOITLOMISSETT [ LS\ &6 2_6T6ITest

Gleusstm) &1 (6p(sh 6Tl 6T &(HGHIS M.
HepGLmallest  uLesfllésiguilsy &LV  gReTM)
@ msseuTD  areoTmID  HolFpEFseT  [Geysers]
L6V @\(H&HSH60MD 6TedTmID WL l&asLl LihéeTment.
@QuUCurg mbg sFHhdlTeTsHener [Charon,  Styx,
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Pluto: Eris: Moon:
2300 km 2400 km 3480 km

Diameter in km
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Nix, Kerberos - Hydra] L@emGLT Gl&mesor(hsiTemrsms
SNl uG\EIDGl. Cab LHSTHE FHS)TerTH6T
&eooT(HNg&H Ll LIL6VMD  eTedTm)| 6 (6h(shTesflassiT
THTUTTESIDTTSH6IT. LI6L6VITEBOT (H S 6ITIT S,
efletor  eTMlamaEsT  FhSHlreTHensT  CmHs
CeMss &IaIHESH6T, STF&EST LEhoLTeneu
CUEDETWIMRIGETTES — &MOM  6UJ6EVTD  6T60TMILD
W ESsLLHSIDS! 2015-2016 &y 600T(H & (&L
Wm @& mprerallet Hlw, Clammenyge 6llesorsm)|smei
eumeVLBesTa6m CHMeTMID SHIULLILIT 6U6D6TWSHenSLI
LLOIL(HSSIS SLBG ClFsvsvib. @miHlwms 2020
S eoor(hsserfley  LIfld)  oesoTLeVD  STevoTly,  (PHS)
SN eumrGuwigny eNevoraLiLeugseT CLITEY, LG
&l WettTLeuS 6T 26erGL  LwieseTd  Gl&FWIUYLD
eTeoTm| SILLLOILL LIL(heTergl.

@by Oermus CFeve] LM&EGHTET 2 6Tey
afletorCleuefls  GMISSILLD GeumMls &Hms
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/"’fﬂ_ﬂ_‘”—h-_‘_—' Earth launch
Jupiter flyby | |Wanuary/February 2008)
(February/March 2007) |

Pluto/Charon fyby @

(July 2015}
T Neptune

Kulper Belt Objecls ™———————"
(2016 - 20207)

s
'

- & &

Mot to
scale Recky planals

The New Horizons Mission Approaching Pluto.

The New Horizons mission has been launched to Plute. It is
tha first time a spacecraft has baen sent to an unexplorad
wearld since the Veyager 2 craft visited Meptuna in the late
1980s.

MNew Horizons® trip to Plute and the Kulper Belt Objects will
cover uncharted territery in the exploration of the Solar
www Hahtipam.com 703 FreeTamilEbooks.com




ClEmsveug). Blu, GClammenrenest 6SlessTsLILIEY
Fal(Hhmeys & wellesty LEmCLT 2 6mey (pwmhaluilev
CQumm @rienL GleuEwsd @enel.  (PSHEVTEUG]
U,&5CsmsT  elwmpensstd &MHM FILUY  ellens
2 gellwimey L GLmellesr 2 hal GeussLd
lenasLum(h). @evorLmeug| U6y  LBl6vedlWwiesT
MDEVSBEHSE — HULTEL  seuIelley  (PLMEIES
e  elleorasliusdles  smellser Gamslly
@Qu&s Cleumm). HSHTeUG| "gRUIe (PLEESLI LILI6TsT
edlep(epTesT (P& SHlemrE smeTmlgLp’ (Certification of Hi-
bernation Cruise Science). Lj@ehCLTem6eu CHTEHSEIL
UwesTd  Gleweudled uflHles  Camerl UTeng
QB [HCeu eTesTO\6TT6EITEDT OINHENSHEHET &H680T (HLIIg9.885L1
CUTHICMTLD eTedTM)| HTHSH (HESHCMmLD."”

2{6v65T 61VGILF6bT (Alan Stern, New Horizons Principal

Investigator)
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"E&flw wessTLevS Slest HTF 2 emaflwimsst (SDC -
Student Dust Counter) & (m 6] 6lesoTCl616T 1S ST Heme6T
6T6BOTE30T18 HBHEUD V) LILILD. @HSHS SHHeU6v LIflH &
&L0leuslls srdl ww [HeHler LisssTUT(H&eneT
SN 2 FHeD. I&60T eLpevLd MM LIl LoesoTL VLl
H&IT&HeneTW|D, LFORIGSen6TWD  691(sh(ehTesilseT
al(hHel&s (Wpigub.”’

Gaev aumrGev (James Szalay, University of Col-
orado Graduate Student - SDC Instrument Leader)

"gerllECHTERSE LT  SHIF  FTHenest
Cl&g allevorGleustfla sL1LI6L GlasTm| 30 oy 6607 (H & 6T
SLHG!, (PH6ETT (PSHEV (FflLl LDESITLEVLD &HIT6BoTIglL
eurGuigor 1 - 2 (Voyager 1 - 2) ellsssTerm | 6ma) & (6TH & (&L
D@, seoflssil LemrGLm Csmemsr 2 emeu Hluy,
Rammenygest eNlstoremional gLl U{HISIDSI."

"QUGuUTE Gfw  eeaflllifpby Yweserflsr
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First mission to Pluto

New Honzons is MASA's first mission to Pluto and the Kuiper Belt. The craft is e
saven soertific mstruments to conduct a gathenng of gedlogc, atmospheric, &
mertal data of Pluto and its moons, and ohjects in the Kuiper Balt in its extend

PEPSSI

Measures the C}L\ REX
= Meas
compasition and
atme
density of plasma
(ians) escaping oI
: temy
from Pluta's
atmosphere
|
Aliici
SWAP
- Anal
Observes comy
Fluto's -
interaction anc
g of PI
with solar L
wilred
LORRI Ralp
Provides high Pronw
reselution com|
geclogle data ther
Weight:
1,120 lbs, — 5DC (below the spacecralt)
Bullt and operated by students; m
Human to scale space dust during its Voyage

N inre joev ey of more i%an 3 Eillisn mifes..

-



(Solar ~ Wind  Plasma) epeud  GleusfllLi(h,
&eorev  efFsSeneTWD  (Solar  Flares),  &&F
Hleovm  elg&seneTwd (Coronal Mass Ejections)
westemL 69LE  &(mHellssrflert epsud Cl&erfleums
GCrrasl uhiSngl. (GAu @QuUEshIST Wens
wrgL  @ssmensSey By,  Clammenysesr
eflesorsrmiemalluflest medeoT HI6TTTSHIMETT & (HEN&6IT
ufldl  eTLVSMSE  Fafbhgl — CHTEH G
SieuFlw uhEmal."”’

s, amlev (New Horizon PEPSSI Instrument Sci-
entist, Johns Hopkins University, Md)

"@smn@ (et elesorCleusfls  GaLevseIfls0
SITEBTTLO6V e LeuMenm MI6USH M (88 SHEUGTTLONSH S
smellseneTs WMy ClFwg ComulL eflEhehmest
CrreasmsEnsE Ul  auESESHTLD. eNwimp
DESTTLEVD O&TLIHE MM eumBSIDE. LSS
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Q& m(heumsst 6lesoTSLILI6V LD6BT SligliL
2 _6BOTL TS (&LD &6uoT(HLN g LIL|SH60r6TE SHIT6T0TE
gflumer &TeusSHlev FFlwmeT @GS0 LIwessTLd

CewigleTerg).””’

ClgooLlfl ey, eNlwimps CasmeT QY uleysE WS
&H6M6V6UT, BITET NALEN S UI6USLD,
&medlcoCumyssflwm

By, GamTenrenesT 6UI6 (PLESHS &(HeNs&6T
LwesTsSlesr  Cumg  sresorys  CemdHlEesL
UlLest 2006 wesreurfl wMHL  LEHGLTEm6L
Crre&Il LwemTd Gleumslw Hliuy, Clammenyenest
eNevoTCleuels SLILIGL L6V LBl6LESIWIET 6nLDEY SLHG)
2015 gg®emev 14 b CaH LEmGLmellesr FiyLiL
susmevulley HPeNE &HMM Y TOSEGHW  ereTm)
BrgTellest  afEhEpTenllEsT  eTHTUTTSHSE M.
SMHCUITE| JMEGHMMI (PHSTEV LIMIEG HTTHNSHE
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(22.65 AU) (1 AU = One Earth Distance from

&LbHG By, Glammengsner — eNevoraLILIey
LEpCLmemeu GlB(HhIsS @eTen|d 8.76 & ST
2 66T ).

efevoTaLILIEY L6ttt et CUITE| @)6mLSSHITTLD
L516V6OIWIETT SH6TETEHSIL @) (HLILISTEV L6V &(Hedl&se6T
SO ujemer bHlgsHs “spule] (WLSGIeu' (Hyber-
nation ] Q&wWw uhHermesr. @UGCLITEH Sl
o PRIGL SHHeNlseT srpliul UL(h  @umisL
LLBIUSeO (gl &mevorLLl LLL6T.  @bs eIl
@Quss Hlemsv 2013 wevreulfl eueny HlysHsLl
UBIb. Seneu WBetoT(Hi @uirki@E BHlenevsE mm
S6voTL GleusIl& (FpGeueflufes HlemevaemerTLt Lisley
Q&wWiuyLb.

&l evsTLeVD  SL&ESHE  Clamesor(Hser
uflgles Gamerid (Heliosphere) eretTLg), NS GCouss
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“The Unexplored Dwarf Planet Pluto"

NASA's Fastest Spaceship Mew Horizon
Approaching Pluto

One of the fastest spacecraft ever built -- NASA's
Mew Horizons —is hurtling through the void at nearly
www.Kanivamieamiles per diyjl. Laurftieed avatioborksagom

1} iRl i I | 1l 1 il 11} 1 i




GAwn  Hued oiysgl 2Lupb 2erHu @
euemSWITerT  LIsVTGeor. ST  LBlen & WIT6esTSH TV
By, GClammengsest 6aSlesorasLiLedlest  LSleoTenlwien
&(HeN &6 HMISs LIL(H ClL(HLOUIMTEVID spuley (LPLEHS
2 MESHHHL HewollheH 2 6HTITHHIL  LIWLIETOTLD
Clew&lsTme6oT. Sleualsd BHTET GlFUISTEY
6lesoT & LILI6V &(ThHe&6rTl6sT QW6 Hles Ll Li(h&Img).
315I6ursy  eflestrasliLmeNs  SHlems  H(HLULINE
CeasgIb 2 haellens geallsEmd  (Thrusters)
&eflbg Hleneuuiley @ uimig 61 (mHa6oTm6DT.

W&ol SILLBlLL Uil Bl Glammenyeest
@Gy e(h SHel [(SDC) Student Dust Counter in Helio-
sphere) L (HD @u

mIGLD 6essTaHLILTIIS SHTmesleHsl LLLg).
SBS & FQ) Hmellenws SWTflgseuf ClameogmGLm
LISU&HEN6VS SHLPSHSHSH60T (I LmessteuCr.  (Pp&Hedr
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WaeL  &levbleuafl oy sHlev  uewfl  yflw
SiUuiUiL 2 6meys SHANCW gl Uiy
WPLESSSHL  elletoraliLiey  LwemTd  GlawiuyD
Gurgl & FQ s@mel swwrl @QumEls Giw
esoTLeVE  (GHLpGleuaflulisy  sraEEGL  srfsener
eTevoTenollss  HETTHEIL(HIL  LNevedlwesT  6mLD6L
EMSHe  QueeL WisE AUYSDSI.
Lfl&) eTITLEVSS6T BUHEHSH HSH6UsL KM (GFlw
L6soTL6VS ST  FmIGemsT ellhalss 2 ga|b
eT6oTM)| TS TUMTSHSLI LI(HEMS).

eflesors  LiLsv  S(hHedl&seT [SWAP- Solar Wind
Around Pluto - PEPSSI & Pluto Energetic Particle Spec-
trometer Science Investigation] 1970 &y evoT(H&6T6L
Siemtiniule uGuimssfliy 10 - 11, eurGuigy 1 - 2
smellsensT 6L melesTomesTemney, FMLILITETEn6L.
@hss smHeNgssT Liwewt eulfluiley Wlgs @0 (& fw
&&Hflwss WleTefluey GiseTHener  erevoressls
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seTsSI(HL.  eNbBmysHE 500 &b, Geoussslen
(eNmmgsE 1 Wlevedlwes enwey Geusd) gD
uflSlullesr LGrmiLmest Lwiedlsv r&lfl er(h& L.
2012 gewteulfl (PHEL LTV eusmy 80 [BITL&6IT
SDC, SWAP - PEPSSI sy &lw epstTm &(HeNlss(sThLd
&&H6U6L LUNMFUN6L GlFDeML  WTHS SH&H6U6D
SIeD)|LILNW6IT6IT6oT.

Uas Clamheumsst efetoraLiLed LjEmHoLTS@S)

S|LILIT6V LIWI6soTLD

1977 b 6voTiged  HenILINwW  @FLemL
aurGuwigmy -1 - - 2 eflesorsLILIy &emerL LeTLMM)
2006 gevteulfl 19 @6V gFouliLILL LgI& GG m(hleumsst
eflesorasLiLiev (New Horizon Spaceship) (P&6sT(LPS6V
LEpCLmemeus Gmlensus sl @UCUTE| LLeSHCaHmsT
eNwmpenesTwd, eueneTws GsmeT  Fesflemwiwb

STESTlY  (PSHSHTV  HITHMSHS &HLHG NLLG].
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Antenna

{under spacecraft)

1 motre

The New Horizons Mission Approaching
Pluto.

Antenna: Maintains links with MNasa scientists

Pepssi: Measures particles escaping from Pluto's
atmosphere

Swap: Measures interaction of Plute with selar wind

WwWW.K2DIYAGRMul telescdpl and HIE] FTHEPLRIHIART ag:
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2007 Mdgeufl 28 @ev  eNwmpsnests &M
SIG6T FFUUTHMTEY 2 he ellesorasLiLied Goussld
Wlenaswimdl (Jupiter Flyby Swing) LehCLTeYSEEF
Cgsveuild Gl umemguiley SlHULL  LILLG).
SLGumgl  eNetoralitey  aNwmpsds GCamenerwd
SIG6eT  glemewots  Gamet  Gevmemeuub  (Satel-
lite Lo) 4&l W& melestss &(HeNl&sT epeud Lg)
aflugrsenst 2 emall e lNwgl. mHelesr Geus
TT&6IEL UFSHEET HeMEHESL LILL eN6torsHLILIey
aNWITLE068TE (HMISEIL 13 LTHBISET 6T (H &HSHI6T6mS).
aflenyeumest Cougs s sl6v ClF6LEVID L|&I8 Cl&T(heumest
efletorasliliey  L@EmGLmeneu 2015 o09emev 14
Qb CapHlulley OBHHRIEGL eTeTm THFTUMTEHEL
LUHSIDGI. SISHSIL6T LILIETETLD

BHIMISSHLD HEOLWTE] (LPSH6TT(POM 61685785 LILIGY
6ol 46BoTL g6 HIFDLIW (GULLILIT eUEn6TILS NS,
(Kuiper Belt) Qb (mHei&) &y FmuyLb.
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New Honzons Full Tréjectnr'_t,-' - Qverhead Vie

Distance from Sun (AU): 32.00 Heliocentric Velocity. {km/s

/ / v TP \
& : wUranus
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2006 goevteuifl 19 b CoHHl LgIS Clam(heumsst
e 6uoT S LILIGY WNermflm GaLl SHEUTITEUIT6V
(PR ETUNGO (THIHS] HLEVTEN - 5 (PHMHSLL FTEH6lsL,
CletTL (T @resoTLmD SLL Jrablsl, LTy 485,
ELPESTMITLD SLL TTEHGISL LLPEVLD 6F6ULILILL GI.

@aleuenr 2 HeUULTES 6F Geous FreHblsl
6630TSLILISVTS: S &HSLLHSEMS) 485
Q& m(Heumssr. Hletterrds  GameiT  Ly6THGLTEm6US
GUleneuss  geululLmeYd  SILLUUg 4G
uflsl  westTLeuGSleoT  elleflibiNey  Sluy iy
EUEDETWISMSWLD, 6umTeVLB6tT&H6T Gleusifleu(hd 6L
P&V Camergems b oyl CUTSmg).

eflesoraliLiey MNestupmid e5H ‘LflhH - yeal
el umemg'’ (Earth - Solar Escape Trajectory).
eeotlIL (Hleugl.  efletorasliuey 2 hUULL Ceussbd

aNBmgss @ 10 emwev 655D (evsfle @ 36,370 mLbev
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Geusd) (16.3 &l.b/eNmmy) (wessfleE 58,500 &6
Geusd) eTesTm| MWL LHISEIMGI. @HS Cous s Hlev
Uwestd  OFwg UussGsmeT  eSlwimipssflest
FrUUTMMeSley  whissuuLbh  LEhHGLTeneuw|wD
oG  GlenewrsGameT  Caremestuyd  (Charon)
PSS  (PSHV  GIHHRIS QL TTULD. eNwimps
CameneTwd iH6T GlenewraGamer GsvmemeviLd
(Lo) Glevedlw  euemETWRISENETULD — @\GI6U6DIT
2 smeilll 4&IS H&H6Un6V en|LINu6Tergl. HbHSHS!
geofl&Cameflesr LTengemw 2008 goOest 8 b
GCsd GBMEHLHE sLbHg @UCUTEH wCreen
QpLguLetr  Caomersener  ChTHSHEFE  GlasTm)
Q& mesoTIg (&SI MG

Uals Osmheursst LwewmtsHler (&MI&ECHTsIT
6T6OT60T?

U GClamheurer SliLb HleomGeum 15
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Ugs Gesreurer aflarayearall
PEPSSI REX

New Horizons Spacecraft and Instruments

Image Credit: The Boeing Company

Spacecraft instruments are selected to meet a mission’s science goals.
On Mew Horizons, for example, NASA set out a list of things it (and the
planetary sclence community) wanted to know about Pluto: What is its
atmosphere made of, and how does it behave? What does the surface of
Pluto look like? Are there big geological structures? How do particles
gjected from the sun (known as the solar wind) interact with Pluto’s
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S esT(h&EHSE —(2001-2016)  eeasSEwW  HSHE
ClFsvey 650 LBl6LESIWIET LT6VI. @ &0lFsvailev
efletoraLILey  SLLenWLIL, &HeN&E6T, [reHblasl
geusy, &lLLE sesoTsmewfllly, SlLL @uissLD,
H&H6U6V Iy li1ey 6T, ellemburd, LuNme oy &lweneu
SILBIGD. L5 IS 15T (Hleumest afletsTaLILIS (§e0MbHS
eemLuflev  swmfluurdl  Ceuswrss  GlEsvey
gengesT OlFwwiLlLgl.  egeulitiib Gumgl eSleser
&LLedlesT eTenl 478 &.&l (1054 ueysvor(h). LSS
Camheurssr HILLBILL Gurgl LeEpGLm  uiflé
LD6BITL6VESH60T 62(IH CHTEMTES &(HSL LIL LY (HHSEI.
FBUSHL G @(F B6Tems Camer (Dwarf Planet)
eTeTm|  H&lev  eumesfliusy  w&Hlwis  Guireneu
o miuSestymsv  (International  Astronomical ~ Union)
Hm&&essfILILITerTSl. @)gleueny GClFuls LiwesT&Hs60
eNetoTa LIy LLSHE&CHTET aNWITPEM6TWLD, B8 65T
glenesors Camemerwd, Fesfles Camenemw b mHeTers
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&(HENSETITEL Y TTUIHSI6TETSI.

Shss 2011 wrFEHey W Cresteiv  Gamei
LTenSenWsE  &HLEGLD. A5ME AbHSS
2014 oy sevgey  GmLiguisst GCamer  eiflenws
gresoT(Hib. 2015 @6V Lj(ehCLTen6u G (HRISWG)LD,
& YEplLmemeuwld 6T FlenesoTsGameiT
GegeneTld 2 6malls HHeUsL eI, 2015
60T 2gOemev 14 @6V Li(ETHGLTEM6US, ST6vTIE
CFsved 4gls Osbheumst eaflesorasliey 5
LTHBIGET  HDMSWD  H6T  &)I6m650THCHT6T
GerenesTud Y FTLLD. Yim@ &wmy 100,000
eTesoTenl1&6m8  W6Tem  (GeTeml  Liesfles  Gasmeir
SFlevgemswd (lcy Dwarf Worlds)  L96vedwiest
HETTHSIV @\ (HSELD 6UTETL6T LDHEMS SHEM6ITULD
ClamevorL &l LiLIf euensTwi&Hens (Kuiper Belt Globe)

eNer&aLmes CbTs & Lb!
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LLBHGameT allwmpefled e96turaLiLIey H6voTLg)
6T6OTEDT?

P& (PHOl6L eNwimpsnest CrTEHEE GlasTm
&601e01GWiIT 6lesoTermiomall M| 650 (HSBL(F GLosv
Lwesord Glawiw  GCeussoTiguN(HHSH G SIBOHEGL
LLSlwmev @ (HSTLD FFLILTMHMEL 2 haI, CleusTerls
Camerme @BST 2-HID CIUHMSI. SSHE HNDE
Cgsttm  &meverdlesfl eNetorammiemall  eNwimpenssT
3i6soTL GleusiTerfl Camemmev @) (mH(Wpemm FFLILITHMEY
2 HGID, @MHWHM LLBIWITeL FFLULUTMHMEY 2 HEILD
QuMMI 3 euHLMEGET T(HESHS. &esflesCamensT
CIB(HMIg GLOEYILD ELPESTMENIT ,680T(H & (ETHLD 6T (H &S G
S eeTmev Geusoms 2 HHLULLL LG IS Glgm(bhleumsst
eflesorasliLiey  LluNed(pbgl 13 wrsmssrley
(9Naryeurfl 28, 2007) eSNlwimLpensst GIH(HMIS] 6o(H

yHlw eugeummmis Frsenertenwlll  LflhSSI.
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Kuiper Belt Oort Cloud
Relative Distance
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sbhss 15 wremsefesy (gOer 8,  2008)
gerl&HCaETeneTs SLHSSHID HHSCHTT eugsurHm|&
FM&He06sTGW.

AWIMPEn6STWLD  HH6TT  [BT6TT(E — HIEN6TOTE
Camersememu]d afetsrasliLe) GHHREGL Gumg),
LLLBIUSe0) (g eNlevoTasLiLIeO6tT HeSesTss &(hHeda6rT
SLTTW @uisSsL LLLest. &601601Gwim 6l6soresn) smei
2003 @6v B MG AHHSSIL UgIS QBT (Hleumedt
2007 @e6v 2 emall HHW HHeuemney B LINwG).
eflwimpesflev B wrMleumb ‘ClEbbln eubhaley’
(Jupiter's Red Spot) er(OL|LD 62601GeUESHe0S L) (6h&LD
@mmeueflemwt (Supersonic Winds) Si6TH&! S 60T
Cursens &S 6NemsaLTSL LILWD 6rh&Hsgl. 2005
4650T(h) 6uen T GlEBBIM 6uhlEserflev 6o(F CleusiTemerr
bereul_L (p&lsv (White Oval

Cloud) Q& fbagl. GCay(b aNwimpesilesr ki
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Ten Years and Three Billion Miles .
; . ; g 2007-2014
v Fawr st of W
s Jupiter to Plu
. slorady in o
: L
r-ﬂ-rd?:-:::d:

" Jupites .

Earth 4 February-March 2007;
W the apaceeralr lawsdhes durng
¥ the frst hres wooks of ity lnunsh
H winterw, @ con fy by Jupiter and
prww up b thees years of fight
. tarres writh the dhngabel-lhie graviry
e boost prowvided by this geont planast
[The-Birwsiekinet shazsarn on this Rgora
B apiumet a lownch during the fet
; 17 days of the windaw.]
.

jonuary-Febnyary 2008:

= Harws Horlaons” ipanroh dus 46
lowsnch from Cope Conaveral, Flosida,
during & 35-duy "hewnch. veindiw"

2017-20
With HALA
o1t will b
OF OF 1RGP
bebyengd Pl



EUEDETWSMSLI LILLD LN9SHSHH|. SiHS 6ULL 66D
Siemwlifey GleuE FBLSSEHL 2 6voTLT6T EP6ITM)
&rés Glarggisenerll (Clumps ofFine Dust Particles)
UL eT(H&SHSI.

eflumpstt  FiememreECamefley  afetarsLILIGH
E6BBTL6516L 6T6BTEDT ?

Hgls Osmheumest ellevoraliLiedlsst  Faiflw
srolym eNwmpesilesr erfloenevs &lenesorsGasmer
"Geumemen” (Jupiter Moon Lo) &Fiflu  (pemmuNev
(PSHET(PHV  UTTUHS H&H6EUY B LILNWG].
eflesorasLILIeSlesT Clgmemey HLEF 2 6me s STOITT
‘Georrgrfl L g9 (LORRI-Long Range Re-
connaissance Imager) eumeL&T 6TfloeNEVL  LiWS
Qardlslsw  (Tvashtar  Volcano) &mLdlemw
eflergaresl UL Nigshsl HDIUNWGl.  ig6dT
Gampl yems (pHlev 200 emwev (320  &.L6)
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2 WIHGHIEE 6T(PUMSE STLIQUIH|.  SSHGHIL6T
H&Hlw @ yesor(h) eriflioemevgssiflest er (L& Flsenemuid,
20 GowpulL serellwey  WLTMIUT(H&EEN6TLLD
&IS58

&S Osmhleumsst eSlesoraLiLiey  LILIesoT&glen
@\yevor (h) (331N, 69 (65 (6hITEBT S SILLS
GM&CsMeTE6T Cleumm) HEOLHSHETT. (PSHEVTEUS]
QI S|6BTLS Gamerflesr FILUTHMen6UL
vwetu(B&HS ety QBEHESE  ClFeTm)
CousgHens allenreums @eug| sreoTm| LILNME epsuLd
QEWsSMHSSHI. ISH60TTEV 619165578 LILIEON65T

Geusld  FH&MNHHIL  LWesTSH  HTEVLD
GODHSH. @TetTLTeuS ] aNWIMLPEDISE H(HEIEV
FrUYE  &peveiFensl  uwest  U(HSSHWST6,
Gurgerey &OHMWEHE &HHeow  (Jupiter's  Or-
bital Energy) eflesstas L6V &emeumigd Gl&meism
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WPusmgl ereTUgl HMWL ULL.  euallsD
Cewssley L gsesGasmsT aflwmpssilesr FFLILIMTMHMHEL
&m&Flwmev (Gravitational Slingshot) eSleser sL1L165165T
Geussd Wewsl&HE 9000 emwevy (150000 &).L5/wewsfl)

Ll6em S WITEsTS)|!

LBlWNeS(mHg  FUlEms  epILS BIET
blyewory LEhGLT CamEns e FaslTn GlEFsuay|b
Gousll UTeMHUN6L 9ETTTHLILIENEVE HMEOOWITHS
Smuesty ! eNwmpsGasmerflesr  FFLULITHMEY
2 hg &FHSH SemeurLl LLelevemsy  GlwesTmITsy
eflesoraslILey L@EhGLTeme  SessTL  epesTm)
24,6007 () 6T @)6TTED)LD HSSHLOTUL 6T(H) &5 (FHLD !
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Orbil of Binary
. Kuiper Bell Objecl
Pluto's (1T, 1998 W31
EI.I e Lo

Kuiper Belt and outer
| Solar System planetary orbits

The Oort Cloud
(comprising many
billions of comets)

Ot Cloud cudmwiry
drawing adapled from
Donald K. Yooman's
ifustraton (NASA, JPL)




18. ufld wewr_evHHIb
IIIUT6L Lwesrd GFuiuwjp
THT BTV AT

6116001 BLILIGV I 61T

[sL(Henr : 18]
BITHLISTe0T () LIW6soTd Glauig)
BT TeSleT
el afesorasniemeall @) yevor(h)
&flw o6voTL 6VE
&LpGleuerfl Geusdl smevoriy
S6v0T60)L 61 6B0TLO 65T
LDETITL6VSH608 i (H L L6or!
BTHUS| BTL&6II6V

www.Kaniyam.com 732 FreeTamilEbooks.com



.:Iﬂtl.'l._l :h:'lm

Q6us 67630T SV SEYT

www.Kaniyam.com 733 FreeTamilEbooks.com



Clembblims CamEns &&
FaaTID ClF6Le)|D

Tr&0\sL SWTTTE) 61(HEH S
NemmenLom Qulmest Fres6lsL
CleuE sy ClFsveug)!

6ug| LBlem&6)! eTemL (§enme!
edleumssT GlFsve !

Qusss Smeir Wlense!
LILI6TOT S ST6VLD (SH6nMmey!
UT&ISTLIL Blenge!
erifleurrw] oy y&meot edley!
STIHE [T &FITE60THISH 6T
Gempay!

uflBlullesr s&lFeiesgmen

el mesfl &L (gL

UTSILIL&6IT (GHsnmey!
SOLDLIG)| 24,6007 (h) &5 (861
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3Ih&s L& wessTLsvLd CLITEGLD
EUT6TT 26T &)
TSl 2 5658

!

R(H BTVHFHL SLenevs &HLLILGCSH Foeumevmest
FrgeneTwnss 0s5flhss. SOHCUTEH LweTU (D
o eiTeoTs: — FEWMeT  6TflF&HH) T8 6l&L (Ha6T
SiElev0leusfll  LIflH  esTTLEVL  LIWIETITS &18(E
FOHMEH6V6V. THTHETEVSHS6V LllesTerT sperfl Cous g dlev
GlFsvsy|d Si658)|L1L9em6B0T6Y 233 SI&T
elesoTEHLILISVSET SjevoTenl Ll LIflE  LDesTLeVS M S
QIB(HMAISLI LILIESTLIL6VITLD.

Cugertmy(h) Clamulen - evsoLITesTGenT empLIT

(Astronomical Society)

“eumerdloy  emmevwom  FrsGlsL  6T(6h&l6oT
(VASIMR) eflesor@leusrflll LiwiessTd GlEuiwig SWmymss
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Project ‘Orion’: NASA’s 1950s Nuclear
Bomb-Powered Rocket
Posted by Ralph Bernardo on October 11, 2008
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@mEEWL gaysametrsemeTud allL HHes F855
eumihg lesTesf ey 2 HgIE Frgeord (High Power

n

Electric Propulsion System)

"BTmRIGET QYule] eNHSHS Gl Freblsl
QuUTPIFemISHED SenIlINenestTe|  HID)I5HE
wrmmL’ (Transformational Technologyin Nuclear Fusion)
sTeoTLILI(heugl.  ellesorGleuafll GUITE @, 6UTsH5I6S)
@rerwesr  erflEsHl LweTumh  GlLWWITS
CeuEgrrd Glamesr(h) GlEF6LEVTS| 6TetTLIS| 6T6TTS)
QB HIM &TeVs S| 6TEvoTEsOTLD.

ool Fru&lebl6dT &rriguimsiv (Franklin Chang -Dial,
VASIMR Plasma Rocket Engine Chief Designer)

"o1p  ellevorGleustl  eetoren)|smallufisy  (Deep
Space -1 Spaceship) @\6OETTHHIETET S UIT6ST
o by &&5FH  erepFler  (lon  Propulsion  Engine)
eflesorOleuefls;  HILL  sugeumHmley  @Gieueniy
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LwesTUL L Jrsblal (heseneT Sl BlgsHsH STevsHSH60
Lewfl LifibaieTan).

wr&m el (sh(epmesf), mesr LNCTmLN (NASA Scientist
John Brophy) (August 19, 2000)

"Ll F&H  lestesfluisy  eTEpFlest)  (Solar
Electric lon Engine) etestlL(hID L& ef61SHen6sorLl
vwesrum@h  @umpens  BHlwdlemwis  Nestumm
Cuuwiwrs  eflesorCleusflufiiey  Cousmev GlFWIoIMS,
BIRIGET SIeseT (PibhsHgl. Uil CleusflGummin
NlermenLom wiesfl eumwy LLLSIWI6T &MTHE &H6T&Hens s
sT&HEGWL GCurgl @ (mellswmest Nermeum ih&E
SITRISIN G eUTbenL 2 (HeUTsHGHSIMG. e6uGeumy
SbHsGL  OCleueuGeum leTesflusy  LesoTLIM(H)
ClameserLgl. Sibs CeummienwGu L,Gamerr sumy

LDEBITL&H6MEHSH SHTEHE 'GLEBITEE0T 6UT6HT 6R6Tflemi’

(Aurora) 2_6BsTLIT& (H S M.
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Project Orion

Estimated speed (max.): estimated 60-120 km/s, or even as high as 400
kmi/s.

Propulsion system: Nuclear pulse rocket (Nuclear detonation rockat)
Isp: 30006000 s, i.e. a exhaust velocity of about 30.60 km/s, or even as
high as 200 km/s.

[Compare with the NERWVA engine which had a Isp of about 900 s.)
Power source: Nuclear fission reactor
Launched: Only scale models launched with conventional bombs.

Weight: 1000-2000 ton {Orion Midrange) / 8000000 ton (Orion Super) /
40000000 ton (Interstellar Orion)

W R Al G o the nisitns objdci AT URRGRRCOM

was 1o visit Saturn and s moons by 1970. The Orion project was aborted



gre eumsasly (Roger Walker, ESA Advasnced Con-
cepts Team)

“Flev gy evoT(hiserflev &g Wi @bl
QurMluiwey mMmemISsL (Nemmevwm  FrEblsL)
L& @0 HleveysEw, W&E0 GlFaueumuisswn
6soTHLILIVSEN6TS C1HTLIHG @) W& & &ELW0.”

L &smevTev 66T (Neutel Project Chief Executive Offi-

cer)

"Nemmeiunm  GlUMMHIEDISHSD  eTevorleuerflL
LW6TSH6mS NS Ceusmseyn, LITGISTLULITS6]|WD
&L CUTEDEI.

6TTRIG6M6ITLI GumesTm eN6voTSHLILIY
el mesfl 6T Lifl&) LD6BOTL 6V& &) 65T MM
CameiTa Eh & (& alemreurasg GlasueuCam(h LsvGeum)
ComemaEnesEl  Cums 2L Gar sWUTTTSS
FHIUTEHIMG). SIBTeUS| S CeusL  LIWI6sTLD
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Future Interplanetary Spaceships

| have often wondered, when we finally manage te start manned
missions to the other planets in our selar system what our first
interplanetary spaceship would look like. Given the size of our
seolar system weuld conventienal recket ships do the jeb? | have
created this illustration of what we might design in the future.

I'm currently working on Santa Maria MKIl Unlike the ship above
the SM MKII will be capable of faster than the present Rockats,

Jason Chapman
Sun Jun 14, 2008
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6TEOTMITEV [RI6BITEMLD FFFLILN6L (Micro-Gravity) (g6oTmlw
Gmrw, Gflwses sHyeisgsmsy  (Solar Radiation)
awrell&sEheEEHS (BMDHS HTVS SHITEHEGEHSH60
6T60TLIS| STSHSLMGW."’

GLedlL. eflevedlwibeiv (CanadianAstronaut Twi-
ceinSpace)

"SlemmeroLom Clumrmlwisy [H160)| 885D
efletorGleuefll LwewTeg CEwHUTL(HEE FDMEI.
grgetd  lseyd HMlwg, Smeflwssnd (Effi-
ciency) LBl&&g). 50 &G eumL LWlesTeTTMME|& (S,
2 &Gy LBlag FMlw FTE6eTD @&

19108 auwmijig(Neutel Project Head Engineer)

“Wermevwom prablal 2 midlwimergl. Hleves S
SILUTeYID, GlFeueumils GCoHMEmHEE HLILITE|LD
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Bimodal Nuclear Thermal Rocket Propulsion
Investigated for Power-Rich, Ardificial-Gravity
Human Exploration Missions to Mars

The NASA Glenn Research Center is involved in systems and mission
analysis studies for Prometheus and the President’s Vision for Space
Exploration. In support of this effort, engineers at Glenn have been
studying the application of nuclear thermal rocket (NTR) engines to
human missions to Mars.

The NTR is one of the leading propulsion options for future NASA human
exploration missions because of its high specific impulse capability (lsp
~875 to 950 sec) and atiractive engine thrusi-to-weight ratio (>3). Because
only a relatively small amount of enriched uranium-235 fuel is consumed
in an NTR during the primary propulsion maneuvers of a typical Mars
mission, engines configured for both propulsive thrust and modest power
generation {referred to as bimodal operation) provide the basis for a
robust, power.-rich stage with efficient propulsive capture capability.
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Lwessrd Glewiw GCwwmsl LNenesTs) [hHIst|&S
LTOHMD BLEEGHS CHemeu.  eumsdloy Frablal
(VASIMR) eu(praismevl] LILIewTsS: (G5 607858 2-5HS
eusTy&&S glemm (Work Horse for the Transformational
Infrastructure) eTesTm)| BTG 6 (GMILILNHIE CmTD.”

coL9lymuESledlesT Fmmigwimeny (Franklin Chang- Diaz,
VASIMR Plasma Rocket Engine Chief Designer)

Si6voTemLLI LI LDEBOTL6VLI LIWLIEST 8155 LSl
69l6voTEsLILI6V LIemLLIL]

wesfls  @eoTd o mesTMwSeS) (BB  LMHML
ufl&l  ETITLEVS SIS G LWt  GlFWSHM (S
6UELEVIBT LIV &6oT6 &6soT(HID, L|6D6sTSH68 8861
eTp&Hly, evLmy 196lyg&s (Star Trek) Gumsstm
Ceusiteflgdlenys sTLfesT  STLIQW|D  HLOG
FhgeneTenwd SLlg TWQLULNUNHSESIDTF. 60TT6eV
Si&seTey  HlemmGeumieudley Flesey|d,  FlFpLb,
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Nuclear Fusion Spacecraft Concepts

ICAN-I
[ACMF)

DISCOVERY Il RS
[MCF]

240m

Meontage of fusion-powered interplanatary spacecraft co
(1987 -2003)
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GurpeTey GlEFsveyld  @EHLUUSTE,  Sj6UaNSHS
SILLMISET STOSLTH WD, HhHSsUUL{HIWD, SHeTsr
emeussEL  LUL(HD  eumalesrmest ! S6BoTERL LI
uifl&) wettTLevmiseflesT speflwimessT(hs STTHRIS6T
smuenest Glawiw Wprywrg Cursmallsy @ (HLILISTEY
SILILWESTRISET HMISSL LIL(H6T6meT.  @)g6uemiy
Faswm, HOwflEsTeler mrem, GrmlLeaesT
mEm,  uumer  y&lw  elletorbleusifly  GaLsv
SLEOETTWSMmIGET LweTUHSSH W SHlyeu  erflass)
Tr&0&sL(H&6T H&Hlevbleusll LIflg wesoTL6V [H6T
LILI6BOT BI85 (6TH &5 (F) 6 MMEMEU H{6V6V!

BLog| LfIE LDETLVS516E ABSS HSED 16
QMRS NyTesHbm Glamnhsefl’(ProximaCentauri)
TeoTenID (Sl WesoTLeVD  4.23  eperflwimessr(h)
SMTSHHL 2 6Terg| ! @uGurgl mwg uflé
LD6TOTL6VSHSI6IT 6T6V6M6V &HTesoTlgll eumGuigory (Voy-
ager 1 - 2) eflevorasLiLeugseT GCUTEGLD GCeoussHlev
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VASIMR Based Spaceship for Heliosphel
(NASA)

ol Nl
(August 26, 2009 )

What we need s Galactica Lite; a hab, small reactor, VASIMR i
power, lander/return vehicle etc. and a gas generating hab lau
the surface long before the people. Get there in 34 months anc

minimize the risk of microgravity, radiation, solar activity,
micrometeoroids efc.

www. Rrsilparrhied this (bottomy 43 a lunmr ST aaIEDboREUbS fave
merit for long duration missions too. That their habs can includ



Npr&&IT alesoTLl6oT L6BITLEVSSI60 SLID 6M6UES
72,000 24,650T(H&B6IT 4 (&LD! 1977 2,600TIg60 LILIGTITLD
QarLm&lw

eurGuigny  elleorasLiLiugssT  WMMLU  UIfl&)
D6soTL6VE  (HDCleusfluNley  LwieseTd  Gl&FWIWIL
L6OLSSL  LLLene  I6V6V. eflesoTCl6u6r1 5
CoLNGE @ &eusnrl LweTUlL Slyey, Sleu
aflgsd  grablal(hissT gD 50  yetor(h
HEHHGET BBV @HSHGL  HFHL LIl
LDETITL6VSH60S OB (HRIS (LPIGUITS).

ue  eflurenh  sMTSHe QG0
SiesorenLll  UflFl  eTTLVSMS  ClH(HMRIS
Nesteor  eaflCouss sl  prallsl  GlFsvsy
GeuevoT(HILD. eflCousd  almmgsE 300,000
&.BLy  (eNmmgss@E 186,000  emLosv). LIeTh
BGHS ehs TreEesL(Hb, 6bHs eiflessenw
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reactor

In a nuclear rocket the reactor and the crew module should be
apart as possible for safety reasons. The result is that nuclear pc
spacecraft, which are designed to transpont humans, are some
longer than spacecraft of a more conventional design.

www,Kaniyam,com 749 FreeTapllEbooks .com
his ‘extra’ length has certain advantages. For example, it is po




2 LCWM&HISGID gL lgwl 61Tl CousssensCuim, LlesTest
R6NCoUESMBCWIT  eDLOUG| FOUTEVTETT B &I]
FTHDETT. SHHNSHW &F] CoUsHHMS 2 6T0TLITEHS
S ILILN6T6] B16V6VG| HeWILILNem6TITEY FHS6DI
Tr&6lsLgsd LwWeTU(HSHS (PWeVeVrd. LGS
eNevoTaLILIY TTEHGISHLIgEST LIETHELD, ST 2 6D6VE
FMHETTHRIGEHD ClL(HEGSleTmert. HIFHlE GlEsveayld
SFlsLTEL. LSSV 6 6flGeussHslev
LetT L@ prsblslent phiss 125 1Sevedluwiest
&Geomr eumiLeuy (kWh) &&8 Gseneuliplbd.
SUBHEVMEL  esoremL Ll LIflEl  evsTLevg  GHL6V
&) (6 (ehTesll &L (SLD, sTEhFllmeEGHL  WBes
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&y Ceus eflerslLsE Sleudlwimest
LI [T S S MISET

epetTm WHSW  aufICHTEE — (PeOMmS6T
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elesoT&SLILIEY QY S5&SHHIM(E GMILILNLLL(H &l6Tm6DT.

1. ojevoren s uflFl  eNlevorasliLiey HeeoT,
6U(HAIBTEVL! GILTMHIE80)|H&HE5HMSHE 608 WIT6T
GeuevoT(HILD.

2. 957 Geus elleoTaLILIY (H 6sTlE ou|l
BTVHHL  HeT  (GMI&ECaTensT  Hlevm
GeummILbLIlg HeL&ELI Geustar(HILD.

3. yHw e6voTSHLILIY uevGeum)
66soTLO65T S (6Th &SI LIWLIGTITD Gl&FWIWE &(E
2 OLWSTI @)(HES Geuesst(HlLd.

Nfllie6iss  SyevorLGleuelll w6t &
eflevraLILIeY

Nl e 3j6voTLG\6U6Tf) IG5 SLILI6Y
QUM HISBIGSTETT W &HHSH SHILLBILL &I
SlLLg et (Project Icarus) jgliLienL s (GmMl&Gamer
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Nerva - Nuclear Rocket Engine

KOLILE SKIRT I

INTERNAL

CONTROL KOZZLE

SHIELD

REACTOR CORE

Tl
S PROPELLANT LiNg

EXTERNAL REFLECTOR
DISE SHIELD

An explanatory drawing of the NERVA (Nuclear Engine for Rocket
Applicationjthermodynamic nuclear rocket engine. The main obje
project Rover/NERVA was to develop a flight rated engine with 73,1
pounds of thrust, The Rover portion of the program began in 1955
the U.S. Atomic Energy Commission’s Los Alamos Scientific Labor:
and the Air Force initially wanted the engine for missile applicatiol
However, in 1958, the newly created NASA inherited the Air Force

responsibilities, with an engine slated for use in advanced, long-te
space missions.

The NERVA portion did not originate until 1960 and the industrial te
Aerojet General Corporation and Westinghouse Electric had the
responsibility to develop it. In 1960, NASA and the AEC created the
NHuclear Propulsion Office to manage project Rover/NERVA. In the
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@ a5 mer :

1. ojevoremLl Ul evsTLeY U6 &GS
GoemeuliLi(hid y&lw BITMHMTesoT (h)
GOILLWESTRIS(EHSE, lgenger GlawwliL
GeuevoT(HILD.

2. gemilfenewtrey  FHHWTL 2 HSULHID
(Fusion Power Propulsion) SJ&J& &SLLVTS
Sien&asLl Ll Geuesor(HILb.

3. medeoTl  QUTMHIETDIGESHLD MWL (H
Tr&6sL 69 (H&HS Glewiwils LiL Geuesor(HLb.

4. BLOG| UFlH) LDESITLEVSH SIS (G SHLILITEY LILIETITLD
Ceww  elenpujd Hliyswrengs SeufhHgl
lg6m&6iT GlFUIWw 2emg &l6988 GouesoT(HLD.

&) @\wi& G jevorLGlsusiil &y prEHClEL(HS6iT

1. NMflle a9 Uuss sLusv GLLmeveny (Project
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Nuclear Concepts

Project Daadaius
1973-1978
British Interplanetary
Society

1021
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explosions
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Daedalus)

@ns &y eflstralien 1972 @6v Nifllieax
SfsvorenL Ll LIflh) puiess & eleorymev Sl L
UiLgl. @&l 12% seflGousgslsv (0.12 C) 50
AT (& EHSBG6T 5.9 qeflumesor(h)  HTTSHSH60
2 eem “LjestmiyigesT elesorlS emest” (Barnard’s Star)
CQEpmmss SILLBOILL UlLgl. @ULel SiHh&E
elesorasLiLieumesT  GLLMeveY 630 g (190  LBLI)
bemD 2 6Temgl.  (WHL AH(H&HE 46,000 QoLlifls
LesT L@Eheyd, @yesorLmd i(H&E 4000 Gl.L6oT
LI@EheYLD Cl&messTLGl. (PSH60(Hh&(E) TTElsL 6T(sheleoT
2 LD @reserLTd Sih&E erEpdler  1.75
SU(HL(PLD @uIrki@GLD. Hl95Hs STV ie)LILNenersTe
g556@E efluemss( (Fusion  power  Fuel)
lguplgflwid - wgifliguid -3 (Liquid Deuterium - Tritium
-3) uesfllgSlyeud. FrECIEL er@Eh&leT LmLUGLITE S
GeussLb (Exhaust Velocity) 10 8leveSlwiest LBLIT/e0 BTl
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I &lyeu erflésasmellsot LI @ 50,000 L6tT. &T&HE&
Cl&6veYILD LMD : 500 L63T.

i) LISenetoTey F&5SUN6V 2 61(HLLD @)WIMkI(G)LWD
webOsE olaTanrisd 7% eeflGossSlaib
(0.7 C) s& <emm eNiuulr WmE 1.75
QUL @umiE b @reorLmd HSE  12%
aflGussdlenn (012 C) Geseorm yiHw
efletoriBement GIHHRIGL.  (PHVHEE, 6TEhFl6esT
46,000 Lett erflgsslenwt eTflHg eN6seTSLILIEN6Y
essile@  76.6  Wlevedlwest &L euemTCouss
5&GS sHeTerflall(hH. Waeuh&E —erEpdleot
SIHmIeNL L UL NM(&, @ T6sTLTLD 24(h)&5(S; 6T(Eh & 68T
ewsflas @ 135 WlevedSlwiest &l LBLT eusTGeuss slev
eflesoTasLILIEnNED 2 HFHF GlFLRID.  SH6UG & T
GeusgSlev GLLTeN aflesoraLILIey L&l elsvorLienest
QIB(HMIS LTI 46 24,6507 (H&H6IT y(G)LD.
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British Interstellar Spaceship
Daedalus Specifications

* Owverall length: 190 meters

* Propellant mass first stage: 46,000 metric tons

* Propellant mass second stage: 4,000 metric tons
* First stage empty mass: 1,690 metric tons

" Second stage empty mass: 980 metric tons

* Engine burn time first stage: 2.05 years

® Engine burn time second stage: 1.76 years

www.Kaniyam.com " ™ 20y Z0.00 " paB TamilEbooks.com
* Thrust second stage: 663,000 newtons



Trap |

Magneet spoelen

Project Daedalus

Project Daedalus was a study conducted between 1973 and 1978
British Interplanetary Society to design a plausible interstellar u
spacecraft.[1] Intended mainly as a scientific probe, the design c
specified that the spacecraft had to use current or near-future te
and had to be able to reach its destination within a human lifeti
Bond led a team of scientists and engineers who proposed using
rocket to reach Bamard's Star, only 5.9 light years away. The tri
WWWek@h a6 0e 50 years DAt the ﬂﬁg#mﬁnnhamﬁh fle

enough that it could be sent 10 any of a number of ather target s



19. oiewngalev BTFT WONBHT
Bub @D et
BlevaNB@BHID, DB

SOuTeund vwesrd GaFiwg

S L DB HBHI.

[BLBHemry: 19]
1560 &Y FLO6NITTEI Bleueailev
SIT6V 6M6USHG|
BrbLS OBLE SpETHEET S
& evor(HlD

. e\evoTETD) | 6T 6Ll LIWLI6B0TLD
glamiGal
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NASA Wants Ideas from University
Teams for Future Human Space Missions

Teams at U.S. colleges and universities have an
opportunity to potentially help NASA with innovative
design ideas to meet the challenges of space
exploration. The 2019 eXploration Systems and
Habitation (X-Hab) Academic Innovation Challenge
supports NASA's efforts to develop technologies and
capabilities that will enable future human missions

ww. Kgibiaghebur solar si@tem. FreeTamilEbooks.com




Gleustoressflevailev (gL Cuwim!

IF| 65T 650T 1 W1 6] (LD & (TH6&6TT
LD6BETSHETLI LIFLIenL el fleumuiLl
ugley GClauwiuLb.

&l(meull LG &HluNev

Tr&6laL spesTenm HleveGLosy
STHEILEF ClFIg|

sersSle G LUNSE

& 6007600 I 2 6TET&IT 66T S
& (HeN&6T

LD6BOTE5D)|6TT6Y Gl &I LD!
Gleustaressflevailey LjeubGILIWITE
SO (hleiTergy) Faguim!

Blevailev Hmigs

BIThET Qiiesei Liflujib!
Clasusumiigs Camerflev ellomeslgsir

eU16l6eu(h & 861D, 619(6h(6hT68T

www.Kaniyam.com 762 FreeTamilEbooks.com



S4U16) H16MEVILD S{6DLDEHE6LD
BevsT(HLD BTET IS TLHIGS]
IH630TL &MT6V& SILLLD!
seflwest eflesorGleuerfls L GlouE Ceusoms
BlemmGeum) eumEIMGI.  colNemmiflLT SL(HLOmTEsTS
gaLHSlev @QUGUTE EM-1 seflwerr eNlessrasnrys)
@emeoTlIL] (PIRUD H(HeuTuNeL 2 6Tergl. HESH
FOWSSEHL (P (FpellerTenTs &bhg GCUmELD
eNevorFILB (P HWTFTE) 6U(HSIMSI.
enL&CHD ammeus (Flemesot ST, surs(h
wryger eflwer HLLD] mreTalesr [Hleve s
SILILImey GlFevsYIb LHlw SICLLb
WBesoT(HID  1hleve&&HE GlFevend  HTETadlesT
yHlw  SHLLEsHES sL(bHiwmer  allenrsLiLsy
grgenr Geuenevaser 2018 LNUFsufluGsy CSHTLMIS
NLLOseTm SMleNsasl LUL(HsTergl. 60T (H
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Soon humans will travel out beyond the
Moon

Construction has officially begun on the spaceship
will achieve America's goal of returning astronauts t

www.K n'r° ':kh'“#dﬂa'ﬂﬂ ﬁé&ﬁéﬁiﬁﬁﬁm %BEH"E

at the NASA Michoud Assembly Facilify near New




mijigest [Lockheed Martin] Gsmflihgienm bHlLesorr,
By, ieSerey BTET afetoraLliLey &L (HLDTesTs
FalLsHHlev, eflwest (GWE FLL eNetorFlblps
FMSHETTHRIGEN6T, @\TesoTLTD 6llevorGleusflg GsL6v
SLLS55®E [Exploraton Mission - 2(EM - 2)]
@ ETTEHSHS &|6UMISIWL|6TEITTI.

prerellest  SHHS UHSHsenewT  erflwiest
efletorGleuefls, GoLev efevorasliuedlesr Sl - 2
[EM- 2] ellwresflsensrs Clebbime CamEmns @,
MM &GFlws CamEns@EGHL HTHSEEF ClFsvag|L e
SLUTeYID  uwessTd  Glewwy (G m&GasmsiT
Cl&mesoTL ). SIhs WEH rreblasl  Gluwiy
SfevorLGleusifll  Liwesst  egum()  [Space Launch
System (SLS)]. wueuriig GFeusumiis Gamerflev,
el mesfl &6 CUTsEUTESIS G, DY
eudFlliy& G 4HWw GuCummse Fal b HenLILIS).
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suTImME@GL @ns sfluer  alleorsluGey
@aluenT @QUBIEIWL 6 SHEN6TITE  &FITSH60ThISH6ED6IT
aflLs Slmemw l&E&HGE; 80% LIEHE FTH6TRISH6T
GODBHSSI. 30% LEH Blevm GeTmwgl. (& Fwe
SEHTH6T HTEHH (PMIHG CUTHTSI. LITGISTLILITET
SW&SHF FABID [Pressure Vessel]l. eumwys s&ley
Crrrseg|. 2018 QEuLbufley  eflesordslp
SWTTMEGL eTedTm)| eTHTUTTSHSL LIHSIMEI. 5657
D& S1& colNemmifILT, Cl&6tT6nTI 676 SH6TEHGI8 (S
Tr&0&L 1960 @) 6n6stTSH e 360 LILILILI(HID.

LIV&6M6VE &S LDMemTeU(hsE ellevorCleuefls
5 ml60 HITDISS QY16 GUMUILIL|S6IT

2019  oyevorigen  BlsL  Cum@  eiflwest
eflesorOleuefls; GoLev (GMlliuemilesE Glambley
HeDI5HsS yohsellenersst  Lflw  , BTET
SCwN&ss s, L6VEHED6VE &S
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LOTessTeUT&(EHSE — Gursmellsy  eumiiliueflés
Siemwliy  eNHelsgisTergl. 5HE CsFw
eflesorCOleuell  SIMESHLLen6TE:  GlasmenL  (National
Space Grant Foundation] BHimiel, CsibelsHSHS
QOB EHSHE Lmevy 15000 wpgHev 50,000 euemiy
Sleflee (petTeumgleTengl. Hpeunn eSlesorbloustl
QW68 GHMILLew &6 S, Bl 2818685 meussL
L (heTergl.

1. eNevorGleusfls sLiLey eNetsTASID 2 L Heusd /
eNlmesfl Heus g eoL: Hemrs CaFrsmeTs s
Coemeuwimest  Hewofley  S(PSHS ~— SHEUSLD,
sFleunHmal. HTHM| CFNISHIMSI.

2. eflesoTeHLILIEY FTHET @lenesTlLs GG TSy
B1650)| 881D [Fabrication Process]

3. oJ6voTLGleusTluN6L 2 650TEYLI  LIGBOTL Ml &HEm6ITE

Crilgg emeuss, (&H6fTE (@Lpblenevenwl
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vweTUh &S GeflFeamssr ermum(h.

4. 9 Gamsirserflev (blevey, Glgeusumiil) gmu(HID
Mewsfl, Crml CBTY&HEHSE W(IHSHIEUS Fal
S6MLOLILY.

5. ellesorGleusilufley  wessflyflu  &w  @uisE,
BH&TEE) EUTEHETT 6DLDLIL|E6T.

6. sevoflesfl  Gumedl  wmLev  HwmflLiy
eN6TOTHLILIVIE (S 2_6%6T0T DM - @MESH U]
S(WPHS WhHSH D [Spacecraft Temperature Swing

Compressor]
7. &TFUTEOLWTSENE([H 2 M) (68D FTSH6TLD.

BO&E, [Hleve] F lUleysHFaLlD. &flw
GbHbu  eugeommmlesr  CemELUSWL ;  eSleser
6Tl M &6TT, eUMEVLBEIT &6 &M &L, LIS LjwsvlgLiL]

WITQ|LD SH6ST LDETTT SH6mHSH60 6T(WSLILIL (H6TeITer.
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@ bleveys HAmMmTF (Moon Village) SiemipLi]
61 (65 (6h 6011 & (6T 55(8) 218 60T CEIT6IT LIsBITLIT(H&6m6TTS
Calg aiMlweyw, LpFelsll Ldlg CammHmLD plwe|
2 gail Glauwiub.

remellesr (GMI&HCHETeT : Hleveyll  LiwewoT
Hlemeuwild &HMbe HH6L BIL(HL LIW6eSTUTL TS
fAmlg Anlesmit Cuflgrs Geuesor(Hb sreTLCS.
eu@  Brisefley  wesflgmeEHs CoHemeuwmsst
Qamflev mILL emwliseT sSLLL UL, Sf6url
UTGISTUUTLE (Gl LDESITTLOVSSHIS G SLILIT6V
Cesveuild  LWHHAOWL  GlumieuTy  eTesTm)
THTUTTSSLILHIE MG

wimest Gleumjesry [Jan Worner, Director, European
Space Agency (ESA)]

BlevalCev LiwiessT [Hlemevwid enwsHs LNeor
eTeoTeT GlFWleus)?  ¢etTm| Lesflg elflesorCleuerfls
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CaLey Bmissu ULH egieyw HapTEmULS.
SveVgl SHSCHTT  Hlemeowd  HemLILIG).
360G BHlemerTsH Gl UMTLULIGCSH &Hlg6tTid.  H6V6VG)
Geublpmismeug GCumeug!. BTt 2 MISWITs
BLOL6UG| : HlevCeu BLog| HHSHS 16| 2 6V8LD.
B Ceublmbs gMrs CamEnstsam, Si6vevg)
Cgsueumiis Camemstar Curssd glewfleusns,
(petTerTTey,  WesflaT HTFSH HersHlev, ULFlHS
sHreiss Vleass (GWwoleusfluiley LBesorlL(pD
LU emwil  GlumGeussoT(Hib. Clgsusumuis
GaIT(EThE (&) LD6ST&H6nT sn)LIL|6USH M (S) el6voTGleusTfIL
Lwesrll  QUTMIHIEDISHSHSHD DT  26eMHSHLD
SiemLw Geuesor(hi. Hleve & & & GlFesTm) LhsiTeugLd
QLIS S IT60T S| &IT6DT. @@ Blemmumh)  eresTeoT
CleustTmmev, Hleva|ll LIWeTSHS60 F&HTeUS | SHeuml
CrimHsmeY, esflgeny LB (H& C\&messT(h 6ulT (LPLywLd.
EPETMI  BT6T LWewTs STTsdled Henm [blevey
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2 6Temgl.  UTEISTLUL WL (PemMES6T 6T6VEVITLD

D SHEUFLD 2 _6IT6IT60T.

Quimett HlymeoGUTF([H [Professor, Planetary Sci-
ence, University of London]

Clesueumils GCamenersd Cols GlFaIsID HLOG)
ATUSDSS HHLLEUSNE H606, Hleve Ll Litiessr
Blemeowid.  1960-1973 gy evor(hi&efley 6 Fl&Hs
Uflbs  SLGlumeuGeur  wesflsll  LwlesTRISET,
Blevemeud G1STL(HID GISTLITLO6V 6(Th &l6v BITL&6rflev
WPlbgl UrurlLliguiensl; LML6EY eI)(eh(shmesTL
LIW6T&6T 6l sHemnel.  eoTmev  evorLbleuerfl
2 6u&1G6v, HesoTL BITLSET LUNMEF Sien|Lieud GlLm
UMWILIL G E6T HlemL&d all606m6v.

&rgifesr gmil [Lunar Scientist, Manchester Univer-
sity]

3SI(h5s BHleve Ll LIwiessT Hlemevw enLoLiL] LM
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FET QY EBBT DCrmUfw eflesoroleuefll  Liwessr
SLEOETT WSS S 60T LS Y (ETHBT WmedT CleUmyesT
[Jan Worner), 150 LN6veSlwietr Lmevy &l6v HTL(H
eflesorGleuerfl Hlemevwid (WWMIB&I, SLLMMIL LALNS
&sL606L  efphgl,  elesorCleusl  aflwmesflaemeTs;
seflCw salss il YNmE, AHS5S gisssiley
pwm& Bleval LiwessT Hlemevw HemLLIL| 6T6sTm)]
HlenesT &SI M.

'SITITlgWlesT’ ClEwLS &S merT B(HUFILLD,
Clurgisglenw, Seflsglmns CSTHOEIEISS
SASIUT&HET  (pesTUTsS, wmest Gleumyesty [Hleve &
Hommy [Moon Village) upmll Gudlestmy. ''oy&lev
BILH G @eTml BlevefeT LMILMSS6v, LLefNuiler
BeTaMbHS AHglilsh STHSETHEUTN, 6(HoILI(HLD
CaTemevCHTES S Fal SH60855 &L L Geuesot(HLD.

®Mm sefluulL G Glwus sdHieiss
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urSleasr bleveysds (Hlywsmissners [Moon Habi-
tats) HMTSHSH6L HI6voTIeEF  SFWILTUL  @UIMKIEGLD
wb&lgmigsT (Robots] Siemwéss (plgwjom GleussTm)
LT &&6VTLD. LMEMTIH STV HIET)I&HEH
SiemLUUSD  FiHeUl UGS UNNHHE  UsslBT
2 &S,  mamprmest,  YHFCIMeT Y Ew
aurwssenerll Nfleg Tresblel aflessd o &5Hs
Wl CleueTm| UMTS&ETD.  Si(hHSH6SmeTmI
Blevrg &MHMILI LIWesoT 6uFH&Hen6T gFMLI(H&S60MLD.

2030 @ev  pgeaxwm  Hlevellsv  (HLUGwmM
eflesorOleuefll  Lwessr  gOUT(HI&ET  CSHTLMISL
GurHmg|. BlevalledT  @wieveuerd,  &evflog
sevfleusid CHlps CFLOES 318 JHIeUTEW. Cay(bd
Hellemw GBSl Hewsfleys &mm|  eSghlulsv
2 emeu6|Ld, Hlevalley GLuGwmm eusFsl SiemLD&HSE6LD,
SIS (HHG ClFeueumils GCsmsr, LOHMID (& Fw
GH UGSt LNMECET6ITE (6THEs (&LI LIWIESTT (WM

www.Kaniyam.com 774 FreeTamilEbooks.com



Cewiwe|b, HIFHSTLTL Y UIESHET HLSHSELD
S LMIGET @)55|L 6T @)6metoTH &L LIl (heTemesot.

LAl CymGasimerblest, Fainwg SlemevorLl LNTHLO
MWFFT. [gLigev 11, 2014]

SiesoTLOleu6rllg  CaLedletr  BITHST  (PSMH
LgemeuLliL] @b bleveys &lCuimm jemioLiL] [Moon
Colony]. &4,560M6V HHSHE FaL TG TS HT6VEHSH60
eugll GuUm@L SyesoTLCleusT Il LILISTITMIS (6THE: (&5
SmIGL @ elstrbleuefls Hlenmsd [Spaceport]
eT6oTM| 2 MISWMSHSL LIHEImS).

QUNEDID  SikiE  CoHmevery  THITULMTE SO
66U TRISET, yells@  eT(hissl  eurlulLmey
Sj6umnilest aflenev wedleurs AGELL:N]
Blevalley LLGeUM| @FFTWeTsS  &H6VemeUssITlen
HevLEEHLD Y &H6erlmenest (P&Hedlev oy le] ClFwIws
Q& mLmIsemLD.
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speuest GomuiiGlFweu [Chief Scientist, Institute of
Space Policy] Moon Research Colony

Bleveys (HuCwmm GCumerm Lg L GClumd
eflesorOleuells  SllLmssnersd sesflumy  gal(h
Bimieusl umkGsmiilerm Gleumib wrblevs Sl
DS Qsrostehs LLED HonCubo
@uevrg). g Gumev GleFsusumiis GCamer
&LCwmmLd, (PreseTGameTs 660 [Asteroids)
BTgIHs6T GaLev CuTsTm LLGeum| eTH TSIV
SILLBISET Hesllwmy Fal (H(psnmuilsy en&seLl
L\ &lesTmeT.

2{657G Glevredlest (Russian Academy of Cosmonau-
tics Member]

Hlevallev GuYewms HLLbliL efeorcleuerf
1H\L|6voT & 61T

1957 @6v GCemellwg Faxwmalesr 6L 6slls
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yulemws  &oml  eubgsl  esorLGleusflysid
HeuThssn@ el spSlfs (G ewmbmid
umm  eN&HT HeTTOYSH(EIHLD  L|6560TSH 60 &8 (6THLD
LI6V6VIT6BT (N &6 @) (HH&| eubGleTemesr. 1638 @)6v
et gomest aflev&lesTeny eTesTLIO] SH6TTEMITEV "6 (I
H&HW 2 6usd, LHCOHTT oetorLs&GasmsT Lmlw
Gu(meniy” [A Discourse ConcerningANew World - Another-
Planet] spstTmlsv "Hleveailev oesfla @6oTLD Si6mLDESLD
20 GYowoHmd” uPMIE FanEDTT.  Fesu
IHIL|6voTI] S TesTeVL60TIg60T erOlweLGasmellenuds [1857 -
1935] 9i51Cumev Hlevalley geremLienLl gMHLHSHS
2 CovmsenesTwITe s samluil(HeSmmy.

@uesorLmd 2 evasll  Gumflev  LweTU(HSSL
ULl Glgiwsrr g Jrsblal  6lummimies) &ssesn
aN(meSWTE), 1950  oyevor(h)  (LPHEVTSHL LIV
N épEpmenflgssT, GlUTMluwisy 6uUeLEVIBT, HleveyLl
LIWLIGBOTMRIG6T,  (SlgWI6MIOLIL| LDTLEVEEM6T  LIMNM&F
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ClEmsuedluN (&SI, 1954 @60 6&l(Eh(EhTeDTLI
LeD6TTHE0NS 6T(DSHSTENT Y FTSHT &Slemmys  (Arthur
C. Clarke) smmm| o26f HeOWWSHS 6F Hl6Ves
GYCwenLemwit UMM TIPSHIW6TETTF. &GSl
CenLsE Bleveyll s SHewrliLs &HeugFomsLl
el ubB&Smal. Siemeu  eTev&CLomagerflest
uesflsgald Gumey [lgloo Type Models) 2 siTemeor.
LLLB1US 60 (HH &I el mesflasir eflesorssL1LI6016V
UwesTrd GlEwig), Hlevenel SienLbgl, eTeruglGom
LOTL6V (SHL96V&6D6T BeMOLILI SHTHL L|6D6ITHENS
6ULY SHG|6TTEMTIT. eomedT GlIFuNesTOMTITL eTesTLIeUf 1959
@6 leveys HIFluN6L L& &G e(Ih LITEISTLILIT6sT
5l6V6, & (&LlgemevLt MM o CeVTFen6TT For M1 U6T6ITITIT.
1961 @6V 6IWIfl&E WeTTHILL WmesT Cl&HeoTeoTly
S0wfleas  aferblsuefls &y Hlevallsv LD
meUSHG| LB6T (PSS eulfleu@GHSHg, 1969 @ev
6sfl&HT 2 6V6U 6UTEVTM)| LIGHLSSTH.
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bleve] CrreaslsE Gleus wWwsHev Gemellws
wesflgpl  Uwewts  SlLLmser Ly  Gxmeval
SiemLBS6oT. 1972 oy evor(hlLedr [Hlevey Crmedle
Clgsvevild  mrEmellest  WeflHL  LILIGTITHRISST
(LPL9.6UEBIL[HS560T. 2004 oy evoTige) WM |61,
@emerweuy, 6wflEsT 2020 gy evor(hHSsrTlev
WBesoT(HID  Hleveyll LwewoTd Gleumi), 2024 @6
H16v619G6v Hmi(g) HemblmesTm| Himieus S LLOILLTT.
S15ICumsy  Crmuw  eflesorCleusfll  Guireneu
(European Space Agency] 2025 @60 [HleuailGsv
Q7 BHIrhsrs (Heene0 HOWWESSH SHWTITEH
aUmHEBIMG. LUUTEID, @bHwmed g GLTeL
2030 gyevor(hsefley HL&ECSM(IE Hleveys (5)lg60n6V
SIMWEHSHS SILLLEIL (heT6ITer.

‘Blevemneull UenLEHS Bl @ uissmsGsr
Lblemwiuyd wHm LIS essTLevE CameTeHensITu|LD

21L& S 6IT6IT60T. QLBHEVMEL  [Hlevemeus LM
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SLTTUI6UG|  6T6V6VML  LUTems  GameTassnerL
umm) SMluyb usvsessilwrg 2 sirergl.  Hlevellesr
SeTULTLenU 2 6Tells G&6m6UUITETT ELP6V L6 HIGH6IT
(Useable Resources Like Water - Hydrogen) 2_efTeIresteum
aeTm Coplud GlFsuad S Uialley  LILIeT&Hen6Ir
TS FCHTE&uyeTCermid.’

L Guo (Todd May, Manager Lunar Presursor Robotic

Program)

"BrErellest @Qbs @ evor(h  6NleseTETn)6TEY S
@mluessilesEnn (LRO - Lunar Reconnaissance Or-
biter - LCROSS - Lunar Crater Observation - Sensing
Satellite) BLOG SjevoTenLs Camemmest  Hleveneull
ummMls Slemyedl WL (Hib 4HWw SHeuensn Si6rflassLl
Gur&lestmesr. CoHemeuwImssT SHemsds STLFL UL
ugdleysssT (Images), LTSI Hemg &Fifleyser (Lunar

Landscapes) (| LT &l6060lgSHl60 ChmsasLL((HID.
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SeuaisHs HH6U0 SHHGH BTET (GNem6UEEHLD
HEMMHIG(EHE(E NUTMISET SHMHD. HS @ Tesor(h
6esoT6TD) |66 SHEMETT S, SWflgs & WweNeoTy
2 6iTerTS  lgemsesT  CFWG|  FTHETHRIGSEM6ITL
LI6B)L&&|6TET60TIT.

L&6Irei (&8 (Douglas Cooke, Associate Administrator
of NASA’s Exploration Systems)

"Blevey T e efletorasliuey  (LRO)
HIED)|SHSHOTEST  F 26076078  6lesoTasn)6men).
SHS FW smeNssfler eNesorFlblp Hlsuellest
6T LDGTITL6VSHSI6V  6TD&HGLI  LI6VEVT6soT (h &6
CoemeuliLLL  &5H6UmeVES OGISTLIHEH el
6U(THLD.”

$6yuwiss 60 (Craig Tooley, LRO Project Manager at
NASA)

"Blevallest  GlEemer  GHTHS 2 6mayLD
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"eu&lgmen”  glemesor&HGameT (LCROSS)  [hleveneuss
Gameurseunrs OBHHRsSL GUTEL  (H&SCLTUF
2009) &srLHemwiwd, BT  9HSH6mSHH v
B 2 6TeNSHT  6T60TM|  (PSHEOT(IPHEV Q4 JTWILl
GumeuensW|b 2 6v&L1 ClLITE)| LO&EET &6voT(H S61fl&H s

T TCHTESI L sTCaTmD."’

Lmesfliiey sy erigemeiv (Daniel Andrews LCROSS
Project Manager NASA)

"blevellest  HeMHH GV  LemSULL  LLTeus
g6 (b serflest [Fossils] &600T (H1L9 g LIGLI QI
LIFUIFLILIT6DT, &Lp&Fwimest Bl&spFFWITES
@masl Cursng| ! @(HCeusmer gy Hluflev
o esorLmeor 2 ullifleots; Gommmmiseflesr oy Famesfls
BIT)|HESHEHD SHMICH @) (HESHEVITD. Y 6TTTEY
Semeu  wmeyd U Feurster @G0
ETETMISTEDT TS UM &S Cmmib.”

www.Kaniyam.com 782 FreeTamilEbooks.com



&WevFGlom &esrervmeiv, ClLeTH &S FlenesorLl
Gupmrfflwiy [Guillermo Gonzalez, lowa State University]

iHlsvemeu CrrsE) esor(Hid HremeadlssT LiwesTLD

2009 o9er wMHL 17 YW GCxH mTET
WermflLm  sestmeursy  (pemest  (Cape  Canaveral)
eflreTliLenL g6y HemsHS e (HHg  eflsrmm
@uesot(h  HlMTTHCHTETHENET  L6VIT6M
5 prsblal  epeud  Gleummisrors  Hleuenel
Crrad oetNustergl.  Seummilest (L&
&M&CHM6TE6T : 2020 QYD By 650TIg60 ClFeLeUTUIS
Gamerflev HLLD en6uSSL CUTEGLD HTET 696v0TGleusr ]
efloresfleeT SmEGLD QRUINS FalSHHE QLD
Ca[Hleugl Hlevellstt Sinsserssled B 2 6rensm,
aflgshe@E mamrmeT Ty @) (HSSIMST
6T6OTM| Y16 &6 GlFwieug|. BTETellsT @ TlenLs
glenewraGCameitaeT (LRO - Lunar Reconnaissance Or-
biter - LCROSS - Lunar Crater Observation - Sensing Satel-
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lite) S1eumMenm @)65TEn) LD 6T T6ToTLY6V &630T (H L1985 (8LD.
SBs @t glenenTECHTETHEHLD  TTeH6leL
gellw 45 BlIBILms6T &&50 Nflhgl CleeTmeoT.
blevrallest allesorOleuefles &mMls gleneseTeGasmsiT
LRO  @uGumg  Blevellssr  FFLUTMHMESI6L
fah 50 LLBL (30 emwev) 2 wWrsHHev eulL
eiglulley &mm eumSIMG.  @TestTLTeUg SHLL
ClgesTLT pm&blsligey (Centaur Rocket) GlEsusy|Ld
HD6TTHCHTET  co@2 (58 [BIT6IT(E LOTSHHIS6T
&055 (s6Lmuy 2009) Hlevemeu GlH(HMRILS
slmeull uGdHlesefley &OHM) @)(H SHeDEsTTSHETITEL
HETHMSS STHSHG GleneTull(h H(HTETSHIT 6T6TM)
QTTYD. g e Uflyb @ns ADyS
@QrlenLs CorsenersE pGWL HEHE ClFevey
&Ly 583 WleveSlwiest Lrevry (2009 HTessrit L&ILIL)!

GAlwu 65 LweTUhHID LRO glenesorssCamer

LwesTd O&FWIg BTeveny BILs&eflsv  Hlevallesr
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FULY  WestTLSS6v  Fleslwg). NG s
BlevalletT &I(HeuLl LiGHlserflev 2 ewsfle (@ (HSTLD
30 emwev (50 &LB) 2 wrsHHeL HHOM eubHSHSI.
mreTelles @bs ellesorolsuefll LiwessTd @\rsvor(h)
SIeuFWILDTET H&H6UMEV SHMIHEI C\STETET 2 6L,
@erml BHleveller giheusdley bl GY UGS
SlYSBeTHSL BHETETHT eTerm| Sevor(HILNgLILS);
@resoLmoug  eTfless  efls@EhD  enamigyeest
sumyy blevellev 2 6iTemHT 6T6dTM| Y UI6 GlFWIEIG].
eflesorGleuells; GaHLM LWewTrRISE6V &FHE TS,
6(h LeessT(h) eTemLLl ClUM(hemsns HT&HE Glgsuey
BITEFIT6 5 (S

50,000 Lmevy GlFeveUTEIMmE). EYR: 61N
elesoTGl6u6Tfl e mestl & (6T &5 (&)L GursTallsv
b7 Osmeor(l)  ClFsveuGam, Tr&6sL(H&E
aflgssls HrausHemns gonme GlasveuGsT GlL(mHLD
B&lE  ClFsveney 2 auLTeHEGL  CHEmeUSETTS
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©\(H5&\6tTM6DT.

ySw bleveys CaL60160 &&\ieig s, smaunig st
6UITW QYT MUIS60

1969  SUID  YETOTIPEV  (PSHEBT(PHEV  [HEV
Qe TR Hlevmalley &L eneusHs LINMEG
1972 oyevor(h  euemy BIFT  OIHSL 12
eflesorOleuefl  aflomesflsensT  Hlevallsv 2 evellL&
CawiglsTergl. 1959 oy evor(h) (PHV 2009 euemIF
DL Y eT(HSHETTE 26085 BT(HS6T (Fa@wT,
QO wfl&sm, CrmuNws sl (), SLILITET, 6n& 6T,
@mbsHlwm) bHlevensu GCBHTHSE 17 LIWLIGTITRISENETE
CEwIS)(HESHTM6T. 60TV Hlevallsy @\GIalenTs
SLLD em6eusHE 6T6v6VIT allesoTGleuerfl 6lmesfles stHLd
SO wfl&Esr emeuGy ! Seuaisd  6IwIf&s
efletorGleuefl elomesilgssT @G i6UemTs: SHT6VEMELSHS
@LmIssT Y mI. SIHSS SHETmIG6T WML
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ellwmesfleemmey  L&6e0l6L WL (HGW  6UTEH6BTMRISET
epeuld GaLLl LlLesT | 2020 &y600Tl960 LOMILIGULD
BTET &6eoTg| edlmeflsensT HlevesE HsnILIL
@sleuenrs CaHLTs @LmisensT @UIGLITE| Hlsuailey
SrTws SILLLOIL (HeTerg).

LRO glenemrasCamer  sppmesor(h)  Hlevemeusd
&Ml eubgl 50 GHMILILL Serrigserfler &@&SHlemw
THTSHITEVLI LILIGTITRIS (6THE (&) LIL| CHT&HEW. ' LRO
BI6M6TTEHCHTET HeDILIL|D 2 W HINSSHS S6rL
ULMm&eT (High Resolution Maps) er&liysmeu [HleveyL
LWenTSHNE @  euflsmliiyurs @) (He @0
eteoTm| LRO &L elepepmenfl flgay(h eumesTigrmss

’

(Richard Vondrak) samI&ImIT. 6Hleve]s @& GlEeven|n
a&lysmey ellstorCleusiil elmesflEemers &ms &L
sHlTeigsl urdlysenst ML H(HEN & ETHLD,
FTHETRIGEHD SV SILMiEl wisiremesr, Gay(d
emamyrmest eurwF GCHulllLy Wess L@GSHlemers
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CoHIb &(MHeNSEHLD SMDSHELI LILLY(HEE65TM6DT.
LRO giememrasGamsit (50  &.15.) 30 emLw6L
o WrsHlev sprmevor(h) &M 6ubg| Hlevallest &errLl
LI6BOTL|&H6D6TWLD  (Sspbleusflemwid  ClamLiha)
QLTTWHG| 6U(THLD.

LCROSS gienesoraGameir B  @\(pLiemU
QLTS

LRO glememorsGamsT &Ifls 2 hgs6en6sTH6T
eLpeuLd [hlevemeu GIb(HMhIS HTEVEMIT HITLE6T &L [HES60T.
QLEBTITEV @\T6BOTLITEUS| Gl6neseTeGasmemmest LCROSS
Clogleurs meIHE Heveneu GlIHIHMRS BT (S
TEHHEIGET T(H&EGW. LCROSS giemesrs:Camerfley
@resor(h) HevflHSHevfll LTSHMHBISGET 2 6T6IT6nT.  6R65TM)
41 Sllg [HET(P6ITET  LI(THEUMETT @\JessTLTD &LL
Q&stLmy prE6lsL (Second Stage Centaur Rocket).
SH55H SSHILET @enewwTasl  ULL  Fm)
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gleneworss Gsmem (Shepherding  spacecraft). 2009
S&CLTUF s WHeOev GlEaTLT [reHblal
bleveneu CHT&HESH HTHSH HeILILILILIHID.  (PSH6V
Tr&a0sL  STHEGH0  BIsWhe 4 BbILmssT
&g Fn glenesTsCamEnD Hlevemeu GCHTEH s
BTEHES 6w LILLILI(HID. SI6MEU 2 _6TOTLITE (GLD
SLS6T Hl6VeN6tT BigSHHETHSH6IT &60T6DLDSHED6TE
STLHeuCHT(H Siguiley B 2 6TETSHT 6T60TLIENS LD
& (HeN&6TT &650T(H LN 19.8(8)LD.

CetTLI TMH6SL SHTEHEGHUSM(E (LP6ITEITITEL
315 BleveysE Gsv 54,000 emwev (87,000 &.L5.)
2 WTHHL  &HMMIE  Gl&TeBTIY (HE GLD. )
Bleveneus STéED CUMTS ST LEDH GODHSS)
4958 Lieetor(h) (2249 &L.&EIFMD) (PH6V 2 &&LD 5216
ueesor(h (2366 &L&EIFMD) eusmy @\(HSGW. &Fml
&leneworaCameiT 1369 Liaesor(h) (621 &).&ITTD) (LPSH6V
1909 wueysvor(h) (866 &LEITMD) euem @) (HSEHLD.
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CleetTLT] SHTHEGH6V HlevallesT HemHSHl60 66 iy
berd, 13 &g e peTem (20 5Ly Hemd, 4 WL
eflLLD) LI6Tem&H6ms 2 68oTLT&GLD. g Cuimev Fm)
&1606T0TECETET 2_6TOTLITE (LD HI6M6T : 46 Silg [HETLD
6 iy eLLpeTer (14 WBLF Hemb, 2 BLF el LLD)
G W50 Yo Qeueisd QILOLS HTHEGSED
Qewg Hlevellsy HsWWD S TeFs sTLfleemer
premellest  LRO  glemesorsGasmar, amLiLNeir
Q5 TeneVCHTEE LOMM(LPETEIT &|66)650T 8 CE T6ITES (6THLD
Q5 TeneVCHTE & & ETHLD LLOWLHSS) 2 605
D& & (6TH (8 SIM169& (G)LD.

Bleveys serLiubley sienesrsGamefley 2 sirer
g BILLS s@melser | LRO glenesraCamerflev e
BIL LIS &(HeNS6T S|enLn&sssLI LIL(h6Temer :

1. (CRATER) (Cosmic Ray Telescope for the Ef-

fcts of Radiation) : &&yeigsl LTSl sener
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SPYL HFlevEsST 5 TemnevCHTES).
efevorGleuefl  eSlomesilasT FHHT HemTHSH 60
BLLTHL  Gurgy  SeumSHE geaemib
sHlTeigFsLl LTSHIIL 6T a1l6ne6TW LT eTesTLIENS,
SIPlY Frgerd.  esfless Hemg CumeTm
Nlemmeivigd WMMID HeUFHISET SHHlTeTFamsn
STHSULLLTEY eT6oT6oT  CH(HLD  6TEOTLIENS S
STEYID  FTHETRISEN6TUD  Ol&STEtITLS).
SIH6ETT PeID FMHS HEUFHISGET SHWTleHs
BITEFTEYE(E)S SHE6L6V &l60L & (G)LD.

2. (DLRE) (Diviner Lunar Radiometer Experiment) :
Qeulin  er&lepmefliyg Cargeners  &mel
bleuellesT &Hem Gleulil, Sjg&HsHem GleuliLib
Sweaupenn  sHMIETSUNS BHS MWD
smel. @& Geflihs NFGssmisefley 2 erer
uesflliLigey (lce  Deposits) &I (PILT6OT
&sHUGS, umemDL UGSH&Eener  Hmluj.
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@emeu er&lTamen Hleveys Gs (Lunar Landing
Module) @mmBIEL @LmSmeTs CHT0HH &S
2 56LD.

3. (LAMP) (Lyman Alpha Mapping Project) emevuLoest
QLo  Gerlugliyg S, Lme&T
efULLenL &GS &LHS (In the Far Ultraviolet
Spectrum) blemsvuisv level6tT &H6ITLD (Lp(LP6ELGILD
Crradll udey GeFwwb s@mell.  HlimeuLl
uGSseflev uesfliuge], uwesfll LLFEFuD
(Ice - Frost) smemd &(mel). HIFHSTLOML LIflS
ceflallprs Hlpsdlev @ mmHg KNme CsmerT
Gleusflggd, eumw epeflaeT er&lGlrmerfles &L
LGS &enerLl LILGIW(H&E)LW.

4. (LEND) (Lunar Exploration Neutron Detector)

Bleveysd GoLedlev HluLlgmesT 2 emeyD
&medl. hleveys GLpoleusiiluiley smamigrenest
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ugellweremensLl LiSley ClFwieugl. FhSHlrestlsv
2 euoTyLILI(HID &s&Hreigs  SITmIEGselev
BILLLTT6T LFLOTEs)|&&HeneT SMlud shed.
@ser  gpeud BT serHHlev BT
@\ mLIenLIS &6voT(H Cl&MeTETeVITLD.

5. (LOLA) (Lunar Orbiter Laser Altimeter) : bleveys
Gy @mmEL ugdseflear &flemeu (Land-
ing Site Slopes) SieT&HEGWL &HHeT. HeTs e
&T[H  (PTLTETT  SHETEOSHENETWD  HmlujLd.
BT TLT Gleustlgg peTer Gleustlggsleveum
LG S&emerrwLb SI6MLITETLD SITE)|LD
&6m&&(HaI). eTHFaHmev Hleve s G @ mmhi(EGLd
QLEsmTS CaIHosH&s @QbHHE SHH6U6V
2 56LD.

6. (LROC) (Lunar Reconnaissance OrbiterCameras):

Bleveysd &erl ugly 2 emedluflest epeTm)
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STBITT&S&E6T. 6 LT &60601b&SH60 SMILIL
GleusTemerl LLGIWLHISGWL @@ HILUS
GmIRCsmesTs SILlTTaasT (Two Narrow -angle
High Resolution Cameras) Siemw&aLl LL(heTer
eoT... 100 5L &l6vedlngHlev aflifley GCamevors
STEITT eesTm]. (One Wide& anglleCamera)

7. (Mini-RF)  (Miniature Radio Frequency) (Tech-
nology Demonstration) &m| euge| GCrGuim
SIETeUemevs STBITT.  Hl(Heull LGS &erflev
brluesil oenwlenull LLEWHSEGW. HDE
@& Oluller o eiTer  glemewoTs  CameT
sLHuurh  HTRIEGSEHLEID  GCSTLY
ClameiTer eussh) el &G L.

BrET Fhhyener WeawmhH GCoHusF OFevevs

SITIF6UVTLD 6TEBT6UT 7

P&V esllGHetT Hlevalley &mev emeusHgl 40
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Locations Of All Lunar L:

# \ USSR- LUNA
UNMANNED LANDINGS

Luna 2

Landed: 14 Sep 1955
Luna 9

Landed. 3 Fob 15900
Luna 13

Landed- 34 Dee 1088
Luna 16

Landed: 30 Sep 1970
Luna 17

Landed 1T Nev 1970

Luna 20

Landed 21 Feb 1972

Luna 21

Landed: 15 Jan 1573

Luna 24

Landed: 18 Aug 1976

Apollo 11

Landed: 20 Jul 1940

Apollo 12

Landad: 1% Mow 1860

Apollo 14

Landed; 03 Fab 1971

Agalia 15
Landgd; 30l 1971

CHINA- C
UNMANNED |




SeBT(H&6T SLHS LNM(G BIET wMLgu|d HmhiGs
Gurmeugm@e &myewrd GlEsusuriis GCasmEnHsE,
2020 @ev sHLWILL uUwewTd GQEFwwd  CuTg)
@enLCw uItl(HESS HHELTE S Hleneuwild
eTenmE FhHHTesflev SenwLILENCE! &g 6dT
LbsGD  Bleveysed @ Cw  eNwmesilaer
RUOHsss sMH6ursy yalleows &mHmls
CametoTig(HBEGWL  'H&lew  BITLH  edlevorGleust
Blemeuwi(pLd” (International Space Station) gwimymasLl
GurEmgl. gmaeTGeu LssTesTTL(H edlomesflger
Clgsueumiis CamEmss e GlE6ua|D MHetTL &TeuLl
LWestT&HGI6EGL  Lumd  GQumm|  euHEMTTESET.
SIUTHERHSGHS — Coemeuwmssr  GlUMIHLEem6T
FaswWme|d SClwiflesmeyd Hwgl ellesor6lsuerfl
UTsetTmIS6fley  HemIL  Sefleg|  6u(HEesTmeoT.
GOILUTE 2010 4 650TIg60 BTEFT  LWesTU(H &SI
eflesorGleuerf] siTasLiLisuassiT ' (Space Shuttles) BIFHEST
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616 6T(H &G eTedTm| HTLOMesflSHsL LIL (heTerg)..

SUBHEVM6V BrrEmellest (paevLiessil afletorGleuerfl
b6 LILI6Y &8 ©) 6™ 6w0TWLIT6TT e 60T &S LILIGY
RaTems SWTEHH b6 BIL(H ellevorbleust
BlenEVIS S5 (&& &IT S5 60THI &6 61T Sy
LUDFlEenersd  CSHTLT6UG). @\ TesoTLTELSG)
ghsdlTesilev  ellbmesflast  QUIClUHSESS 555
BTH5S CHIHEsHSS SABGEs HEIGUOILD
QETTENM  SEMWLILIGI.  EPeTMTeug| GlFsusumiis
CameEnsE weflsy UwemTd OGlFLIWS &HE&HS
eflesoTEBLILIEY Ge6TemME SWITHILLG.  @)DEpesTm)
(Wpa&H WL Liessfl & emerr Blemm Geumm& & mest
mremellest  “spiflwest  eNlevorGleusfly Sl
@uGUTg| (PWLEPTLTUS SWTTTE 6UHE M.

Hleveiled)(pb 5! ClFsusumuils s STaYLD
wwh&ser!
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ceUGeumy oy etoTigeIlD  @\TetoT(h  (LPEMmMESEIT
blevemeu CureHls CFsrmieuy HITHET Hleve s
FaLTISHnG allenrallsy Semw&Hsl CUTHMTTSET.
LBlWNeS\(mHa  BleveysELl Gum@  &Teul,
BTVENT BIL&6T!  Bleveyll LiwesoTs (& (edeoT
BEsoTL &MeVD SMISE FHET HeTsHH60 HIL& G0
L6055 & 61T (65 & LI & 60161 SLTTUIEUTT&6T.
Bleve &L LEh gMMIE GlE6VeYID LI 6UTE6TLD,
LI6BOT LBl 863617 @ms&lw Y& &(HLI
L81&E  eubgIeN (HID. Bleueley oy 16 & 6T
BLEHS eu@bd YITLFFS (G WelsTy ymmm)
TSHHISEDHSHES RIHLPEHD IO  emL6UT.
BITET HlevallesT C&H6T HI(HEUSSHV 6MEDIQTID65T
eifleumy  SlemLs@&  BLiuesfll  uTenmaEemeIr
THTUTTESIDS). Blevelley  Lfl&luflest  gperfl
Qeulingensll LweTuBHSSIL CureTe] LleTEEHSH
Qum eNwmesllaEmeE UTWULILETETS.  HMSHS
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Camevor()  Hleveys &aLMIHMS eeflwrss
Wiguwd. uesfliumemm&EensT 2 (H&HS B ClummIs
Qameiter (Wb, BHeogl NflHE emamigrees,
2&56M16ImeT T SHeneTs CailgHg s GlameTsr
Wigwd.  HIrhHsT Hleveys FaLmy SemLoLISesr
(P&&IW SMyewoTid, GlFeusumis CasmEhe @ 2020 Qb
24,680T(H & (&6 eSSy LwewTd ClFWIS| ST6V SHLLD
emeus g bemeugl. Lm@E Ossusumiis Gsmerfley
BIIhSTeS FaLTTD HenwsHG ClFeueumiis Camener
SUTTWEUG|. ASDEHSH CHMEUWTET &F] 2 HG)
FM&eoTmIS6T, 6l6sT6l6uerfl el mesil &6 es (&)
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Space X Falcon Heavy Rocket First

Launching
[Wanuary 2017]
SpaceX's Falcon Heavy rocket is expected to launch in January
from Pad 39A at NASA's Kennedy Space Center in Cape Canave
Florida — the same MASA launch pad that sent the Apollo 11
astronauts to the moon.

The January launch will mark the first test flight of the Falcon Hez:
The first stage of the privately developed SpaceX rocket is
composed of three of the company's Falcon 9 engine cores. If all
www. K gpiysmceoting to plan, 803 ocketiwie éalianhiiEhegkad o ort
around Mars, according to the company's founder and CEO, Elo
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Length: 85m
Dry Mass: 52 tonnes

» Take-off Mass: 325 tonnes
# Payload to LEO: 15 tonnes
# Vehicle Cost: ~£1,200 million
# Refuel Cost: £820,000

# Reusability: ~200 flights

» Costi/kgto LEO:

~£1,950 (pessimistic)
~£1,500 (nominal)
~£1,050 {optimistic)

806

www.Kaniyam.com
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> DryMass: 25 tonnes
» Take-off Mass: 506 tonnes

# Payload to LEO: *13 tonnes
> Vehicle Cost: ~£40 million

> Refuel Cost: £130,000

> Reusability: ~10 flights

> Cost £/kg to LEO:

~£3,100 (expendable)
~£1,000 (1*-stage reusable*)
~£400 (fully reusable)

FreeTamilEbooks.com
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Elon Musk's Tesla Roadster Car

The Tesla Roadster mounted on its payload adapterk
encapsulation

Operator SpaceX

Manufacturer Tesla

Instrument type Inert mass
Vaw dmiyam.com 811 DurhregTpaylideabks.com
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Space X Spacecraft Cruise to the |

SEND PRIVATELY CREWED DRAG(
BEYOND THE MOON NEXT YEA
[February 27, 2017]

SPACEXTO

We are excited to announce that SpaceX has beer
two private dtizens on a trip around the Moon la
avekaiveandyopaid a sighbficarfirebdposEbasidearMc



Space X Falcon Heavy Rocket
Testing 2017
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SPAaCEx

JETTISON TRUNE AT APOGEE i n

# PASSIVI LY STANLITID
COALST TO APDGEE OROLUE CHUTE CEPLOTHRENT

d Y ACTINELY STARRLITID 7 MAIM CHUTE DEPLOYHENT
RUEN

SPLASHODOWN

This year 2017, SpaceX will execute some key flight tests of

designed to camry astronauts, in preparation foro
www.Kaniyam.com 817 FreeTamilEbooks.com



Falcon Heavy can deliver 53 metric tons —
(117,000 Ib) to Low Earth Orbit

Falcon Heavy's first stage will be made up
of three nine-engine cores, which are usec
as the first stage of the SpaceX Falcon 8
launch vehicle.

Cross-feeding of propellant leaves core
stage nearly full on booster separation

At lift-off the upgraded Merlin engines
generate over 3.8 million pounds of thrust
— equal to fifteen 747's at full power.

Falcon 9
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Elon Musk
Space X Falcon Heavy Rocket Pioneer

Elon Reeve Musk
Borm  June28,1971 (agedb)
Pretoria, Transvaal (now Gauteng), South Africa
Residence Bel Air, Los Angeles, Calfornia, u.s.HEl
« South Africa (1971-present)
Citizenship « Canada (1989-present)
* United States (2002-present)
www.Kaniyam.comgueen's 182QersityFree TamilEbooks.com
Alma mater ¢ lUniversitvy of Penncybanigl2idl



Children 6
Errol Musk [father)
Maye Musk [mother)
+ KimbalMusk (brother)
Relatives « Tosca Musk (sister)
» Lyndon Rive [cousin)
Signature

Parent (s)

R .
Ll A
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Testing Spacecraft for Private Astronaut F
Space X Falcon Heavy Rocket
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Falcon Heavy Rocket getting ready for its first

Func tion
Manufacturer
Country of origin
Cost per launch
Height
Diameter
Width
Mass
Stages

Pavload to LEO (28.5%)

Pavload to GTO (27°)
Payload to Mars
Pavload to Pluto

Family

Comparable

www.Kaniyam.com

-

Orbital super heavyelift launch vehicls

SpaceX
Umnited States
S90M for up to 8,000 kg te

70 m (230 foy~
3.66 m (12.0 ft)"
12.2 m (40 fr)¥
1,420,788 kg (3,132,30
2+
Capacity
63,800 ke (140,700 |
26,700 kg (58,900 1
16,800 kg (37,000 1
3.500 ke (7,700 1b
Associated rockets
Falcon 9
Delta IV Heavy
Long March 5
New Glenn
Saturn C-3
Y n
825 LEmehamilgpeoks.com



Space X Falcon Heavy Rocket First

Launching
[January 2017]

SpaceX's Falcon Heavy rocket is expected to launch in Janu
from Pad 39A at NASA's Kennedy Space Center in Cape Can
Florida — the same NASA launch pad that sent the Apollo 11
astronauts to the moon.

The January launch will mark the first test flight of the Falco
www. KaThydirsiostage of the piizately déveaed edsi=eenits geils

composed of three of the company's Falcon 9 engine cores.
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Length: 85m
Dry Mass: 52 tonnes

Take-off Mass: 325 tonnes
Payload to LEO: 15 tonnes

Refuel Cost: £820,000
Reusability: ~200 flights
Cost kg to LEO:
~£1,950 (pessimistic)
~£1,500 {nominal)
~£1,050 {optimistic)

www.Kaniyam.com

Vehicle Cost: ~£1,200 million

Falcon 9

e B 3

> Length: 6Bm
> DryMass: 25 tonnes

> Take-off Mass: 506 tonnes

# Payload to LEO: *13 tonnes
> Vehicle Cost: ~£40 million

> Refuel Cost: £130,000

> Reusability: ~10 flights

> Cost £/kg to LED:

~£3,100 (expendable)
~£1,000 (1*'-stage reusable*)
~£400 (fully reusable)

830
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Elon Musk's Tesla Roadster

The Tesla Roadster mounted on its payload adap
encapsulation

Operator SpaceX
ARSI 8 834 Ie&BTamilEbooks.com
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Space X Spacecraft Cruise to tl

SPACEX TO SEND PRIVATELY CREWED DR
BEYOND THE MOON NEXT
[February 27, 2017]

We are excited to announce that SpaceX has
two private citizens on a trip around the Mo
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Comparable

Launch history
Status

Launch sites
Totallaunches
Successes
Failures

First flicht

Boosters
No. boosters
Engines

Thrust

Spedific impulse
VKA Sn.com

Fuad

Delta IV Heavy

New Glenn
Saturn C-3
Vulcan

on launchpad
Kennedv LC-39A
0

0

0

January 2018 (planned)"”’

2
9 Merlin 1D

Sea levd: 7,607 KN (1,710,000 Ibyg)
Vacuum: 8,227 kN (1,850,000 Ibg
Sea level: 282 seconds"fd
Vacuum: 311 seconds’’

162 SQWndSEl!eeTamilEbooks.com
Cubeanled TOY /Chilled RP-lm
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	அணிந்துரை
	1969 ஆம் ஆண்டு முதன்முதல் நிலவில் மனிதத் தடம் பதித்து புவிக்கு மீளத் திட்ட மிட்ட அமெரிக்கப் பொறியியல் வல்லுநர்.
	2020 ஆண்டில் செவ்வாய்க் கோள் செல்லும் ஐரோப்பியத் திட்டம்
	சூரிய மண்டலத்திலே மிகப்பெரும் மோதல் குழி செவ்வாய்க் கோளில் கண்டுபிடிப்பு !
	செவ்வாய்த் தளத்தின் முதல் சோதனைச் செம்மண்ணில் பனித்திரட்டைக் கண்ட ஃபீனிக்ஸ் தளவுளவி
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	சூரியனை நெருங்கிச் சுற்றும் முதற்கோள் புதன் மெதுவாய்ச் சுருங்கிக் கொண்டு வருகிறது
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	புறச்சூரிய விண்வெளி வால்மீன் ஓரிளம் பரிதியில் பாய்ந்து ஒளிர்ப்பதை ஹப்பிள் விண்ணோக்கி கண்டுபிடித்தது
	சனிக்கோளின் வளையங்கள் எப்படி உருவாகின?
	சனிக்கோளின் வடதுருவத்தில் சுழலும் பூதச் சூறாவளி கண்டுபிடிப்பு!
	சனிக்கோளின் துணைக்கோள் தென்துருவத்தில் ஒளிந்துள்ள உப்புக்கடலைச் சமிக்கை மூலம் காஸ்ஸினி விண்ணுளவி கண்டுபிடித்தது
	நாசாவின் காஸ்ஸினி விண்ணுளவி முதன்முதல் சனிக்கோளின் சுற்று வளையத்தை ஊடுருவி ஆய்வு செய்கிறது.
	நமது சூரிய மண்டல எல்லை தாண்டிய நாசாவின் இரண்டு விண்கப்பல்கள் அடுத்த பரிதி மண்டலம் நோக்கிப் பயணம்.
	புறக்கோள் புளுடோவில் அடித்தளப் பனிக்கடல் உறைந்திருப்பதைப் புதுத்தொடுவான் விண்ணுளவி உறுதிப் படுத்தியுள்ளது
	பரிதி மண்டலத்துக்கு அப்பால் பயணம் செய்யும் எதிர்கால அசுர விண்கப்பல்கள்
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