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Section 1
OUR U'NIVERSE

I.1 ORIGIN OF THE UTNIVERSE

IFwe loak o the eky nin l|:'l|k.:|u'__'||h'-= coiy almarve il of atses ol odler obpect |r=l~i|l=l|m A
Bt what we see 00 oy s fuey poart of fee prgonbe wmverse. We conld wever see the whole of mmverse.
M ame even knows fheat wisetlver o b oo endd or 15 emmlless, The iinvstenes of nimya ee have Faecipsted
people ab all tnees, When people started thanbang soiemthoally wew theones abost naiverse canse no
existence. Cme of suel theonies sayvs that our vniverse originsted abowt 14 ballion vears ago o a
mexpuafic et explozion kseas ns the big bang, wlen an ewsonmnoss seomt of energy appenred and
wonverted fa ||:'|||||.'|1:-\. of wmahler Sopciiate love -|:||'.'|I-\.:'|I__l-|.'|| flee impverae o different staees after tlee
big bang e.g. tlse wewly bom miverse was very Lot awd szeall. Hundreds of venrs Iater, tlee muiverse
loaked like a lllg lesdll of fawe As ot sscressed iy gize, ot ok codler aiwl tlee zaces fornred I?'|'II|:||r=- [
muasdter. Thee chungps cmne fogether to neade galaxies and sharz. It s behieved that Rilky Wiy Gialaxy,
wib whoels oo ome snd cantls exiat, 12 compmeed of lmdsed ballion stae mwl it i sleo bedievel dliat
aoount 104 balhion gallnxies exast ny onr mverse. So neaguee we are o Gy part of glganbo meverse.

Thas Ili-| e alwrwa llse lo-cabioi
o space ot alemst 2 pmllion galacees in Hhe meverse
1.2 GALAXNIES

A _:f'l|.'||_l.':, [} |||:|||||: II:|r |r|‘-||h|]:|:-||l- £} |,|||Ii-|||r| |:-r-\.rql- ['||: |.:|-|||I||\. -||[ e ] ='lltl| .‘Il-l‘ l-'l.'lijl il I-'|r1n.-|: Iu:l'l.'.l:tu
tlee stars. Clalamies give ol ditberent kinds of rays g, radio wirves, heat or oudraeed rys, Xarmys and
satiuna vaya, ALl heee vays ace fypes ofligld, Thowgls come of thein com be peen widly oue skied eve
et tlee odleers ke Xeroys and gamman ravs cowdd only be seen Heongh elechome metnunesds.
Astpmpners s acisnteets stmdy the light fo leaon shoat tle galaviss, They have nsstommets fesd coun
debect each of these bypes. The different bypes of light provide dlues aboot wlsat galaxees are nuade
-||! q||| |H|'|'|.' o l||,-¢'-_\. |‘:|||||'| l"l'l-'“ t|fl* l|;|-: -\.I:.III'I: 5 ||I-|; I‘!Iﬂlll-!t .":II:'II.'I: T-l.-ltl--.-ula-: ||.i'\. (4 .|t|:|| |.hl|h|y:-c| (i1}
tle space bo tale prohmes of galoes

All the stars visible fo e voaaded eve brom eath bedong o Early's
galaxy, the Malky W Galanies conse in diffey et alisges, Sonee
galaxies look hke grant wlarpools or ponsleeels. Tleey have long
SR |||:||‘|-: u[ gJ-\. :'||||| ily1ed -..|-||II||I- :':||| = B Tlil qe e |.':'||it|‘| ol ] :'||
gnlaxies becanse the nnns spirad into fee center. Tle hllky Wane o5
waparal galay
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Tkt ataee aived claisde 1|[gm. aipl dyict m & Al al walsny gike
slowdy in & corele. They go asmumnd the centre of the gnlacy.
Hew atwe fornnan the clende of o spuial galaocy, Anothes
shape of galaocy 1= called Lentronl ar. These galaxies are sparal
walanaes budd witlsons I-I|i|:|| atpnic e, Dllastly odd ataes aie
bovmndd oy these gallnxees. Sonwe galooies are oval or romuwd oe
e Tleee aie called slhiphical galaxies Elliphes] sdlaziee
el to have ol der stars. Few new stars form in elliphcal
walaxies Saine g.‘:'l:“t-\. do giod hisane MY pa tac il ¢ h*lt
Teese are called wregnlar galaxees. When galaxies come
lree i each olier. e -|||:'|||-:-\. =] -|I|:'|||g-|'. Samehinges
galaxies collide watly ome meother Imegular galaxies may be

Spial Galaxy

::ll:qll.]:l- '.x‘||||--\.|; uﬂu"..ﬂ HII:'III-I-| WEjE |hl-1|r|!|;|| il'| -|.-|||I|-\.i-||||-\.

Elllptical Gatany Lendicutar

1.3 5TAKS

Twe neost tasoinnbieg boddy ne the sky ot aght iz o sfac A star is 0 bag badl of hod, gloaneg gases. Te
gapes sme peoatly bydiogen aind helivmn Stare give off heat, light al other kinds of eneigy, At mght
stars look v becnnse they are nelhon of tmles away from onr earile Tlee closest star to oan Eartl
1e flee Simn Tles Sumn o & ot 3 the centre of e colss svefen. A sts can gt barth snd o simambes
tleadly 2 well. Thie ibe of a star depeinds awofts meass, The lagleer tlee mass the lower its lite hoee becanse
hi =l e sbas boan fleen foel mede |li|i- iJ'-\. 3 4 -II“”I'#{II to Lo inaes staa, Ol Sais 19 Delieved io
be alioet 4.6 billion years ofd and sceenhists believe Hiat halt of 185 hbe 15 passed mwan: Tleere are stars
alder og Vil &1 3 well o lli:gﬂ Hlesmn o Sonis Staes are hosn froas eerlne donds of 226 amd doa
Chrvaby palls tlee gos and dust together The gos mwd dust fome o spomnng ball. As it spains, it geis
hidter, The =ae aipld dnst =et |'|=||ll:, ll:'u,:l\',_-ul sl leigtls of isew sta takes I,ll&- e, Likewise wlen & of s
s up s el 1t conses to death.

M |'|I:I-1i-c||| s e wlpw inake & ata l__lin-'l.'. amwl wive off -:||t|l__l'!,""I A elated ||Ilh.|i:|' efare ae niwile ik
of gases Lo Inpdrogen and lelinm. A star has several Inyers. Tle cender of o star o5 callled obs core. A
stag almmes becaee of pie core, The coie i3 20 hot and hzldly |H‘||.k-:|| thai stoims comnely tozethen
Hydrogen atone: cmuschi fogetlser misl beoonee lielnme stons. Tlas 12 called waclear s, Moclear
fson orves off ewnngle enegy fo neske stas dune

People un sncient moes grovged e by pabters tleey fleosgl fleey come i the sky The pattenss s«
called constedlatons. They thought the pattens looked lde people, ammals. or abjects. The Eig Dapper
16 @ comstellaton of seven stas in flee slispe of @ digpang ladle {apoon). Astrmpmnesss map wheie fle
stars are o the sy nsng dlve conscbell ations.
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L3 1 Caoloiiry ef S0

Stnrs come op dfferent colowrs. They can be deep 1ed.
-:||:|||.g-|: '.'-\:le'l.'._ '.-\.il,i‘ll:_ af €VELR 'Illl!r: T}u: ..|||1|| |rf & ENAl
depeils on lvrw ot tlee star s, Tle coolest strs are reddish
sl Hhe hotest atars ae blniale, Tt ss haod o pna=ine how
hot a star can be. The temyparshme of e surksce of red stors
1= abot 3HK® Celsins. Yellow atais have angface
tenperptures about G000 Celmes. O S es @ velbow star.
Wlate atags sae aleoosd 10.00K° Celsine A strononser s shindy
tlve higlet of ctars. Patterns in the hgld can tell nshononsers
wlpwd the atars are nesde of aiwl leew Teob fleey ae

.32 EHstmauee batween SOans

Teere are mmry ditberent metlsods woed o fusd dstance
berovesiy etai e, bisd lkiabonig J.,'-l-\. Hlee it aecimste hiae een
puallax. Thiz 15 the sanee ebbect thnt nuadces distms trees
A B iNOvVeE g0y l-;l:-'f-\.l'.' ﬁlﬁli |;|t:|||,|l\. HIEE '-'-\.i|-:5| Y
ilnve past theemn me a car. Boscally, as the Eartls orbits the
BT I|||.':'|||,:'\:\. i & e B miwe & teeiwy Dt &3 a reflection
of mwr neolion. whele stars fartlver awmy neeve less. Since
we kivw leew bae the oibat of the Earth ie we cail e
ingonsaeetry fo calonlate the stars' distances

The Big Dipper is a group of seven
stars

amanged in a patiemn
1.4 OTUE SOLAR SYSTEM

O solar svstens as the one we lmow the meost sbout. The Sum s of s cendre. Chr sodar systemn inddes
everyilmieg that orbifs or goes aromd the Sun. Planets, moons, astermdds, comets. gas. awd dhest are
sl ;l:‘ul‘ of flee colss syvatent O sodar eveten bes e the edee of the Ml W Y l__l.-i:'l:l:'-\. The Klks
Wiy s shapeed laloe o wiurlpood. AR tlee stars o tlee galaooy. necheding our Ssue, ockof aroamed gle centre
of the ['\.ﬁil.':. g iy Paen il"li:-k:- ot oz beleeved dost o Holse paten donsasts of wine ph‘lurl.-. Bt
recently asironomers hrve deceded not to imclude tlee sl planet Flubo in the solar system de to s
-\.||.|:'||§:| afe ]_1 BE ”."h-:: |.'|r||-:|hu:| A0 A |i|.'.:'||f

The Solar
3
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LA4.1 The S

The S e e lagest objectin oor sodar syelem S wlsch lools hike o bemshiul
biaglit yellow and pedd firebadl, 12 ot scmally om five IF s glowing becanee
meclear reactions 1o ks core or cander are bousy g bydrogen oo lelome
Theee e peachngs coesbe 3 Lot of hest vdach inakes e am glow, Ly additon
to fydrogen A leebimy, the S5un. aleo contaims carleos, nobrog e, sowd sneadl
skt of odlser zaces

Ita cone ||:'l=~4-lt|l||l-rl siiire of shont 15 nmllion dexices Celeme, wath the owface,
a shont G.000°C, B contnins 99 56% of the mnss of onr wlole solar svetens
Tee Sum hae ceveral lsvers tlee core, flee radiatoon zone, flee commvection Zoe,
andl the phiotosphere {wlacl o= tle suefnce of dtlee Snp. In addition, fleere aze fwvo
layera of gae #have the |l‘|ll|"""'|'l|t¢l'= cllled e |.-|u|m|,u-||l|t|¢ Tee ENEIEY of
misclear veactiane tales shaaet 10 mallinn yesss to besvel foons the core o fee
Sum's phustoaphers, o SO0 R Hosk Lsver fron edoch mest of the Sum's iadation
snd heght feadly escape. Above tle photosphere hes the chirmnosphere. wlere
flaies, |rHllI|i||¢||r-r kil Al de aniae, il tengperahie stemlily meieaces wall
altthude up bo shost 20000 °C. The Sun geves ot neaarny Binds of radishon oblser
thean light and lveat, If nl=o mabs radio wanes, wlbravaol et roys, and 3-rans. The
Emth's shnosphere protects s from the hannhd effects of flee wlimanioled rans
sl flye M-pave

L4.2 Mearcay

Mlavevey i tlee closest plapet to the sume It i very liob BF gz oidy 27 5000 0HHD kg
away from the s Eaxch dmy Insts 5% earitly donys and a year Insts BB emth days
}-I-:|¢||I|':, 5 a world of extreines, becwwe it 19 50 close o tlie Sy dlsat
j'\.i'\-\.i'"' -.-ul‘l‘l -r:ﬁ.il'.' --unl-: tix -||t:'|||| I'Il,l-'l.‘- ELVEl l,ll;l.':'llh--r INELCiY ‘-IIi||l'\. i hl-u'.'-\.‘h'
it gede very <old in the paght fine, whacly meame 3 syator conld sas beeee o
death. Tle average femperashmrs on flee it sde ot the planet 15 35070 (06 Fp
Mercury ie an close to the S, and 3o small, that if hiag only o very anssll
stinosphere. Its stmosphere has been blown awmy by tlee Bun's solas wawds It
nseates Hluat there 12 almozt no ar on Merowry. hlars, Veaws nnd Earth are
bawmam 2 tlee imer plmets. as twey are nearest to the sum. They fome o groap
of tocky plakeds

4.5 YVeans

Veiwie 14 flee qe o planet from e o s tlee plaeet cloaest to the ewtly Tt
55 alneost flee = anee size a5 the eagile Apart fioae the neoon. Vemss 15 by far ile
bnaslitest olepect pn the might sy, The tempershme of flee amiface 1 28070 Tie
tlack clond cover muakes it inposable to see tee mrtnce. el traps nmsch of dee
Sniiy'e lsest Thia extya heat Ve Weiries dlse lohteot aversee l:|||||-|.1 abyiie of sl
the planets. There were once oceans o Vemes bab tlvese hmee long since boiled
MY ise tir the glli hieat ai the sniface, In #'= esly |‘|1‘:,'- WEiMIE WaE it like
cartly It had oceans ad may even have held hibe, bat oz 1t lias <o pmsch carbon
-||i-|'|!l.|||: [TLCS |‘||:'||‘ ||[|: i-\. FIT | JHIE -\.;.'II-I HIT AR TITE £ I|| LTHT] A L] "|.-|.1|Ih. ie -\.i||.|.
to the Earth. Bl aotrve volcances, Vemes quakes, nsmmtams and valleys. Tle
ngpin dfferenie ie dlest Vame's stunospliere nisdes the (et B too ot For lifs

4
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Ldd Eaith

O plaoeet "Eartls' ix an oacic of life m an oflveraase decolate mmverse. The
Eaith's tengpreratme, weather, shmosphere aml nesary other Bxctors e just pght
to keap us aleve. Enrth s tlee S largest planet o our solar systene It s located
wt Hhiwd poidion froeonflie onn Eali's maes g 6.0 x (TI%y kg LUTHA the esmtlys
neood 15 o closest neglbeoor, Iis avernge distnisce frome eartls s 38500000 |any
{230 AHHE palesh The oo fakes 27 dave do fravel jomd Qe esmily. Tlaz = the
pudy plamet we kwow which s Dife

1.4.5 AWlan=s

Mlaws excites acienhists becasie pte unld tengpersesnt i3 munee like the Esilys
tosn that of sy of flee other plurets, Evadewe snggests that blas omce had
orvers, shesi, lakes, sl even an ocemn Ae W' stinospleere alowdy depleted
mto onber spoce tee swdnce water began to pennmventhy evaporate. Today tee
oy weater on hlava o satlesy frozen i dlse polss cape, o vmdsrgiomal, Baiz s
210 yuillson kilonsetres away froan the sun. Blars' day o5 calondabed at 24 howus
sl 37,0 mmires, OF mlte ar an axid of 2398 degrees, Summnker and spiing lasr
For 381 davs and o ad waster Last for M5 davs, theretore 1f tnkes 687
Earth @sve fo hlas tooolad flie sun Blaws less v osoens, Their nanes e
Dieinros anwd Fleobos, Bk atmosphere 15 nusde up of maanly Carbon Dioxide

Loebotr Tupites

Fignben ne Hee fifth plaet froon flee som il 09 b 0 ool Biloaredres frons
b It takes almost bevelve vears for Tupater to orlbud glee sow It spins 1o less tha
Ui hioans. Thos ragd spoming canzes powerhd wands ot posh the clonds neto
coloimfl banwle, streadie sl coanle flesf caicle dles ket The temperatine i
tlee smface e very cold shanst 150 derieen elow freezime mpl that's u flee
dmvtame! The centre of Fupaber 55 very hot. Fupeter hins fwenby eiglt moons. This
gigmt plamiet led e aolid sietece Tnder ite atisncpleere o a lasge haped aceais
of hiydvogen s wates, There is oodleng befween the ocesn sad stunoaphens
Tee atmospleere slowly gets dlacker mul Hucleer wugh ] beconzes pant of te
ocemy L odlver words Tupeber's ocemy s wo susface on which you conld float
& boad, Tlee -\.L'w. alowly beconkes e aceail

L.4.7 Satmm

S g o Fvonnde olgect for oy obaervers T i flee amily plaiket fron tle
S, Haburm i B8 fnes heaner tlan eartle. Ik beanbhbol megs are 169 800 nules
widle, I msary wave Sabing i3 sinmls te T'll|r||=|. Ligit af p wmibch simallei Undes
tlee clonds of needhmee e hedimn, the sloy graduadly e oeto Dagqued bl ot
beconges & giaiet ocemn of lgid dhemueala, I takes & whole 20 yems and 167
ilys Bor Sabmm to orbat the s The length of ome-day 15 st B0 lsowrs 2nd 14

panntes, It has 30 paiped awaens and even meie nn-nsinsd pwons

5



‘Pakistan 'Eﬁar:e__:&_ﬂp'pér Atmosphere Résearch Commission

LAY Upamis

Uhragnes o5 shimost 1denbvcad bo tlee ploeet Nephase. Thdilze 2l the oher planeks
sl st of tee moens in on Sl e SVETEmn LR 0] l-ili:r\- ol ile eade [
15 beleved that loeg ago o very lrge object smashed inbo thus ploeed. Tee
crdcly wne g0 M fil that 1 ..'lruql'-:!:l:\. chaweed flye dEiechon of Usues'
spaie. Urames wmy hiave miwocenn of waber beneath it clonds. It bins 2 lage
ocky cone, sl ecmme of flee wenpeimlvie HERNE it il |r||'\-l-5|,|F-\. coidniiy
tnlleons of large dennomsls. Tlee atinospleere o5 teowght bo e DOOO0 kny
deep 46 M inlesh Tt lews 20 oo ons

1.4.9 MNeptane

Td ue tlee st |||u|:r ik o 5 ol eyelbens Ht||l'n||: |ses @ =it edoiin owicly
hikze tlee storme on Tupeter. TRus stonm is often called Tle CGreat Darde Spot
We do o kisrw lrow Iuﬂg this stosns L been sotive becqmme it ge 2o Far
awrmy st we coulld not get a good view of Mephme. Mephme luas sax mugs
wlacly carcde the |:! sl The detsnce fom the o fo dse blne |||Jq|:|‘ T
4,500,000, 008 o, (2800 000, 000 pailes), Chee dlny Lasts for 16 leors 3
nmiwites mind aipe vess Lasts 10 eanth veaie M rEIhlﬁ: | :gghl g that
we lnow of.

L5 ASTERITHES

A nsterond 15 @ large rock o mster space. Dme to e smudler sizme. asteroods do nod hove enongl
g1y b IIl*I tleenielves inko dlye \.l'..a’n; af a ball, Tt 1= believed flest acteionds ae left over npsensls
tromy the fommaton of the Solar Systemy. 26 very large asteroeds have been discovered There are shil
nmlliois of sinaller amkes tiat vwe have el Ty dge becqme Hleey are too tupe, aily & nele oF 20 Soroes

If sl the inatenals of all tee satevoide were 3 l.?.lf'lr!ll:l.E (L] it fike |:-|'!:||:-|:r it ookl be niler tisn o
LM

Achronmners groap asterosls
piske different cateeaiges
baced o dhe wing Heev reflect
atidizlt Tlee asteroad belt 5=
tvided uso oo weer el andl
s oaikey belt, Tl pmnei belt
which 15 made np ot
sedejoaile flpst e widlam 2 W)
mallion nules of Hee S
emutaine steroids that are
msde of metals. Tle msber
beld which swelndes
scterouds 250 pmilloo wiles
bevaigl the Sain, coneate of
rocky asteroids. These
S e g il HOE= danker thg
the acteroads of the mnwer bk
Jl.|:.|! - TR - 5i|.i| iu cap Is Fil

Aeleroids
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Lé COMETS

A comeet 1z o sl body which soienhsts zonsehnee = call a pdosetesineal. Comeets orbat Hhe S st
& Hhe ||-| snita o, That §e '|.'.||':. actioirined 2o ke 2aime conket reham over aiwl oves :_::li|| Bt ¢ omeets
hirve hixge oval=shaped orbats. Tleey swueg tar ot do the edge of the solar systens. It takies Earth 365
-||:'|!|'\I- Fan o A opausl dhe S Wkeress, dlee oibaba of sonee comets me ae bix that it tekes Heeny hnmdreds
of yvears to go aroausd Hee S once. Wlen a conet wears the S, some of the sce m tlwe conset hams
e o, Tlee gae ail Do dnet fesd froms the pce creste 3 loue, lnminons tail flest stresmnes beluind
tlee conmet

Comets conee fron places 1o the onter solar
aveteny called the H'u:ll-” Belt siwl dlye Ot
Cloml. Tlee Famper Belt and the Chort Clomd are
nssde nip of clands of ice aml rock. Consete dat
orbat tlee Sunan less flam 200 years come frony
il I-:,I‘||:| Belt, T I-:_Iqlq Belt is illl-l ll:':. wqud
e planet Mephase. Conets that fakoe longer than
Hi years te wo soumd the Sai conee fromn il
Cogt Clond. The Crost Clond o5 for ont at dee
edoe of tlee aodar ayvatens, |,H;'|_\. and Pl

Coamoal

L7 METEORMDS AND METEORITES

Tlee tern nueteos conees from the Cheel: word metearon. nre g pheromenon in e sky. 1t s wsed
i desembe the sheak of liglt prodne sl & nebte un flee cola system flls ints Eallie shoosphers
crentueg baapornry mwmsle soewce resulhing o nhnosphenc moton. Ths hepeeadly ocoms at e glds
of 80 to L1 kilonseders #hove Esstle oniface. The tesmae aldo need |||||-R.|;|'\:. sath e wond ineteooad
referning fo the particle shself watleowt velabion to the pleewmmnena it produces when enteruyg the Earlly's
stpepliere Even sinalley praticles ae called nmeronredessonds o comime dist graims, wlmel phedes
sy nferstellar maberinl tlead shomld happen fo enter oan solar systeny A meteoante 1= 0 neeteoroed that
resches e sniface of the Esly '-'-\.'||I||le||ti||g ..'|,|-||“||-:lt|':. Y 1|||-"2:||

1.8 BLACE HOLE

Black Hale, s extreneely demce celechisd body that lsse been thieoized to exast in flee miverce Tlee
pravutabional held of a Iock leole 15 20 srong, that sotlang oscheding electromagretc rods stoon o
cxcape Broqe ots vicumty, It 55 sevounded by
& -\.||-||-:|i-| .ll ||-||It||||:'||'|' |.':'|I|-:|| 1||: |||r||2-||||_
drowg lewtuely ligly can enber Inef not ezcape.
o fleerefaie = ] I‘-ul‘:lm',. black

11.: |,|-|:'||.k ||.||I: -|.-|||p|.-:|_||‘ wae dev l;|-||||¢|‘| I.":-
3 Cleman nstrommer 1 1G] om dlee basiz
of Exnstein's Geral Theoy of BEelatnaby
Accoriding to Genral Edabaty, Chanatahon
aeverely nupdifics apace snd e wes o
black leole. Dix P09 acivonomeers wzed the j

Hisls il & Tt||;=||.'1|i|t fo wikcover Hlie first R
comvicasg evidence it back holes exst Arfistic concept of Black Hols
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seciion 2

SPACE EXPLORATION

21 INTROEUCTION

Smece meciend hnees. people lave dremned of lewang their leoimne planet msd explonug other worlds.
T the Bater ledlf of the Mkl cewhey tlest &y eain becaaee realiby. The space age began widl the sl
of the hrest arshanl satelhibe Spetmil T on Chobober 4, 1957, Soveet Cosmonant, Yun Gogann
becane the Fooet lanan in space i st o few yesa later, in 1061

Begunumig in the enfy Phels, launans Immched probes to explore other planets. Tlee distasces raceled
by tleese wolotic space trrvelers requaned travel fimess pisnamed in nwaths or veas, Theee spacecraft
bl fo be espeoially rehiable to costimee hosctomng bor a decade armore. Tleew also had fo watlstand
sisch hazaids 5 the padish on belts -Ihl-clilu.-lli“g h|||-||rq ||:1p‘|i-l¢l- ||-p!|ili;|g in the purze of Sabip, snd
greater extrenses ns tenperature than are fneed by spacecratt me tlee vycmty of Earth

22 FARIYN ARTIFICTAL SATELLITES

iy d Crtober 19957 Sovief Theon lausched the ficst artthoal satelbite nomed Sposthalz B iobo spoce.
O 3 Movember 10T, Sonvuete Lagnyelved ."'illlll'"jI-: O wlwels comtained dlee fiist ApEaCE fraveler, a doo
nnmed Lukn.

Mews ofdlee first Sgastiaks antensafisd effonts to lamcls o esfellite in the Thated Stafes Tlee amteal 15
satellste Immcly attengpt on & Thecensher 1957 taled disactronshy wlven tlve Varguand lnwech roclet
exploded wonnewts affer it off Snccese came o 31 Fwssy PEE, watli the lmch of tlee cutellae
Explorer 1

sputnik |

Tee satellstes tluat followed Stk and Explover provided sciewtists il engoseers wath a vanety of
TET I:||||-'|.'.|:-||g-: Faoi ex .~|||q||¢ tlie scaentiste who scked padio I-|l:\l_||;.!l- franm these amellifes determined
that Eartls 1= shglaly flattened at the poles. In At 1950 Explover & cent back the first pleoto of
Earth fioan the space



Pakistan Space__:&_'l.lp'per Atmosphere Résearch Commission -

23 PLANETARY STUDIES

Enrth's clozest neightbors Vewns asl Rlars beonme dee first panets to be visited by spacecratt e the
oid Pk, By dlee cnd of Mol cewhmy spacecraft sl vasted every plaet

115 Blanmer L probe lecse dlee finat sceesefl inbesplanetsry spaceciaft when ot flew past Ve in
1962 Manner X onmed oo comarns bat et dad send bacl: valmable dain regarding condshons benenth
Vewns's fudk. clisly atmeeplere Tn Toly 1965 118 Blaner 4 flewr pact hlas sl ook pichmes of
2 seadl portion of sis suface groing soenbsts den frst closesup look at the ved planet. Mameer's
pronmes chowed coatered tearsan repeniblane hlooy's anface

24 OTHER SOLAE SYSTEM MMISSTONS

Apide froan the plasete and their wosine space ""_
nussions have toomsed on o vanety of ofler solar
ayRbens 1||,|j¢|;.h Between auwl I,Ii'!, vl Hlee galata of
tlee plavets, inmmnnerable smaller bodses « nstermids
snd conets oo orbit the swis The Soviet catellste
Spmbuk: 2 Immclsed in 1957 first camed instmunends
o detect nltvaviolet apd M-ray padation from tee
Saue A senes of Enrth arbetug U8 safellifes lnowa
& l._hl'..l'.n.g Solai CHheeivatanies amdied the aol
scirhies fromn B 21978, In sddshon, 7 mmsber of
ather sols neesions weie nikdentaloen to shudy te
sollar radhatios wiule others revealed Sumn's iterninl
stavichine ikl ot oaiter atnkosplesne

3 ROCKETS

Backets soe celbgropelled devices that camy flesin
hel, as well a= oxygen. or other clyenweal 2gents.
needed to g fised. Wlaat jockets inove by I'||||||j||g
tleeer el and expellusg flve hot goses shootmsg out
oib ene diechion conee flie rocket to meove o Hlee
opposite derechon. "y %

251 History of Bockets

Fockets appear to luanve omgmnted in Cle oy shoat ilL
nwil-11th ey The fust vockets were dnele ' T
pupovder-Blled prchuness paper hebes hed fo mrow R ——
alafta. By the eind of tie centimy. kisowledee of _? 3 | l *
rockets hod reached Armlia and soon sprend to i -
Eugope People need these yockets as fuewmbs smd
sigwals. In the Y880 Enzann teacker Fonstantin 1
Tavolkovaky piecented flie feeory that tlie pochet: 2 | |
nughi be nsed for spoce fegld Bleas whube, Anrencon "“_"—’-‘-‘H""'"-‘

HFirvacest Bobeit H Goaddand evabeed b e flicory

shout nze of roclket for SPROE ﬂl;lll uslepensdenthy b Chinesa Fira-Amows v,
af Taabevakay: Chn L6 Blach 1005, Chodidarid bsy: e d P
tlee world's frst Lapad-foeled rocket. Early Chinese

g R ackels
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Ii'llnll-; Waild Wai I the Gernpne 1|¢'-'-r|n-|";l‘| avamety of colsd snd ||l.|5li1|-ﬁli.‘:|ﬂ| ameziles. Tl inoat
g orims of tese were flve Vo2, Hee wordd's birst larg essenle hapadefiseled rocloet. Arosusd 1954 TTHSE
ievelopedd their fisf intercmtingntsl badlishic nasaile B-7 papaed by V-2 O Cletolber 4 1947, TTS5E
nzed g wodified verson of B-7 bo pot Spotiak T oo oghit aoonsd

T 7 o .
Enrth. Im 1957 T8 lasuched a sadellide vaily Vangoard rocked bat 3]
Il|lr-|'|||'ll||:l:|':. ".'1||gl|l:'|| il Fell bewck: to aba lanisch II:'II. sl t:‘;||||'|-||t|| b
atier o few secomds after faght. Later s 1958 TupifersC' rocket it 8
placed Apnenica’s figat sabellite Exploser 1 nsto arlat QR — omerarnmm
252 Tlxez of Rockeiz
SEraarit
Baochete have sy naee on Eath and m epace. The wost comunms s

nse ol rockets 15 for nusslessweapons that delrver explosve
wintlvesile thonigh the sar o gpecified tagete Bockets alao have
maneroas peaceful pawposes Upper alospliere researchiocket
o earhng pockete sy coenlfic nstminest to higl dhinsles
helpuyg soenhets canmy ot astrosonmenl research and leam neone Srarpieg
slringt Hee pahige of Hee stuoepleere, Tet-A paiated-Taloe-OHE {TAT O}
rocloeds help loft hemaly londed planes from mmeave. Ships m
ilisteess oo Dl sigiesd rocloets do sagaal for help.

246 SCIENTIFIC SATELLITES tn
Wears before tee Lsmch of the fuet setificial satellites, scientisals ] R
snhoipated dlee valne o putioeg belezcopes and other sopenhific
ik trvnmneie wy oghad aonwl esily
b o N ot
\ Bl i 1 0 ke J

¥ n, FERIE. 1 N T—-
260 Earth Ohservimg Satellites GeTmaNs V-2
Ohge g advangtage of puthing aeihfic instimmneasts A e
e space 15 the nbalsby bo lool: doamn st Eardly. Viewnoeg
baree aiess of dee ||| mbet allows neeheni nl-l'lgr-h seieiiars
wleo research Eanth's weather and chimate bo studv large
acmle weather P shteine, Dore detailed views apd
carfographers med nop nalers monappoeg reglones that
would otherwice e inacceasible do |r-¢|,|-|:|||;

Beguumeg s 160 vt flee Lasumls 0§ 115 Tiros 1 weathe
satellites hiave aent hack televicacia i||i:'|l_.l-:\. f pau te of ;
Emrth. Tlee .fll:-‘i sabellste that comdd oheerve ||r|:-:-1 af dlee Landsal Sanlite

Eafle, MASAS Earth Feemmesd Teclmeloey Satellites 1

{ERTH 1, lster pessmpedl Lonpdesd 1) was Lsnnpched im 197, Lagwlest | wess equippred widly tlee cameras
et recorded imeages ot st of valde gl bat alzo of the ochared leght wiucls provaded & wealils
of nxformation sheat the cwth's resomuces. Seven additioeal Landaats were lamcleed between 1974
and 1T

The success of Landsat satellites encomaged other nationes to place Eartly observuyg satellstes 1n o,
Framee lsupcleed o senies of estellifes called SPOT begimmng ue 1986 s Fapom B leedd tlee BICHS-
1 (Bdmmee Observabhion Systenuh o ST, The hsthan Eemnote Sensneg satellibe TRS-TA began operating
i 1056 Bread wore shont Esfly Observong Sstellites i Section 4

10
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262 Asivoinsimlcn Sol el

Astrononmenl objects ssch oz dmy enat indinhon asergy. ne tlee fome of vizikble hgld and oy otlver
types af electonsznetic radistion. Thfferent wavel cigths of vediahion provide astramoneers watli
thiterent kasls of informeation abont tee meverse. Iin the enrly 12605, rockeds equpped wath saenbhic
vistoiineie {called sonipdiing rocletc) |rHl"-il|=l| lignef ol ervabion of ApmEE beyvigl g :'lhllulr-plltll:
st orbiting satellite lsance offered far ovore extensrve coverage.

Botazn lnunched dlee first astrononzenl satellite, Anel 1 o 1962 to sty cosnse ravs e wlbrmaelet
sl -y cadsation froos e onn By 1002 MASA Bamched firat Cubaturg Asteoson sl Cleervatony
040 1 equppeed with am o uliranaoled telescope.

Tlee Hubble Telescope was lausched s orbit frony dlee U5 Spoce dusttle in 1900 equepped watl a 100
l|¢|lh|r=-¢ﬂ|rt anid s vamet of lmely recodibog ihlh-l‘l%[lll'ﬂﬁlut il 1ey dhe TS qnpd simne Ellln-[li‘-lullluillt-

HASA Bmrched Chamlig X-rsy obesrvsfory in 1909 T liss ezl fmnes fle pesoliben of sy goevisns
My telescope.

Hubble Telescops
27 NOON MISSION

Yloon. 1= flee name given to the namra satellite of Eartls aed sonee mnes of tHee ofler planets us bl
aolan evetem. The disniscter of Estly's npoon ae shout 3480 Ko or alkoet one-fonrth that of Exthe Tee
menoa congpletes one revolistion m an elliptenl arbat abowt Earthin 27 dmyvs 7 hownrs 43 mmmstes 1105
seconds, Apolle progiamn wae imtisted by TS do cend waimed spaceflaghts o the amface of nroon
O 20 Taly 1952 & drenme was nuade to cone droe, wlsen Apollo 11 spacefleglst laaucleed twowgls Sato
W oroket Luwled oo the sumface of nroon

e

Moon Swrface
|
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el Aiipiedoine wis flee Tt D wlso cef las r-mlﬂl-‘l:ll iy tlee aimFace of the inooiy Hie Banse figat
worids, og lwe landed o the neoon were “that's one sinall step bor mean. one grant leap tor noalaed ™.

HE -'l.lm-il-u e were inade te |:'\':||| aie the nren etween P and 1072

Landineg e of Apolle 16 in 1971
28 SPACE STATICMNS

A spoce stnlmon 5 e achhioad shochee dessgned for homean fo love oy onber space. Bo tar only Low
earth ailsit {LECH stadions ane i||:!||r|||-:g|rt|i slen koown & arlvital erahoiE, & Apace Jfation ig
ibstegmahed from ofher nuaamed spacecrabts by ats [ack of mapr propeaon or landing tacehfie s—nedtend.
ather vehicles aie nieed & |'l:'|||'\-\.||-|||| e aikdl frain Hie statiai ":il:'ll.'t cfalyaiks e -|||:I-;¥||t|i for inie iy
ten levueg onorbaks bor permods of weeles, npotle. or even vears

281 Sabyut Space Siacioa

Even before tlee first launmn spaceflights. plamners in the Uiated States and UTSSE emnasiomed space
stadioike i oibif srasisd Fath Tn -'!.I|||. 1071 TISSE enicceeded iin lanischaive dee fipot apace Skakpi
Sabynt 1. Six more Sabynt sinhons resched ogbit between 1974 and 198X

282 SEylal Space SMaken

Skoydal, the hra 1S space station umssson was Immelsed m Iy 1973, The Skydal mmzmon gave U5
FEAEh) |g:| = '-'Jllh!l'-: in'lr"“.l:i-llu 1l ||:'|I|||:'||| FEApHiRE B i|r||l_.l |!'|I| algin n.l:‘l.‘:-ﬂgghl

2855 Mia Spavce Siatien

In 19546 tlee TISSE Dowuscleed tlee core of the dishnot
wenife fi he |.|r|||||-||l--:|| of e etimed imide, o woo-hnles, This
msoidnlar space stahon was nuned Bir (Feaceh Theer
et apext ey vears sddatsons] opehdes were Banisched
and abinched bo dlwe stetion. Cosmponmets laved abroad
Wolni fon mkoi e dlisn a e Sikch Loike M ahon nmesiomne:
helped researchers nnderstond problens posed by
lewstlny stays in gpace. Bar 1997 the 11 vear old blis
wits expenencusf a serees of cnlanmbes anl mbsequent
:lr|ui: innsanan e ehmned e ctshon te & eahvehy ool
bevel of tonchoneng. In Tlarcly 2000 Bolirwas obmsdosed
sl de-ogbited T8 retmned fo eath aml wae !||I:I||:|;|E
e tlee South Faohe Ocems Mir Space Saation

12
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254 lniermatboliad Space Statisn

One o tlee WARA: goalz was to bidd 2 pennanent, Earth-orbehng space stahon At seveml redesign
effoits by MASA, flee atation was eshaped pinto 3o Inbermational venhiss aml renamned Dfenestional
Spnoe Staton IS5, Ie additton bo United States, nuaany other nohons such s Fosaa, Fapane, Caeada
sl B opesn Space Agewey hive joased the puoject, Laech of the first I55 elempent, ocomed m
10, Flomsed for completios ny 2000, tee I5S 52 deapeed bo be comshmmemady ocomped by seven orew
peiithers IFis envnsomed a5 sl ol pesemdi facdiny wheve ecientrate cm ey Bzl md Hee leeavens

%

-
p ‘s
&y

Inarnational Spaca
29 SPACE SHUTTLES Station

I Al 1980 the Lasmclo of the space chabile Colvadbis was camed ot by worl @& fast rencalde vocket
engures. The solid rocket boosters that lanech tha shmtile sfo orbat oo be retnieved mwd refurbosleed.
Twvewdy-fomn encoeseful chudtle lnmelses fulfillad way coentafic sl nelitay regnireniesds il
Faouary P#EG, wisen the shuttle Challenger exploded after lanch. killing stz orew of seven.

Tee Challenger trngeddy led o o reevalmabion of Amendn's space program. The wew goal was to mnloe
certain a mmbable nmch svsteny wae availalle wlien csfellites were cchedided to ﬂ'\. TlHli'!, fles e
scconyplished by g more dlsan one lanch method med Lansch facilshe avaalable and by desagrung
aatellate ayalend he -|.-|'|||||r:l1i|||1: willy ineee s oise Bamcly EVElein

o

Space Shultle Columbia
13
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sectjom
THE FARTH

5.1 EARTH'S ATMOSFHERE

Tlee Earils s suroumaded by a Mmeket of air, which we call tle sfoosphere. It reaclees over S0l
kilaseteie {345 nmles]) fioos the sueface of flee Esrth, a0 we sre only alde to cee what occuss farby
close to the gromwl. Exily abempts at stdviieg the sashwe of the ameosphere wsed clnes froms the
weeather, the beautifol ganlti-colored ampets sd amuises, mpd the dwinkling of stas, With the nee of
sensatrce mstnmeents frons space, we are now abde bo get a bebter view of the St omung of onr
stinosphere. Life on Eath ge engprooted by thee atnpocplesne, sl ensrgy, aud ovg plaset's magnehis
helds. Tle atnosplsere abembs the cwergy from e So, recycles water and other chensenls, and
wirke watly the electiiesd sod mazietic forces bo puovades o proderate clonate, The atopeaphere slao
profects s from lagh-emerpy radiation awd the fregsd vnomun of space.

5.2 LAYERS OF ATMOSPHERE

Tee encelope of gas sunomshng fe Earth chonges from the grovnd up. Foor destoect Inyers lasve
been identified nenie Hreaneal chaaeteristica (henpresabie chankze), deenmesd comgastuo, iy en e
and density.

3501 Tropesplers

The fropospleere starts af the Earil's surface aml exteds 2 to 145 lalomebers lagh (5 fo @ mules). Tlas
pant of tlee atoeosphere ge tee wosf dese, Ae von dliml lagher in flas layer, the tengperatme drope
trona alemst 17 to 52 degrees Celsins. Alnost all weatlser 12 10 tlas regron. The tropopmese separates
ilee dropoepleere frons tlse mext laver, The tropopmese apl the troposphers sre Bisvam e tlee lower
stimosphere.

5.20.2 Sivatespliers

Tlee stratosphere starls just above the woposphere and extemds to 50 kilomeders (31 nules) lngh
Connpeamad to the tropospliers, tos pat of dee atopospliess 13 ey sl lecs denze The temperstine i
tlas region imcrenses pradually to o3 degrees Celsus, due to the absorphon of Wireaoled radenbon.
Tee vzmpe layer, which alsoghe aml ecmtters the aola nleaviolet radation. 19 o tlas lsver Minery-
mmne percent of “ar” 1= locabed 10 the tropospleere and stratospleere. The stratopause separates the
stratoaphere fions the et Lave

E_

Layers of Atmosphers
14
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315 Mesozphere

Tee mezospleere snts st absove the statospleere med extends to 8500 killometers {53 mmbez) lagh.
T tla= 1ELRIM] the ltIFllH:; whives seain Fall &2 low 3 93 degiees Celains as vou ineresie un altinisle
Tee cheuncals are in an excebed state, ac they nbsorb apergy frome tlee Sum. Thee nresopmese separates
ilve mveapsphere from the Heermpo opliese

Tee regions of the stratosphere and the oeezosphere, along wath the sratopouse and mesopanse, are
called tlee nmdidle atnmesphere by scienhsts, This aea Lo been closely stded on the ATLAS Spacelal
DIEFEI0IL SErES.

314 Thermmosplivre

Tee teemeocphare sarts pest aleeve Hie neezosphere mwd extends to 600 lalometers (372 mmles) lagh.
The rq||||:|:|1'|l:|l-|:-\. LETRT L CR R T T R T slhitisde die noe flee Sas ene Y, Tt|||a_|t| ahes i Hhis peeiom
s go as lagl as 1,727 degrees Celams. Chevmenl reachons oo wmcl faster liere thae on the swrkace
-||1'|i|: E:'|||i| 'nu.-\. E:'n':; [ 3 k,||||-'|.'.|| - !h: '|I||-|||:| .|l||||,|--\.|ll|:||:

L3 COMFPOSITION OF THE ATHMOSFHERE

Tee atoespleers i prowanly coppesed of Batregen (M5, T8%), Oxyzen (04, 21%), ainl Argon
1AL I¥s). A umywind of other very inflnenhial compoents are so present which include flee water
1'1-!:1 N e R "guqdwn-.c" gaped o Dizoge (5, 0 - 0.01%) sl Carliny Dhoxide (00 by DL -0 %)

Argon

Carbon diceide —Ih— &1l cifers

Cwygen

HImiAn

Composdion of the Atmosphers

b4 BEYOND THE ATMOSFHERE

Tee exoaphere atafs 3 tlee dop to dlee thennesphere anl cohumess wmnl b megss wath nstepdaestany
gn=es. of space. In Hus regron of g ameospleere . Hydrogen and Helinun are the prne comnpoenis
sl sre ol preaciv cxhiemely low deneties

15
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mectiom -

SATELLITE SYSTEMS

4.1 INTRODUCTION TO SATELLITES

A sadelhite 15 sonwetlurg et goes aoond med aroaed tee emth o aootlver pl meed. Some sobellsbes are
namal, fike tlee nroon, whacly i2 2 natesl saveflste of tlee candly CHlper sarellites sre ppmde by acientysds
and technodogists to go aromed the earth

Some satelhites semwd and recerve television signals. The sigiead 5 sed lrom o stahion ow the earth's
sugface, Tle sabellate pecerver the cgnal snd pebyosdeact it to otlier places o flee catly With tlee pght
mmsber of satellifes 1n space. one kelevimon program can be seen all over the world. Sonee satellites
aeihd sl receive l:itpluuit Fax., and |:"|,|||L||J|I|‘:| coimn@iicatons, Satellites neake od ||-|H.l-i|||t o
conmmmue e by delepleoe, fax, Ifeneet. or congneter vatls amyoee 1o the world

Cilyer satellibes observe the word's weather, feeduxg wenther nufomuaton 1mdo gias compuber programs
ilest Ll ecnentiste know what the weatlier wall be The westlees 1eporters on voan TV rewe progrsni
get tlvear pbonnaton from those soehsks,

Somee satelltes lmle vean ncowrate prohres of the eanily's snface, sendug back muages that tell soentss
wh it -.i|:'|||:¢l- I||:'||‘ iyE l__li|i||g EU TR ||\!|I|||| I||t 'l.l.|r|||I .1||||| :'||,|-||IH CIHpE, Wl e :|||| -||ﬂ|t| FEA e

4.2 ORBIT TYFES

Wleen a estellave gz lavmched, if 15 placed ni ackat joonnd the BEarth Tlee Earth'e geavity holds the
snfellite 1 @ certain path az 1t goes aronnd the Eardls. aoml gliat patl iz called aw "orbet.”
Tlire ie iy anee msimin Foee actieg om o estellite shem it oz us orbit, s that iz e orsatationd fosee
exerted o the sabellebe by tlve Eartle Thus boce 15 constastly polloeg tlee satellite townnds the centre
of flse Exafly A ssfellite doesant 5l armeld down to tle Esntly ecanee of it '-'l.'llh.||'§, Th ezl &
sabellites orbat tleere 15 o pertect balance between the gravitshonal force due to the Earth, and tle
vatnpetal foce wecesssny fo nesmdain the oliat of the estelite Tlieve sve sevaal Binds of mlate Here
are Hwee of them

.11 Creosiafiennny Chrilvie

Tlee nvost coneeon orfnt used tor sadellste cormmmseationes 1= the geostatonary orbat (GEOI The
yatatiaial ||-:||||-|| 15 -:1|II:'|| b Elgat of the Esgils. Tlee catellite and the Eaptli inove I‘-l'lg-:lh-u 2 3 AAECK
satellete appears a5 o lEoed poost me the sloy Bromn the Eartle The sdvantages of saoly an orbat are thot
o fewckiing 14 1 eapmeed froon tlee goovmd afation siwce the estellate appese o a fimed positien in
tlve sloy. The sabellste con also provide conlmons operation in the area of viability of the sotellite.
lary commpimeation satellifes teavel in geoststmpmy abife, inclnding these flest pelay TV cagnals
netn oo Isonnes

Geepstallonany Orbit
16
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4.2.2 Lew Eavth Ovlvichledinm Earth Owlvit

A Low Earth Cibat (LEC}. or Medaumy Eartly Crrbat iDIEC) desenbes a satelhite wlach cocles close
o the Eaith, Generally, LECe lave altthsdes of aroqusd 300 — DHHE kap wath low pechiestion aeeles
and LIEODs e altihodes of arosusd 10G000 - 20 000 ki A speceal bvpe of LEC 15 tlee Polag Owbad,
Tl w3 % LEC wath o lagh inclination sele (dlose to 00 degrees), This imemys the cafellibe fravelz aver
thee poles

Sadellites that olaerve onn plamet sl ag vemede polar oits
senseeg il wenther sabellites obten travel m a
highly misclueed LECE s they com caphims detsaled
msages of the Enth's siwtace due fo ghen closeness
o Eaptly A aatedlite un o Polss abat will pacs ove

W
every region of Eorfls 0 1f can provade global il
FAVETREE "‘-‘ BRABYTIChRNUS
artat

ey

Different Crblts of Sateltes
4. 2.5 Elliptical Chobits

A aabellate un ellighcsd ot falleoe s oacsl-chaped patle Cre pot of the ogbif 15 dosest to dhe centre
of Emth (pengee) mwd Hee other st 05 tartlvest maway (apogee. A4 satellste in Hus bpe of arbat genemlby
hiae s imelusstion saghe of 64 degrees il taler shont 12 Do bo cincle the plaget, This tope of obat
covers reguons of lngh lafitude for o large finclon of it orbifnl period

i.3 SATELLITE LAUNCH VEHICLE

A sabellite 15 lasusched on o Imusch velucle, winch s lde a dmoocsh for snbeBlites Tlee sotelite 15 packed
canefislly pto the vehicle snd comed imbe gace, powersd by avocket engine Thee beet places bo lumch
sabellsbes are near the ocemy, so that whew tlee laasch velucle falls avwan, if laeds in the water and wot
onb L A Bmncly, flee Lausch velicde's pockets Lift flee catellive ofF the Bmch pad il oy ab inio
space, where ot aircles the earth in o temyporary arbet. Then the spent ockets o the Bmmch vehucle
dvog way, s one or nee pdors sffacliedd to flee savellabe prove of e e deagnated ogbit A oo
t5 started wp tor a cerfmn hnee, soneetunes st owe o faco nunntes, o pash de satellibe ko place.
Wleen ouwe o flvese neotors 12 atarted, 1Fe called & "Fma ™ IF oy ke oy b, over & peaiodd of
several dave, to neove Hee sabellste oo ks assigued orbital possmon. When fle sabellste reaclees 1=
ki, aonabon proiids iFan e gt Beection mml ote ademae and sola paels deploy dest 53

teey mnfold frome theer fraveling posshon and spread out so tle satellite con stard sendang nnd
redervaies aagmala

4.4 OFERATIONS OF SATELLITE IN SFACE

Space 18 a deffienlf place to be in. Satellate pvabenss need to adopt mmgge aipl pelishle teclmologies
for their laausch. sunaval and opermbons s the lostile and lsassl evaromnent of the owter space. We
o't plieg un o cond ne oditer space, o estellifes need to take & powsr sonce wifly tliens 185 haid o
get sntelhies poanted 10 tlee ngle direction becanse there's nodlaeg fo oo dleens wath. Satellibes need
to woai ko u the freezmng cold of Eath's alisdow s weell o o flee Wazing liest of the Son's cayve. They
alzo need bo be tough enongh e sumave collsions watl oy asteroads. Soine of ghe importand operations
of eatellife ppapece are oz follows

w
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441 Power

A zatelhite provides stz owar power tor Hie danboe of s neesua. Bloot satellabes wee botle power fron:
iles Sum Al battemnes o wa k. Tleey catch the San's siergy wing bugs flat sola paels, Satellibes
keep these panels panted at the Swme. They nse babteres wlen dhie Sun doesn’ shoee on dleen.

442 DHpvection of Dientaden

Hatelhte onewinton 15 the direction each of itz sdes foces Satellites keep the solar panels pointed
fovwarde dlee s, Wheiene, the cstelite’s satenipm aiwl seneois |||,|.|r towyzn d Earth o fovwrand dlse -|||_|-j¢|.'|‘
tlee sntellite 15 observang. For exouple, comnwuseation and weatlver satellites lanve msbemnes med
FE 1 F ) |H|i|||‘-|.'\-|| eatlyorarda whille ke l‘-:ltl--'-l'lll-r sy |H:|i|||‘-t|| toveessrde the aebroisnim sl nl'l!:-..h. that
solemihsts wizl to stody: Satellobes com shany poinbed o the ngld dicechon =g small rockets call ed
sttitiide thnsters, They cam dleo wae instnmesste called gyoacepes Senstines mazeets i o fle
sabellate cam puesl agminst dee meaguetic fiebl of Enrtl bo s the sofellite comecty:

dod.5 Heat Dissipation

A satellite conses neross intense heat nud intense cold ns ot faces or lades frons dlee sim. The eqepnsent
aih flie astellite aleo creates lest Wikly o s Ihowaing o the space Qe satellite pelesmes ita leat flwoezls
tlee pawels wlach open and clo=e. In this wan heat escapes the satellife. In order fo profect from. Sw's
digecd ELE aabellsbes I-||i|| ane tleat dlge heat 15 daetribnsded ¢'-'-|.1|]'§,

4.4.4 Fmliation Protectisn

Sarellires ipeil t0 e masde fronn nesferial aoe aenkgl fe bea e effecrs of airokg cosiime milanme
wlaels iy canse 1t to become bnttle or damage tlie eqrupment and congnsters on boand. Kloreoer.
if mwist enndvine ilmmgm: hife af ohpecie i ol Fpace Teerefore, they weed pusteral il clymdd
nigd becoime bntte in asdence et o cold med inder srong radishone of onter spoce

i.5 BE-ENTRY AND SATELLITE DISPOSAL

Wleen satellstes stop workung they are often left i orfut as space pud. Odlsers dnh too low to keep
orbatimg snd b v ae they Fall, Sl others sse bzl back to Esth fon repairs, Moo wokag
sntellotes are zoneehinee = cent deam Frooe orbit oo tlee alneospliere fo bom up on apose. Space 1=
very lange, air snll scrennere necd o be carend flea estellites don't el it eacly ofles, They iy o
get nd of flee broloen ones

4.6 TYPES OF SATELLITES

}lI-I:l'I\'.;lH.L of zatellabes leave lreea den tluplul b BEive ke S Pl posis s aumssioiks, Sone of Heeak
sye Riatred below

4.6 0 Commnmicmtion Satellites

Telecommwmme whon and broadeashng pedieshes e commmmention sabellstes to camy ratio, telleazion
sl telephone mgnals over long destances wathowt the need for cables or onorowane relays.
Copmpnmcateon esfellites can resch preople in remede villages, shupe o the lagh eess mnl meas wleses
wfrastsctire on thie ground has been dmnaged by an earthgualee, They can also help bto myprove
eiiscation. el caie aipl Hee standsrd of Invuee, snd e -|.I=I‘:i-ﬂ |HIM'|||'I|='I| fior flwe |Hll.ru*-fa||l‘| ek
ilevastated areas. Togedleer witle gi onisdalraced aetoraile, ey provede scoess to tle Wailid Wide Web.

18



Pakistan Space__:&_'l.lp'per Atmosphere Résearch Commission -

T-l'lll;':, satellates wik g-:-ul-l:'ll'lu-ﬂ.l", it |r|-|'|'-'||l: viiee, datk aiwl feleviaion ¢ o Wi e sioih, i:|¢|'|l|||||¢
te direct bromsloast of televamon to lomnes aroud the wrord. Creer 300 conmpenc shion sokellites hmee
beein lnmeclied sipce 1957

4.6, Mavigwtion Satelites

H:l'-'lg-ﬂiﬂn eatellates cam ||l=||l i locate the |'ll.r-iliﬂ|| af "'\-Il|l"| sucraft snd even subomobilee Hist sre
eapuppedd wath speciad mndo reeevers. Signals frons satellites codmn datn that s speceal mdeo recerver
o Earth tranclates into infemmesson shoae sabellites” position, Tle vecerver fther mesdyzes the sgmal
to fmd ot v fast and o what direction the satellie is nrovueg aud how Loeg the signal took bo rench
tlie pecerver. Froon tleese dada tlee pecerver ca locste ot owan localon

With extvenesly high sccimsey, globald corveraze amd allweather opevation, Glabsd Meagstion Sabellats
Svetenes (NS5 nalnding the Unuted Stobes' lobal Posbemung Svatemn (GRS ], the Eossime Global
Hﬁ'-'l'__' whion Satellire Svefen (GLOMNA S5 sad il EIIHI|H s Crsllilen, are @ mew '__'|lr|.l=| it ity wadly
mcreasing benehiz in people's daily leves. Benelits of GRNSS are grovaieg o arens micl ns manhon.
nsiri e sl Ll trmEpotation, weppiie ad aeveying, precigion agonculini e, power and
telecommmnc ahioe nebworks nel deisaster warmung and smiergely respose.

6.5 Wearther Sacellites

Westleer satellstes cany cmneras and sther nenmeents, pante d bewards Earth's alnsospluere. Tleey
o privids pdvarce wanme of severe weather sl se 3 giest aidl o weather Froecasting

4.6.4 Miligasy Sarellines

Ly bty estellifes are sunila to conmeraaal onee, ks deey semd encrypred data aducl only »
speecial recaver can decephier Mulotary surveallance satellsbes tallie paotres pect 2 obher earth inseging
gatellates Eo, s cwnger s on ||I.|||‘:||':. e II-\.II:":{ |ave J||j_:|i|:| pesalimiain

4.6.5 KReieniific Satellites

Bopewhific aatellifes aeirve s l-\.Ih‘I'I.-t-IIi:\.:Il |'||.1||[-||||||I- For pheeivation of Earth, the ||Iq|t|‘-\. e aim
comets msd galacres and are nzehd o 3 wade vanety of otfier applicstons. There mre b bpes of
sciemihifie aarellabes

1. Earil Qs vinig Satellites
X Antreavamdead Satellites
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b T A1) |
SPACE TECHNOLOGY APPLICATIONS

Space age begny watly e bausch od et arn ol satellate SpotuleDin Cotober 1957 Since then mped
|||;'.'-|.'I|,|-|||||¢|il of tles I‘-!-Iuru|-|'|g',. hae IHeced eacls aml VY i'll-llt..'l‘ o o Bives Ti e ||'.Ii1t EETY W
to commmuzcate worldwade through tle wee of Iisteret, telephoose, neobile phones ebc. In casze ot
nahiial disacters lake ¢ kﬂhlll.ll::h_ faonle, friee snd ovelogies ARt r-:-.lutuhll_.l':, Coikes e ||If'|!|'|h riole
e sanang bves and propentees of people. Artthicinl satellstes. space telescopes, spnoe probees, space
slugtles, space atatioe el lnmch velecles coishte space reckisnlagy, Tlas section biefly deacnibes
somee of the applicahions. wlacls these satellstes otter nmd how tleze applications are servoeg people
iy |||-||! 1|5: R | i

5.1 SATELLITE REMOTE SENSING

Beniote sewang sabellate s offer paotimes of the exith, They waoik o the smpe prncipls ag ow eyes
work. Ligld strales the objects nroausd ns awd 1t iz reflected bacle bo onn eves An image of the object
pe Fonmred on i ehives of oatr eves Giehma 13 & bver inade oiw eve which troplates bzl uito bimisn s
reading Fonmaty. T bimin processes that mfonnaken aod we recogmize tlee ohpect. In a0 sinalar way,
sk i ficaal e called seivsni is |||:'|-|.-:-c| im estellder of recaives fle reflected |l=||i Fronn dafferent I:!IF-| ]
Tus elechronic sewsor trmslabes reflected liglht envergy nuo electrical energpy: Flecimeal avergy siguals
sre cenil Dk o caith b aatellite dada &ioamind |:-|.-:|'|';||g ehatione wheie 1|p:'3. s Fisleey |r|l-|'||.'t'\.l--:|| {11
slemw protumes nnnges of the earth. Tles process, inwhich e sensor collects releoted light and does
o plivercaly toch flee alyjects, a5 called renpots cenzing Fenwote cewnng syabenis aie comunenly
nzed bo survey, nsap ol mrmmtor the resowrces and amnaromnvent of tlve sartls

. ALin S rtL,_L'l-h

i
- DI TACLE

P e T

The remote sensing process

LT Ivpes of Kemote Semyars

Twn types of sensors are uged: pasarve and nohrve
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L 1L.L1 Paszive Bomote Sensers

Pazsyve senzors are el liloe omnr eves I the mgld tnee when we swatels oft the bgles 18 oz loed to
aee sy fhing in fle dabivese Baotwhein cawdle lght or toels illiminates the vooan, light sakes fle
oljecks med glee reflected higlst tonns onages of objects. Sumlarly, passve remode sensory depend on
energy Laglet oz o Fonn of snergy obdained nanally fioos the Son Wlien sumlag i atnloes dlee om face
of earils bwo mapor plesnnena take place reflection aml dbsarphon. Depending vpon i bpe and
natie of olject, Lzl eneizy reflectad by Effereint alyjects 12 Rifferad. For exsuple, water sbearhe
meost of the bl wivereas snow or sand reflect a large mmowunt of st The ligld. reflected by different
olyjects ia pecorded by aeisone onbossd renvote sensune eatellites, Somne exsnigles of Pasave censme
are Themnhe Rapper T and Endimced Thenwho Blapper ETRL owboard Landest cenies of satellites
s HIEY eemein anshoand SPOT cennes of satellabes

ST Aciive Kemele Sensaiy

Achve sensors et energy in the fom of radso agnals — it es a kand of energy lakee hght bt we camot
see af wath ean sves. These azusle ahike aljects snd sie bomasid ek fowarde s stellite wlere they
are recelved

Batellite sensois
record Hhie recerced
aigipale smd vetiig
them to growsd
redaIving Atatiens
where thev are
Fuiilsei Il'llhfl'\."'\.tll
il comverted to
(T LT R T P

Achve sencors can
inpsiae thie eaitly
thereeg meghts as
well 36 1 el mmly
westlver. The nvost
conmiei fepe of
active sensing

nteml = ATRAR
{Fadio Dretechion Active sensors generate el own energy in fe form of radio signals
wibd Ban ik b A e

502 Tufermation Fxtraction nying Eemote Sasing

Olyjects sre made of dfferent nistensls like comerete bncka, waood, leaves. sl sad rocke Al fhese
nsaterials hve dafferent clienucal and ploysicad clarsctenshos awd colosus. Lnnges prohmes caphured
by remde sewnng estellites give ne differcst olpects sn different colors, Scienhse lave shidhed fle
characterishes and tlee behmaor of all matenals m laboratones, and kipow lsow obpects congposed of
diffferent nustenala, sppean on estedlite pnages. For exsangle, dlie colog of barren Lawl on estellie nnage
will be different from that of croplaed. Dus dlse basis of dfferant charactenshes of different nustenals
= well ae ming other Kisvaledee of fles sven benes sidhed pennidte ceimsing applecstion saadiste sxtact
valnable infomeation fromn tlee satellite mages even without plavacally vistusg the aea
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=215 Applications of Hemane Seicmg

Satellste Fanpote Sensnieg can be need for imnmey applicabmes. Tlas teclmalogy iz being nized tor better
neuskzement of earth's eaoniees mil e amromesd. The wain oess of sppleation of temde seising
teclmol ogy are as bollows: -

=LA Agvicabimge

Femode senang can lelp v modetennunsieg which arope are o md o howe mnech area, and wleetlver
anaiee dhpewien swe dampszaing fee ciope. We cam also fwl o wlese the denpase 2 takngg place and
how much area is danseged. Sinulady we can estineate fle vield of 2y crop soam

2152 Faresry

Faoresls are ms maportant ehrad resonrce of o comstry: It es believed tleat abont 25%5 of e dodnl land
soed Ehnldd De vmler fowear cover i arder M nimnrang cood arvromnenrs sl weamher coiwlinions
o A coumnbry. Motwrad borests are threntewed by allegad loggueg. fires mud dhsenses Iy order bo better
npsnaze Foreet repomoes. remode sensnry comn e nzed Fo findueg ok wlere fiese scinahes me taking
plnce. Bemobe Sensing can azo be weed for plasnng bow to anesd fues, sbopsprend of dizeases. conbrol
||I:2ﬂ |-||-__I 14 aiml aesess affogeatation cffort

SR Gealegy

Gieology 14 the shudy of the eaidly, ste fenmatm sd nestenals that compose the eadly IF we loek
aroumd, ditberent kmwds of teshmes lile momsmne, nvers, seas, deserts and tertile Imsl constitte o
il Al Mhees e fesnmess e poessnt o the smface of e camtls B dliers ae a ot which e
mdementh the sudfnce of eardh. Ceolopists not only explore the sufnce feptures bat flvey alse explore
s Face mesternale such ag ol gas snd precioes minerals, Thoogh remode e eatellites caupat
ook wmuder tlee suface of earth, Heey gve ns ndfomunison sbot ilee compossbon of meomsmns. lasdfonns
oduch leelp i the exploratien of ml, gas sl eflsey vomerals. Al fles dismges dakae plece o the artece
ot earth for example changueg of mver comrse resaudts oy reshaping e lasdionns, caebe easiby vdenzled
snd denpsrcated widly tlee leelp of venpote cenzang mprzes Bemote ceneiie 15 plaving a vt vole m
geologrea shahes around tlee woarld.

SR Do EXbviel ey

Dizasters sich ay floods, carthguakes, oyclowes mul ey min are conunon wabual plesann,
Diiaasters im awy Form canee Loss of lives s well ae propesty. Thosgl if 0z net posable to predict dlee
oooumrence of some dizasters, snch ar earthagualoes vang omret technolagies. s resome opermbons
sl dampse asresamneant <o be carvied o veaikg tenrete stncng nnages Fo exanple, for nsusszansnt
of resoue operationgs, nnnges cleady bell ws thee nrost abbected areas, Hee mvalability of ronds, bndges
sl sdleer connummicatson infiastmcie. A vanedy of jenote seming syatans se being need to dedect
risnbon misd respaoied to matoeal dizasters

slades Cartegraphy

Blaps mud other mbormation alrmst sy aven play a vital role oe o duly leves. I we are veahng an
sudaroin ey bodt we lave poide paaps of that caby, we s eamly vist flee wlvole coby withont amy
other leelp. Cunde maps gree ne inbonmation about the residestial aress, markeks, parls. lasbonenl
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places, hotels il osde Sinmlsdy, Baisdisse nesgpe tell oz wlacl lad 02 being wed Forwlest porposes
For sxample, un a lmdnss e flee B wlimch a9 being veed Fo culfioation of coops nesy b huglhlezlded
s agriodinre wse entegory. The muakang and stidy of wmaps 1= calbed Cartograplsy. Cartograplny nuakes
exbenzive nee of esellite inpnees i tlee preparstion of &iferent categaries of nogpes like afy gnide
npd, dowm plamning peges asl landis e inags ecsise altematnve pifomestion somess for niap oeding
are fo0 expensrve or msavmialde.

S 136 GIS

Az dizomsed in Carlograplny sechon, maps plasy o vt role oy arban planmng asd inneeg emed. Ohee
dlissidvantaze associated witl paper based imape i thet we cmsot sild s pasch infomestion &5 el

Fan exanmle. im oty gwide nesgp we con oy higldizlt tlee Lo cafion of pagke in a cary bt paper cize
doe= mot alllow vs fo add more detmls ke swammng pools, nmsenns, zoos and oflwer iInfonmnohkon.
Sunilaily, # resadenbial sves nap does gt tell ne aleost tlee immber of hosisnie msts, the mmdber of
pevple liviwg teere, the prees of lrosing mmte AIL flae suppanting oeformstion ae ealled stkate
mformnizon When we associste the sttmbabe infonuatien vath dee map feabure, 1n congder bosed
ot copy maps, e nups become intellogent, that 5z we can ntermet watlmaps by aslaeg queshio
B misg il ain peapames nigs mve ng fle awes Thie ptelligent map neskiiee 19 called Geographic
Infommuation Syvstem (0151, Uee of bodls G185 and remote sewsing = o valuable souree of mfonnabon.

5157 Enviremm sugal A svacanent

Ylaary o actrabes produce potentally hanonfid emvcoromnesal effects on natoal 1esouces. For
exminde ferfals lads fumn mpradicive aml esing i b contumions over wateig of ciope. O fle
aflyer B nov-aml shaluby of wader ey hism HF|I|IH‘||I¢|:i"-'¢ Lo gt desende. Mot water 1ecmaces
sinch as lnkes are being pollnted by tlee people and indusny Sinaladhy. cuting of forests for donestic
and ponaeercanl prrposes cases emaromeental hann, The ewvoromaennl assessment of al wahual
reaonces va ot fon tlhie sustappalality of o sivacomunesd, Bensote censng nnages give s e
piofure of natual resowces e identify locations where donnge is takiang place

5.2 SATELLITE COMMUNICATION TECHNOLOHGEY

W use felepliones and cellidor plemres. Phoore compases nse terrestnal telepleoe Lirves or radio
o e bowers fo cogusedd flee el ephone wetwork. Bt in venpote aens wheie sich petw oks
sqe g0t svailable, at ses, oo sl mospace, often aatellite conmpancstions sre nesd, Specal aatellite
cllled conmumcstion satellites. recerve n sgnal from o ranstter and el the sagnal back to
recerver soune wlere else. Sntellite comummucafions are also wsed by TV dnbions for beanung fheir
I_I|II'=|:'I||'|.|I|tl-\. Oy vl Sess -||f |||t FI-III,I-E

=21 lelan & licine

Tele meeane o & detance and wedicae is trestinent For the patient. The oo Telenpedicine poplies
#hat tlee pabent i remwde mea mmye wot plovscally vaat the plyaasn. His health and medical combition
caih he ammegaoal ||:|'.'||'||[|"'\1i-.:|ﬂ| whe i located o & distas locstion, The |‘|-|.".'¢||:|-|:||H||I‘ aof coprunmiiecat o
sfellifer snd cognuter techurdogy hag helped to piprove the gualiny of healfh cove for flvoze wl live
m remsde and ssolabed areas where access to guality headth care 55 a probleny. Conmmemention sateBites
prontide commechnaty bo areas wlere terresbnad or grosusd boazed conmmmicaton networks are entlver
mgsaalahle or live Faled due te any disneter snch ae esthonakes A comimmacat o werworl s
esinblished bebween lvospatals @uongh lagh speed nenmt o sadelletes. Fotient's medacal dafn inclusiding
pleotograples. xorav, Wiracosusd and reports are conmmuac sded to comee ched liospatals to seel advace
of gpecidiat doctors, IF video—nfe eiraing 13 vequired. stz leeld betveeen tlie doctons bo puesinbe fle
sprpropmate freatient for flee patient
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