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Asnoor, Kulgam (Kashmir)

Hqrt. Dar Fruit Co.

Kulgam
B.O. Ahmad Fruits

Mobiles : 9419049823, 9906722264
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CEEKAYES TIMBERS

VANIYAMBALAM - 679339
DISTT.: MALAPPURAM
KERALA
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3 Sl pae oo
FAZLE-E-OMAR

Public School
(Affiliated to CBSE No. : 930256)
Karulai
® ®

é@ Crash Plastic @g

Use the Natural Products

SPARK

Hature Products

@ Disposable Plates and Cup5g

Drop.: Zahoor Ahmad Cell : 94484 22334

M EHOUOTEL
i HILL VIEW

Hill Road, Madikari - 571201 Ph.: (08272) 223808, 221067
e-mail ; hillviewcoorg@yahoo.com
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Shop: 0497 2712433
: 0497 2711433

SHAIKA LATIF

ARTCENTRE
LedgdonCindlliomen.

3/51 NARKEL DANGA MAIN ROAD,
KOLKATA - 700 011 (Opp. NASIR BOOK)
Phone : 23521771

Mob. : 9847146526
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J M B Rice mill Pvt. Ltd.

At. Tisalpur, P.O. Rahanja, Bhadrak, Pin-756111
Ph. : 06784 - 250853 (0O), 250420 (R)
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Love For AL Habred For Uoue
M. C. Mohammad

usp. : (Kadigathest) -

s; <r> T =V — o

{ SUBAIDA |

TIMBER .
J: <D — o3
Dealers in o

Teak Timber, Timber Log, Teak
Poles & Sizes Timber Merchants

Chandakkadave, P.O. Peroke,
Kerala - 673631
Ph. : 0495-2403119 (O), 2402770 (R)

—
—

.
——

o
BRB

OFFSET PRINTERS

AND
PUBLISHERS

BRB CENTRE, THAVAKKARA, KUNNUR - 17
Ph. : 2761010, 2761020

Shop: 0497 2712433
1 0497 2711433

Mob. : 9847146526

JUMBO)

B O O K S

(Agents for Government Publications and Educational Suppliers)

FORT ROAD, KANNUR - 670 001, KERALA, INDIA
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vEC| Mustafassss.

{Agents of Govt. Publications & Educational Suppliers)
Fort Road, Kannur - 1
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~Love SHhor 2l GHatred hor cNone

Sk.2ahed Ahnad

Proprietor

M/S

/
M.F. ALBUMINIUM

Deals in:
All types of Aluminium, Sliding, Window, Door, Partitions, Structural Glazing and
Aluminium Composite Panel
R R

Fart Road, Kannur-Kerala, Phone : QA497-2702003, 2712138, 2708553
Fax : 0497-276 7498, E-mail © city cantra@san channeat. net

425



Mansoor Love for All Hatred For None Javeed
19341965930 (19886145274

CARGO LINKS
J.N. Roadlines

TRANSPORTERS & FLEET OWNERS
Open Truck & L.C.V Available

rf[)'a;ilf,r Service to:

Hyderabad, Nagpur, Jabalpur, Indore, Bhopal
Raipur, Katni

Spl. In: O.D.C Truck Loads Accepted:
Karnataka, Andhra Pradesh, Tamilnadu,

Maharashtra, M.P, U.P

No. 75, Farha Comples, 1st main Road,
Kalashipalyam New Extn., Bangalore-560002
#: 22238666, 22918730

4263
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NAVED SAIGAL

+91 9885560884

Tel : +91-40-39108888, (5 Lines)
e-mail : info@prosperoverseas.com
(HYDERABAD OFFICE}

A UK+ IRELAND + FRANCE + USA 5

% AUSTRALIA + NEW ZEALAND +

4 MALAYSIA + SWITZERLAND - CYPRUS #

% SINGAPORE * CHINA(MBBS) AND
MANY MORE

FREE EDUCATION ALSO AVAILABLE

ASIF SAIGAL

+91 9830960492 ,+91 98301 30491
Tel : +91-33-22128310, 32898310

e-mail - kolkata_prosperoverseas@rediffmail.com

{KOLKATA OFFICE)

STUDY ABROAD

% Study Abroad At Indian Cost {Any Course)

+* Comprehensive Free Counseling

% Educational Loan Assistance

% VISA Assistance

+* Travel Ang Foreign Exchange
Arrangaments

+ Part Time Job/ Infemship available

Your Search For The Best End At...... @ PIOIPER OVEIDEAD

PROSPER CONSULTANTS

WEe Build Your Career
WWW. prosperoverseas.com

For Placement Enquiries Visit: www.prosperconsultants.in

ore for Al FCanad ~for Nowe

L Navees Waseorn (8 SINFHGRE

. % N2 440800
-
Beavuty Collection
Lmp. Cosmetics & Immitation
Jewellary Leather & Fancy Bags,
School Bagy & Beles, Voilews ET.C

Wascem Ahmed

D0-241 51854
= |
Masroor Hesiery Foot Wear

09 346430004

A Diesinger Fanoy Pootwear for
Ladies & Kids, Exclusive | losiry

e B B B B B B B e B D B B e e e D e ol el o o o ] o
K.P. Complex Under Ground Floor, Shop No. 1 & 1/A

Reside: Venkatada Theatre Lane.
Dilsukh Nagar, Hydrabad-60
AP INDIA

Wholesale Dealer for: Mclamine, Krockey, Ceramics.

4273



20094,

N —— ]

NAVNEET
JEWELLERS

220233, 220847 (R)

CUSTOMER'S
SATISFACTION IS
OUR MOTTO

FOR EVERY KIND OF
GOLD & SILVER ORNAMENTS
(All kinds of rings & "Alaisallah™

rings also sold here)

Navneet Seth, Rajiv Seth
Main Bazzar Qadian

(A{&@@ Ph.: 01872-220489 (S)

{ \

M/S. ALLIA EARTH MOVERS

(EARTH MOVING CONTRACTOR) t

Volvo-290, 210, L&T Komatsu PC-300, 200.
Tata Hitachi, Ex-200, Ex-70, JCB, Dozer etc.
On hire basis

KUSANBI, SUNGRA, SALIPUR, CUTTACK - 794221

Tel.: 0671 - 2112266

Mob. : 9437078266 / 9437032266 / 9438332026 / 9437378063
\C v,

[u’jc««%b G/J?' c«j”'//d} JVN

S 8w U s S d(utﬂgﬁ
‘ Y,

Ll [Liak
Lies /e Uy
IS b PR = BTl = A

................................................ ?4".1[
e b WU e e (1

G AL N fimer S g {1z i g

A :,JU(L' :J"?L’
\_ = S

€283



- I ——— v -

Wb L 20035 5ot 20 £ S8 Fooo bbbt b I3 17321 e
0L I 253 S J e 58 e Uit S0 11012007 50 o Sy 21 193 ot St s 0 T
a5 315 e E e lo by e 3o 2 S KB A Kt S st gobe A as L
~2(1/110) 44Tl s (1/1 6)rboﬁgCﬂAlﬂ74A7L,()l/f‘efu:fV/Cl;’u:_g.’%;/360/-@/.% ;uw’mfy-g.uﬁgwﬁ?
S et G sl s esd s K TEE WSS 1308 ot £ 12 (I s e o1 ot 6y I sl o P S
b Bte g f bt e dnbse

oot LiYbg I bt
s T 56 LAl e L 22 A b el i B ey B SO E U1 7322
el 1/1 0L,Jﬁ;’ju%%gﬁ;‘fd//?as,d/:fum/w5 09/10/2007 .5 1ol s 21k 193 ot F by G 57
il e G300 B3 ko Q033 e 3P S I3 )3 RS e - St ety 1)
AP il (110D g Tl s (11 B)pboszl Hulo T S Ut It e 2 5360/-8 A IuT
bt 1f it e Gn b Ut ek tesf iy KUEO I ES 10 g o £ il b st e ot e e

Afrats SEEu bl

o] S5 Lo F g U 18 A b 2Bt Feo o2l Piatazipl 1 7323 it
e L2 1/1 0L #2552 32 P8 g is§ ef Untes 081 0/2007 st Tolls 21 125 ot (o o
SRS PSRy AT F NN T, WSO A BV SRy =t A A -2 YR fd/;ﬁ,m-&wwuw,ﬂ
fuw,/luf' bl f Pt (1/10) L 4Tl sl(1/16) P ensizl 2u Ty T St I At e 22, 360/-8 7
Bte g f Bt e Ue e enbusst i, KL I ES U g L it S B st it e bt
el

el JEREYE /Iy -y S
b ¥ B b o F e 19 K6 e hai fuoolog blidsee 1L 126217324 it
G2 110 L I3 5005502 L2 B8 g 2 68 2 Uit /ety 0711012007 258 Tol 1y 2k 193 ot S b1 s s 0
U I 505 (13 ko Q8 g s 32 S 5 03 RS e s Nt ey 1 uso
i e i (11100 u Tl sl eosz U 2T a TSl o S Ut 1t e 2 2/360/-8 A IuToni e
ed/-tfnd}bfx,d !w,,d//;!?umq:ﬁw?/{u‘fcw!ﬁfu s L w2 & Ul lgé}@lgun/t‘ﬁ}’/cuui:upli':,iﬂuf-} La®
_L@J}ébc{;'@/t‘wﬁ

iyl I Lt b b )
o BB b 21 g U 25 A et oo o s utdse 21261 T325 e
el 11 0L,Jﬁ;’/éuf%lgkgﬁffd//?c,s,dﬁfum/w, 08/10/2007 .5 1ol 21k 193 ot F by G 27
il e S I35 Y3t o by doe e PS03 00 e FS e - S st o 1)
dilg‘%bﬂﬁ’}y/’adjt‘.ﬂ?(']”0)/71711)%/}'(1/16)(boﬁ;@ﬁﬂiﬂ?{,ﬂ‘d/}by/lg,J/UMV/;’}lu:-g.‘%5/360/-@7.gﬁ T
Eobetng § - $noo (Ut B s oo s, KT EE 1 S 13U g ot £ o Gt s b 1 el g6
Bty f

€29



G

/?b;fluw,bzgif O R R - s
rnrtsnd S5 LA F g U192l 2t R bob? Bl 17 326 ity
Fiar b\ § VA0 LIF I 5500 L1 2 S p 2 b8 e f Uiy 06/10/2007 5208 Tt s 21k 19 e St
Tt e U500 5 (13t o Qs o s 5P 5t S e 1S A i 41
Wby AT asit Pt 2 (110) g Tl s(1/16) iz 2 a Lo aT b St D1 it e & 2s360/-5 7
Bte s b - $n b Syt S et KL i ESUus kg o L ity GLbumat it
_zbd

el AT b Bl
WL j:uL;L?J/ 20052256123 /‘(‘;,Ju, S Yo foloy ﬂu/rf/)d,‘d/w&ytjuﬁﬂ 7327 i@ §
21/ 0LJ?’X}J%Q//@J/}/“‘JJ/{{&GJd/.‘fU%l?‘/M}O?/'] 0/2007;’/}"@’15'//1}/?.&JVJJ}ZUI/@*@,!“’:/{U/:’/C&
< U )5 W50 o b e 52N R A B B e Sn e Mooy 210 s LS
£ 4Tl (18D bz U2 aTeof ATt S U S0 J1 e 230360087 SuToiil 2ot Sat gl
28l iy KW SIS g ot & 112 b B I e st 3B I sl P st2(1110)
<LK.ad/}éUc{fézf%}dd/_fn(j}bp@u"w}

TR SASIS I Zu Bl

wf B e 6 e 2003 e b 123 /:H‘_,Ju, Zrgb i ds wjj»,qf)’yum 7328 e §
/MJLJ,.J? 11 0Z:.J)“:"V/:;}.J%’/f‘gﬁ/"‘fd/{.c«uﬁdﬁ'fu%b/c«:‘) 11/1 0/2007i/f@To’ﬁ)ﬂ&J’i}JﬁLf@?(?vff
il e S I35 i o Qb doe e U505 00 e K e . S st o 1)
,frgfwmi_/mmvmm 0) 4Ttk ssi(1/1 6)(Uoﬁ?,@ﬁ,ﬂ’.ﬂ?/?»”d/}léﬂgfu%VE’)’%-%%)/?}GO/'@?% T
bty §e-En ok Sy Ul S 2l umstnd i KU1 S 1708 g a0 £ 1142t BT B st e 1 et o6
bRty f

Afrad /’J//I,?Ji gl
o] S5 Lo Flag e U 20 A b 2t heo ot Bt BB 1 T329 g
a1/ 0L 54 )i fy 2 f S g s S Ut ey 07/10/2007 5008 ol s 26 U1 e S G
IaTod e SN 3 0037 (3t ko Q038 o o 52 S I3 800 3000 R o 1 ot At ey
‘up@/uﬁ bl f Pt 362 (1/10) L4 Ul sl(1/16) P easizl 2u Ty T St I it e 22300/ 7
Bte s Gt -G Syt S bt KL 1 ES 10 i o0 L ity Gbumst /it
_zbd

Aoty ARE el
et P 3 b ATl U 22 A6 2t R i B B E 17330 ot
e L2/ 0LJ??‘,&.J%Q«’@,G;J{&//?QGM/IWv/.:,a,07/1 0/2007 st Tol1s 28 125 e Flo
IaTol e P30 3 Q5 o B985 S 503 00 3000 K o 1 St ey

¢30p




G

- -

‘up@/uﬁ bl f Pt (1/10) L 4Tl sl(1/16) P easiz L 2u Ty T S Ut I It e 22,360/ 7
Bte g f bibedin§ e Gnbb S ute e el untding KU LI G T g ol & Ut GImb st inde s
_eed

e I el Gl Eagels
é’;ug,s;t;/lj,upL:JL/‘;ZOOGM'Z;/L“:JL/ZS/:({/& S AL Foo o s s S 21 7331 @
G2 10 L I3 50052 o L2 S g 2 638 2 Ui/ ers0T 11012007 208 Tol M1y 2k 193 ot b1 s s 0
U I 505 (13 ko Q8 g s 32 I 5 03 R e Nt ey 1 sso ]
3Pt (11100 u Tl sl (116D eosz U 2T aTEols o S Ut 1t e 2 2/360/-8 A MuToni e
,d/-g}/nd;bu’%wcwﬁddﬁu’fuwtzuc'b{/{ug@w”Lf{JJ’;uﬁ/’&/"fé:J”'ffl?é’c”KU”/L"/’"/@M‘UE’L’“:J'UZ}'/M

_ngd/}él?c{;'@/t'oz‘}

A A ke laty” Sotw el
S5 11993 s bt L 21 AR b el i F o o Bl oo o 2.0, U1 T332 e
2 10 L I35 05552 132 F S f 2 58 2 Ut ety 0711012007 5008 1o s 21k 193 e Sy o g w2 o
+uﬁlg@Jﬁ?j;Jﬁ7&l5ugaprM sl Jg../dz“@ﬁﬁ;’/fwﬁ?ﬂg b fg § w-fn.:dw:upc,ﬂf Laell
£ 4Tl (118D pleaiz U A AT, 4TS SUn e R e 33601850z HaTetil e Sl et d i &
duf%/,;gu,;/w[;[,{‘/gﬁagufd/u'l}u,ﬂ%ﬁéu’b%l?éﬂ,l?uy:/t‘/l;lf;,/bé:qu’dilu‘{l/MM}?}M}Vﬁ(1/1 0))

St f bobe oG Ui

;r;/t:olf (oo )21zl u! /’)’l«"ulbb:olf
i B8 e 2000280 U 21 A0 2 U ot fe oo s 1551 7333 it
2 V0L I3 505552 12 JS e f 2 58 2 Ut ety 0711012007 508 1o 1y 21k 193 e S g w2 o
U B I (5o Qb doe 52 S S5 A mte K e Gt o8y A1 Luo
sl F 2 et (1N Tl (118 penszl 2 uToy Tl o Sunt I it o £ 2s360/-8. 5 Ttz
eSSy Uty 8 el e s KT EL I E ST g i £ g (At s S I e e s 21

LBl F ik

iyl ui’)w:v:yu Adfrad
o] S5 Lo Flag e U B9 A Il 2Bt R Lol s e o 271 T334 g
a1/ 0L I 4 )i Fy 2 fS g s e Uit/ 2081012007 5008 ol s 2 b 1 e S G
N A R TS WS EAL S SR Y = AT Y LRt Ny Rl AP ARR-I
et (110 Ul sl (1/18)eosz T 2 u Ty Tt b S st At 2,360/-6. 72 ot i] '/:ﬁé‘j"'
S U S e nb st i K S ST it £ o1l (I s e o1 et el 6 1 st
LBty f b S e
ABeighty Ao b b o

rd T 56 e 2001 e s Bt 19 K0 2.1 oo 1 2 U1 7335 o

¢31p




G

- -

w2 VN0 L5 E I 5o S22 K5 g i3S e S U6/ 2s08/10/2007 508 1oy 214 193 ot S5/ G 02
Aot e PP IF I B o Qe 5SS Bt S n o Sne ooty A1)
di’dg’zﬂﬁl;y/’%]t‘y(']”0)/7AT/’%L/}’(1/1G)rbo}gCﬁALﬂ?{.AT&Lflg,fUMt’/;’}’u:_g.’%,51360/-@f'% it
Gt 8- SrSob S Uty § sl sd o KL IS U g it £ s (I st S et o6
S ite g7
el Fibta b b Loty
o T 56 s 20025 50t 18 b 2ralb 81 o oS oo Lo (5701 T 336 g
/MJLJJ? 11 0Z:,J:‘V/:%J%L{lgﬁ/"‘fd/{:«ﬁ;d/fg}ﬂb‘/cwf;07/1 0/2007i/f@To’ﬁ)ﬂ&Jli}JﬂL,?@*‘?t‘:,:«!“’
ol e S o Bt et e 5215 A Bt S 1o e Aty 217
LA it 3 (110D Tt sl (1 16) P bosiz U T T S e It 21 360)-5.5 22 o
6/tw}dd/-fnd}bf4J’M;ddﬁ‘/;’ €us L”:J!(J’J{/gﬁaw’fk{kﬂ;uﬁﬁ%/"fLJ”’{A?(;’C" Eus b bd s 2
e ite g7
LA ol bl ekl
b e b L 2005 a5k U 22 £ Kb Sr Aot hoo dL 25 150 201 T33T e
G2 110 LS55, 0520 L2 S g 2 608 2 Ui/ ets0T /1012007 258 Tol M1y 2k 193 ot S b1 s sesmr 0
Ve VI F A5 B o 0 e f3 AU I A ite K e n e ety A1 e b
GElasti e e (110) LTl (1 1B) ozl 2a T T b St S It e 2136005 s uTostid
f;/taf,,d/.fndmﬁwwﬁdd/m?um&:ﬁb{/Kugéﬂb'ﬁfd'?w/'&widb'/y’le@}@'l?umt“/b'/w%ukﬂ’"af’
Bty f
A Al ald o fou b E oty
ol BB LA g I 18 APl 2S00 s Fdseb U1 T 338 i@
PR MMPLIE 0L I 351k 3 2 b 2 Une 1 e2,08/10/2007 508 Tol s 21k 193 e Flr e
NaTotif e SN I35 05 (13t o QO s 5 U505 03 RS e 1 Bore bt o 41
by A ol I e e (110) L a Tl s (1) ozl 2Ty Tt S et I o & s360)-5. 522
St g f v -GG SUen § b esd i K WSS g L s G st e st
el
Afrad el e eyl
B o T U 22 At e i Foo oSl 11 T339 g
e L E N0 L3S #0520 S0 S g b8 2 et S e2s01/05/2007 8 T s 2 19 e S
ed o TE G el Mo 80 & s oo TS I# 4 IE e FGe & 1 et ot
Pleni @ﬁ,jy{ﬂ@u,ggfun IV %300/-572 Tl il e b S5t o ¢/ Ah-e2,70,000/-711
L1 EE 1908 1 i £ st S8 Um0 et 6y 1 st s (1110) g 4Tt s (1/16)
-ngJ}JL‘L“/fmf;/L"Mﬁddﬁ‘-kfﬁdﬁbf{kﬂcwfﬁddﬁ‘mgu,mt;:/]b/?/g

€32



G

Serbeiios” sl e ia? A5
ETWl 2193 F g s o BB U6 L 501 g 24 #5301 St S ot b 251 T340 ey
GBI 8 G e, A1 an S N0 LB ) 33040 s S 2 0 Ut S 3110/07
ygﬁ&rﬂg{uﬁL%r/"u:-%i.u%o;yt,ag?uuu’mf r/:JLw;/ff l)l»’l}/glyﬁﬂ:u;’i§.énuﬁ;ﬂj &wt}gay&@;@w’,_%
Sy KIS0 g £ sy Tt e b e sBy 215 il I3 110 Tk s 116U 2T
Lofte f bbes$e-bnsbdutesn ekt

gl o b bl A
s el oy o 82 560 12005 2 B b 2 U2 o Lol A Al it B8t A T34 et
)U%é/d;.:‘;ﬁuﬂ-di}ﬁo/M‘UL}G:«,?’U??’/MJLJJ? 1/10 Z./_J}‘a”/{‘ﬁ,’%li/@ﬁ/"‘fd/:{oG}d/fdﬁ ¢/ 6/ 0/07:’»’6%%}}1&
Aol I 223110 L Tt a8 baial 2T TR o St Ut 21360 s it e S s o
Lo yf bt § - fnd,w‘-}ww,,d el oy K IS g ot s BB st et o6
o A FE ) ol
193 jﬁ J@ ..«lg'“e,r”/xflufé/up@';b’/b" uL}GJ/L/di’ L?/l,g, JV35/6/I);$% UW(}["’;?}VJNUJ,?:J b se Tyl 7342/,}&{:‘;
JG 1 S gy 2 ar LS 10 LB d 5080 2 S g 2 s o e 32510912007 0 Ul 218
#4111 6(lpaﬁ?’.vﬂ,«w;,«"@’/@fun(}Z’}Uﬁg.é‘ru3004LJj)/fi117611}(’/:4‘..;/40001;154’/1/&%.JJ&"}MJJV/{‘JJ;”)W@
et sl S of sy KL ST g i £ i $5 - S st 0 e ey 21 bt For P 321110 4 it
Lot f boresi-drbb i
)9 - U V3 ¥ TP 8 10T
s Tl 2 193 i Fa I S B0 o 01 Pl U2 £ 2 U8 20 7 03 S s s 1T343 2
S d 3 e b A1 VS NNO LB 020 Sy 2 S g 2 v e e e 1419107
UEHA_157971.5225 1./ 181.160 0566 4-81941.84 23 1/ 939700168 U (6 boed mard P i
Mzt A ee 15000 ,##5271305.3624 11 311.13UL15696 =4 11 18 med U~ 1569627 1 18013146
S S e ey A1 a2 et 110 4Tl 116 essis 2T 4T S 0 e 21,8600
LbFte  f bbea oG utees S em$umid wing K mIE o g w L gy
)J’a?j-(:’-év'f J-lf;u"'.‘?ﬂl ,«'«Jé’v'f

< 10/9/07 5. Tl 2o nfo i F T3 a oWl 1 LS P e 21 S s A i isnn 217344 2
Lﬁg.di/MJJP}JJ%’{/@&U/;@JL{M&/lﬂi(ug)ﬁ':,ﬂgfb,wumJ,.ﬁ 11 OﬁJﬁ’/{‘}J%'y/@ﬁ/"‘fd/{oG}d/fdﬂ&/
1 160852 ugl-2+90688.00 =4 1/ 104 ineB ulig-L »76736.00=7 (1) 88uies e 6/ bired ward
o1/ 248.2500 fo7194.00 (1 8250005 of (Fe5,27904.00F (1 32015422 {1 o3 +,13952.00:4
et 110 T 116 boial 2a o s TEoib S 0 fite o 2300 0B Az il Ton 2 1216474.0028 b+
et § o ety sl S o8y KL WIS 10 g i L 0o STt s Lo e bt 217 sl 3
L b$Hte  F

#07  JASITHA MAJEED =y bl of

¢33



20094,

and the Andromeda Galaxy are spiral
galaxies.

Irregular galaxies are chaotic in
appearance, and are neither spiral nor
elliptical. About a quarter of all galaxies are
irregular, and the peculiar shapes of such
galaxies may be the result of gravitational
interaction.

An active galaxy is a formation that is
emitting a significant amount of its energy
from a source other than stars, dust and gas;
and is powered by a compact region at the
core, usually thought to be a super-massive
black hole that is emitting radiation from
in-falling material.

A radio galaxy is an active galaxy that is
very luminous in the radio portion of the
spectrum, and is emitting immense plumes
or lobes of gas. Active galaxies that emit
high-energy radiation include Seyfert
galaxies, Quasars, and Blazars. Quasars are
believed to be the most consistently
luminous objects in the known universe.

The large-scale structure of the cosmos is
represented by groups and clusters of
galaxies. This structure is organized in a
hierarchy of groupings, with the largest
being the superclusters. The collective
matter is formed into filaments and walls,
leaving large voids in between.

Cosmology

Cosmology could be considered the study
of the universe as a whole.

Observations of the large-scale structure
of the universe, a branch known as physical
cosmology, have provided a deep
understanding of the formation and
evolution of the cosmos. Fundamental to
modern cosmology is the well-accepted
theory of the big bang, wherein our universe
began at a single point in time, and
thereafter expanded over the course of 13.7

the big bang can be traced back to the
discovery of the microwave background
radiation in 1965.

In the course of this expansion, the
universe underwent several evolutionary
stages. In the very early moments, it is
theorized that the universe experienced a
very rapid cosmic inflation, which
homogenized the starting conditions.
Thereafter, nucleosynthesis produced the
elemental abundance of the early universe.

When the first atoms formed, space
became transparent to radiation, releasing
the energy viewed today as the microwave
background radiation. The expanding
universe then underwent a Dark Age due to
the lack of stellar energy sources.

A hierarchical structure of matter began
to form from minute variations in the mass
density. Matter accumulated in the densest
regions, forming clouds of gas and the
earliest stars. These massive stars triggered
the reionization process and are believed to
have created many of the heavy elements in
the early universe.

Gravitational aggregations clustered into
filaments, leaving voids in the gaps.
Gradually, organizations of gas and dust
merged to form the first primitive galaxies.
Over time, these pulled in more matter, and
were often organized into groups and
clusters of galaxies, then into larger-scale
superclusters.

Fundamental to the structure of the
universe is the existence of dark matter and
dark energy. These are now thought to be
the dominant components, forming 96% of
the density of the universe. For this reason,
much effort is expended in trying to
understand the physics of these components.
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black hole. Close binary stars can follow
more complex evolutionary paths, such as
mass transfer onto a white dwarf
companion that can potentially cause a
supernova. Planetary nebulae and
supernovae are necessary for the
distribution of metals to the interstellar
medium; without them, all new stars (and
their planetary systems) would be formed
from hydrogen and helium alone.

Galactic astronomy

Our solar system orbits within the Milky
Way, a barred spiral galaxy that is a
prominent member of the Local Group of
galaxies. It is a rotating mass of gas, dust,
stars and other objects, held together by
mutual gravitational attraction. As the Earth
is located within the dusty outer arms, there
are large portions of the Milky Way that are
obscured from view.

In the center of the Milky Way is the
core, a bar-shaped bulge with what is
believed to be a supermassive black hole at
the center. This is surrounded by four
primary arms that spiral from the core. This
is a region of active star formation that
contains many younger, population II stars.
The disk is surrounded by a spheroid halo
of older, population I stars, as well as
relatively dense concentrations of stars
known as globular clusters.

Between the stars lies the interstellar
medium, a region of sparse matter. In the
densest regions, molecular clouds of
molecular hydrogen and other elements
create star-forming regions. These begin as
irregular dark nebulae, which concentrate
and collapse (in volumes determined by the
Jeans length) to form compact protostars.

As the more massive stars appear, they
transform the cloud into an H II region of
glowing gas and plasma. The stellar wind
and supernova explosions from these stars

eventually serve to disperse the cloud, often
leaving behind one or more young open
clusters of stars. These clusters gradually
disperse, and the stars join the population
of the Milky Way.

Kinematic studies of matter in the Milky
Way and other galaxies have demonstrated
that there is more mass than can be
accounted for by visible matter. A dark
matter halo appears to dominate the mass,
although the nature of this dark matter
remains undetermined.

Extragalactic astronomy

The study of objects outside of our
galaxy is a branch of astronomy concerned
with the formation and evolution of
Galaxies; their morphology and
classification; and the examination of active
galaxies, and the groups and clusters of
galaxies. The latter is important for the
understanding of the large-scale structure of
the cosmos.

Most galaxies are organized into distinct
shapes that allow for classification
schemes. They are commonly divided into
spiral, elliptical and Irregular galaxies.

As the name suggests, an elliptical
galaxy has the cross-sectional shape of an
ellipse. The stars move along random orbits
with no preferred direction. These galaxies
contain little or no interstellar dust; few
star-forming regions; and generally older
stars. Elliptical galaxies are more
commonly found at the core of galactic
clusters, and may be formed through
mergers of large galaxies.

A spiral galaxy is organized into a flat,
rotating disk, usually with a prominent
bulge or bar at the center, and trailing
bright arms that spiral outward. The arms
are dusty regions of star formation where
massive young stars produce a blue tint.
Spiral galaxies are typically surrounded by
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of Mercury, Venus, Earth, and Mars. The
outer gas giant planets are Jupiter, Saturn,
Uranus, Neptune, and the small terrestrial
planet Pluto. Beyond Neptune lie the
Kuiper Belt, and finally the Oort Cloud,
which may extend as far as a light-year.

The planets were formed by a
protoplanetary disk that surrounded the
early Sun. Through a process that included
gravitational attraction, collision, and
accretion, the disk formed clumps of matter
that, with time, became protoplanets. The
radiation pressure of the solar wind then
expelled most of the unaccreted matter, and
only those planets with sufficient mass
retained their gaseous atmosphere. The
planets continued to sweep up, or eject, the
remaining matter during a period of intense
bombardment, evidenced by the many
impact craters on the Moon. During this
period, some of the protoplanets may have
collided, the leading hypothesis for how the
Moon was formed.

Once a planet reaches sufficient mass,
the materials with different densities
segregate within, during planetary
differentiation. This process can form a
stony or metallic core, surrounded by a
mantle and an outer surface. The core may
include solid and liquid regions, and some
planetary cores generate their own magnetic
field, which can protect their atmospheres
from solar wind stripping.

A planet or moon's interior heat is
produced from the collisions that created
the body, radioactive materials (e.g.
uranium, thorium, and 26Al), or tidal
heating. Some planets and moons
accumulate enough heat to drive geologic
processes such as volcanism and tectonics.
Those that accumulate or retain an
atmosphere can also undergo surface
erosion from wind or water. Smaller bodies,

without tidal heating, cool more quickly;
and their geological activity ceases with the
exception of impact cratering.

Stellar astronomy

The study of stars and stellar evolution is
fundamental to our understanding of the
universe. The astrophysics of stars has been
determined through observation and
theoretical understanding; and from
computer simulations of the interior.

Star formation occurs in dense regions
of dust and gas, known as giant molecular
clouds. When destabilized, cloud fragments
can collapse under the influence of gravity,
to form a protostar. A sufficiently dense,
and hot, core region will trigger nuclear
fusion, thus creating a main-sequence star.

Almost all elements heavier than
hydrogen and helium were created inside
the cores of stars.

The characteristics of the resulting star
depend primarily upon its starting mass.
The more massive the star, the greater its
luminosity, and the more rapidly it expends
the hydrogen fuel in its core. Over time,
this hydrogen fuel is completely converted
into helium, and the star begins to evolve.
The fusion of helium requires a higher core
temperature, so that the star both expands
in size, and increases in core density. The
resulting red giant enjoys a brief life span,
before the helium fuel is in turn consumed.
Very massive stars can also undergo a
series of decreasing evolutionary phases, as
they fuse increasingly heavier elements.

The final fate of the star depends on its
mass, with stars of mass greater than about
eight times the Sun becoming core collapse
supernovae; while smaller stars form
planetary nebulae, and evolve into white
dwarfs. The remnant of a supernova is a
dense neutron star, or, if the stellar mass
was at least three times that of the Sun, a
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This includes the blue stars in other
galaxies, which have been the targets of
several ultraviolet surveys. Other objects
commonly observed in ultraviolet light
include planetary nebulae, supernova
remnants, and active galactic nuclei.

X-ray astronomy

X-ray astronomy is the study of
astronomical objects at X-ray wavelengths.
Typically, objects emit X-ray radiation as
synchrotron emission (produced by
electrons oscillating around magnetic field
lines), thermal emission from thin gases
(called bremsstrahlung radiation) that is
above 107 (10 million) kelvins, and thermal
emission from thick gases (called blackbody
radiation) that are above 107 Kelvin. Since
X-rays are absorbed by the Earth's
atmosphere, all X-ray observations must be
done from high-altitude balloons, rockets,
or spacecraft.

Gamma-ray astronomy

Gamma ray astronomy is the study of
astronomical objects at the shortest
wavelengths of the electromagnetic
spectrum. Gamma rays may be observed
directly by satellites such as the Compton
Gamma Ray Observatory or by specialized
telescopes called atmospheric Cherenkov
telescopes. The Cherenkov telescopes do
not actually detect the gamma rays directly
but instead detect the flashes of visible light
produced when gamma rays are absorbed by
the Earth's atmosphere.

Most gamma-ray emitting sources are
actually gamma-ray bursts, objects which
only produce gamma radiation for a few
milliseconds to thousands of seconds before
fading away.

Theoretical astronomy

Theoretical astronomers use a wide
variety of tools which include analytical
models(for example, polytropesto
approximate the behaviors of a star) and

computationalnumerical simulations. Each
has some advantages. Analytical models of
a process are generally better for giving
insight into the heart of what is going on.
Numerical models can reveal the existence
of phenomena and effects that would
otherwise not be seen.Theorists in
astronomy endeavor to create theoretical
models and figure out the observational
consequences of those models. This helps
observers look for data that can refute a
model or help in choosing between several
alternate or conflicting models. Theorists
also try to generate or modify models to
take into account new data. In the case of an
inconsistency, the general tendency is to try
to make minimal modifications to the model
to fit the data. Topics studied by theoretical
astronomers include: stellar dynamics and
evolution; galaxy formation; large-scale
structure of matter in the Universe; origin of
cosmic rays; general relativity and physical
cosmology, including string cosmology and
astroparticle physics.

Dark matter and dark energy are the
current leading topics in astronomy, as their
discovery and controversy originated during
the study of the galaxies.

Planetary science

This astronomical field examines the
assemblage of planets, moons, dwarf
planets, comets, asteroids, and other bodies
orbiting the Sun, as well as extrasolar
planets. The solar system has been relatively
well-studied, initially through telescopes
and then later by spacecraft. This has
provided a good overall understanding of
the formation and evolution of this
planetary system, although many new
discoveries are still being made.

The solar system is subdivided into the
inner planets, the asteroid belt, and the outer
planets. The inner terrestrial planets consist
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Milky Way, as a separate group of stars,
was only proved in the 20th century, along
with the existence of "external" galaxies,
and soon after, the expansion of the
universe, seen in the recession of most
galaxies from us. Modern astronomy has
also discovered many exotic objects such as
quasars, pulsars, blazars, and radio galaxies,
and has used these observations to develop
physical theories which describe some of
these objects in terms of equally exotic
objects such as black holes and neutron
stars. Physical cosmology made huge
advances during the 20th century, with the
model of the Big Bang heavily supported by
the evidence provided by astronomy and
physics, such as the cosmic microwave
background radiation, Hubble's law, and
cosmological abundances of elements.

Observational astronomy
In astronomy, information is mainly
received from the detection and analysis of
visible light or other regions of the
electromagnetic radiation. Observational
astronomy may be divided according to the
observed region of the electromagnetic
spectrum. Some parts of the spectrum can
be observed from the Earth's surface, while
other parts are only observable from either
high altitudes or space. Specific information
on these subfields is given below.
Radio astronomy

Radio astronomy studies radiation with
wavelengths greater than approximately one
millimeter. Radio astronomy is different
from most other forms of observational
astronomy in that the observed radio waves
can be treated as waves rather than as
discrete photons. Hence, it is relatively
easier to measure both the amplitude and
phase of radio waves, whereas this is not as
easily done at shorter wavelengths.

A wide variety of objects are observable

- -

at radio wavelengths, including supernovae,
interstellar gas, pulsars, and active galactic
nuclei.
Infrared astronomy

Infrared astronomy deals with the
detection and analysis of infrared radiation
(wavelengths longer than red light). Except
at wavelengths close to visible light,
infrared radiation is heavily absorbed by the
atmosphere, and the atmosphere produces
significant infrared emission.
Consequently, infrared observatories have
to be located in high, dry places or in space.
The infrared spectrum is useful for studying
objects that are too cold to radiate visible
light, such as planets and circumstellar
disks.
Optical astronomy
Historically, optical astronomy, also called
visible light astronomy, is the oldest form
of astronomy. Optical images were
originally drawn by hand. In the late
nineteenth century and most of the
twentieth century, images were made using
photographic equipment. Modern images
are made using digital detectors,
particularly detectors using charge-coupled
devices (CCDs). Although visible light
itself extends from approximately 4000 A
to 7000 A (400 nm to 700 nm), the same
equipment used at these wavelengths is also
used to observe some near-ultraviolet and
near-infrared radiation.
Ultraviolet astronomy
Ultraviolet astronomy is generally used to
refer to observations at ultraviolet
wavelengths between approximately 100
and 3200 A (10 to 320 nm). Light at these
wavelengths is absorbed by the Earth's
atmosphere, so observations at these
wavelengths must be performed from the
upper atmosphere or from space.
Ultraviolet astronomy is best suited to the
study of thermal radiation and spectral
emission lines from hot blue stars (OB
stars) that are very bright in this wave band.
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A few notable astronomical discoveries
were made prior to the application of the
telescope. For example, the obliquity of the
ecliptic was estimated as early as 1000 BC
by the Chinese. The Chaldeans discovered
that lunar eclipses recurred in a repeating
cycle known as a saros. In the 2nd century
BC, the size and distance of the Moon were
estimated by Hipparchus.

During the Middle Ages, observational
astronomy was mostly stagnant in medieval

invention of celestial dynamics and his law
of gravitation to finally explain the motions
of the planets. Newton also developed the
reflecting telescope.

Further discoveries paralleled the
improvements in the size and quality of the
telescope. More extensive star catalogues
were produced by Lacaille. The astronomer
William Herschel made a detailed catalog
of nebulosity and clusters, and in 1781

Europe, at least until
the 13th century.
However,
observational
astronomy flourished
in the Islamic world
and other parts of the
world. Some of the
prominent Arab
astronomers, who
made significant
contributions to the
science were
Al-Battani and
Thebit. Astronomers
during that time
introduced many
Arabic names that
are now used for
individual stars.

The International Year of
Astronomy (IYA2009) is a year-long
celebration of astronomy, taking place
in 2009 to coincide with the 400th
anniversary of the first recorded
astronomical observations with a
telescope by Galileo Galilei and the
publication of Johannes Kepler's
Astronomia nova in the 17th century.
The Year was declared by the 62nd
General Assembly of the UN. A global
scheme, laid out by the International
Astronomical Union (IAU), has also
been endorsed by UNESCO - the UN
body responsible for Educational,
Scientific and Cultural matters.The
opening ceremony was held in Paris on

discovered the planet
Uranus, the first new
planet found. The
distance to a star was
first announced in 1838
when the parallax of 61
Cygni was measured by
Friedrich Bessel.

During the nineteenth
century, attention to the
three body problem by
Euler, Clairaut, and
D'Alembert led to more
accurate predictions
about the motions of the
Moon and planets. This
work was further refined
by Lagrange and

Jan. 15-16, 2009.

Laplace, allowing the
masses of the planets

Scientific revolution

During the Renaissance, Nicolaus
Copernicus proposed a heliocentric model
of the solar system. His work was defended,
expanded upon, and corrected by Galileo
Galilei and Johannes Kepler. Galileo
innovated by using telescopes to enhance
his observations.

Kepler was the first to devise a system
that described correctly the details of the
motion of the planets with the Sun at the
center. However, Kepler did not succeed in
formulating a theory behind the laws he
wrote down. It was left to Newton's

and moons to be

estimated from their perturbations.
Significant advances in astronomy came
about with the introduction of new
technology, including the spectroscope and
photography. Fraunhofer discovered about
600 bands in the spectrum of the Sun in
1814-15, which, in 1859, Kirchhoff
ascribed to the presence of different
elements. Stars were proven to be similar to
the Earth's own Sun, but with a wide range

of temperatures, masses, and sizes.
The existence of the Earth's galaxy, the
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ASTRONOMY:

A Brief Introduction
(Tasneem Ahmad Butt)

Astronomy (from the Greek words astron
"star", and nomos "law") is the scientific
study of celestial objects (such as stars,
planets, comets, and galaxies) and
phenomena that originate outside the Earth's
atmosphere (such as the cosmic background
radiation). It is concerned with the
evolution, physics, chemistry, meteorology,
and motion of celestial objects, as well as
the formation and development of the
universe.

Astronomy is one of the oldest sciences.
Astronomers of early civilizations
performed methodical observations of the
night sky, and astronomical artifacts have
been found from much earlier periods.
However, the invention of the telescope was
required before astronomy was able to
develop into a modern science. Historically,
astronomy has included disciplines as
diverse as astrometry, celestial navigation,
observational astronomy, the making of
calendars, and even astrology, but
professional astronomy is nowadays often
considered to be synonymous with
astrophysics. Since the 20th century, the
field of professional astronomy split into
observational and theoretical branches.
Observational astronomy is focused on
acquiring and analyzing data, mainly using
basic principles of physics. Theoretical
astronomy is oriented towards the
development of computer or analytical
models to describe astronomical objects and
phenomena. The two fields complement
each other, with theoretical astronomy
seeking to explain the observational results,
and observations being used to confirm
theoretical results.

Amateur astronomers have contributed to

many important astronomical discoveries,
and astronomy is one of the few sciences
where amateurs can still play an active role,
especially in the discovery and observation
of transient phenomena.

2009 has been declared by the UN to be
the International Year of Astronomy 2009
(IYA2009). The focus is on enhancing the
public’s engagement with and
understanding of astronomy.

History

In early times, astronomy only
comprised the observation and predictions
of the motions of objects visible to the
naked eye. In some locations, such as
Stonehenge, early cultures assembled
massive artifacts that likely had some
astronomical purpose. In addition to their
ceremonial uses, these observatories could
be employed to determine the seasons, an
important factor in knowing when to plant
crops, as well as in understanding the
length of the year.

Before tools such as the telescope were
invented early study of the stars had to be
conducted from the only vantage points
available, namely tall buildings and high
ground using the bare eye.

As civilizations developed, most notably
in Mesopotamia, Greece, Egypt, Persia,
Maya, India, China, and the Islamic world,
astronomical observatories were assembled,
and ideas on the nature of the universe
began to be explored. Most of early
astronomy actually consisted of mapping
the positions of the stars and planets, a
science now referred to as astrometry. From
these observations, early ideas about the
motions of the planets were formed, and
the nature of the Sun, Moon and the Earth
in the universe were explored
philosophically. The Earth was believed to
be the center of the universe with the Sun,
the Moon and the stars rotating around it.
This is known as the geocentric model of
the universe.
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Lunar eclipse as drawn by al-Biruni

Azophi's Book of Fixed Stars, which described more than a thousand stars
in detail and gave the first descriptions on the Andromeda Galaxy and
Large Magellanic Cloud. The constellation pictured here is Sagittarius.

The front of an Islamic Astrolabe
in the Whipple Museum.

The calendar scales (round the outside edge) on an Islamic astrolabe in the Whipple Collection.
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