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Thousands of exploding stars left a tell-tale halo of searingly hot gas around the
Milky Way. NASA scientists reported.

Asrtronomers have long known about the massive gas halo, but not its cause. Before
this, some believed it might have been caused by ultraviolet radiation from hot stars.

But scientists working with the new Far Ultraviolet Spectroscopic Explorer (FUSE)

spacecraft determined that hot stars could not produce the atomic remnants they
observed in the halo. Only exploding stars could do that, NASA reported at the annu-
al meeting of the American Astronomical Society in Atlanta.

The football-shaped halo is huge, extending about 5,000 to 10,000 light years above
and below the plane of the Milky Way galaxy, which contains Earth. A light year is
about 6 trillion miles (10 trillion kms.)

FUSE made the discovery by detecting lots of oxygen VI- oxygen atoms with five of
their eight surrounding electrons stripped off— in the halo.
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Scientists from the Institute of Astronomy in Cambridge have
discovered that even black holes have limits to the amount of
matter they can digest. According to a paper in the Monthly
Notices of the Royal Astronomical Society written by Professors
Jim Stone, Jim Pringle and Mitch Begelman, black holes can
only swallow limited amount of material at any one time. If you
try to feed a black hole with mater too quickly, it will ‘choke’
and only manage to swallow a small amount.

Computer simulations by the Cambridge group investigated
what happens as black holes grow by swallowing material. A
particular area of interest was to find out why black holes are
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not radiating huge amounts of energy from the glowing matter
which circles them as it is sucked inwards.

As expected, their studies show that matter approaching a black
hole will start to slow down, releasing energy and becoming
hotter as it begins to fall inwards. However, only a small part of
this infalling matter is actually ingested by the hungry hole in
space.

“According to previous ideas, the hole should have swallowed
the material without any problems, ” said Professor Stone, “But
instead, as the material fell inwards, more and more of it was
turned back out again and only a small fraction of the material
actually reached the black hole. The conclusion we have to
draw from this is that, if you try to force-feed a black hole, it
will choke.”
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Scientists using the Burst and Transient Source Experiment
(BATSE) aboard the Compton Gamma Ray Observatory have
discovered that a distant quasar continuously emits low energy
('soft’) gamma rays interspersed by an occasional burst.

This is quite an achievement because BATSE observes the
entire sky and does not have the accuracy of identify individual
stars or galaxies. One way to overcome this handicap is to use
the Earth as a giant occulting disk so that the signal of a par-
ticular source can be identified as it appears and disappears
behind the planet.
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The quasar concerned, known as 4C 71,07, lies about 11 billion
light years away and is extremely bright at radio wavelengths.
After painstaking research using three years of BATSE data,
Angela Malizia from the University of Southampton also recog-
nised its faint, low energy gamma-ray emissions.

This makes it the faintest and most distant object to be obseved
in soft gamma rays. 4C 71.07, has already been observed in
gamma rays by the Energetic Gamma Ray Telescope (EGRET),
another instrument aboard the Compton Gamma Ray
Observatory.

The quasar is probably powered by a supermassive black hole
at the centre of a newly forming galaxy. Its average flux (the
amount of radiation reaching our telescopes) is about 1.3%
that of the Crab Nebula, but it also bursts, although not simul-
taneously across the entire spectrum.

On November 20, 1995, it reached its record optical brightness.
Then, 55 days later, the gamma ray emissions peaked, before
fading back to the average output three month later. According
to Malizia, this implies that the source is only 100 billion km
(about 60 billion miles or a third of a light year) across.

The cause of the bursts remains unknown. However, the quasar
population peaks at about the same distance as 4C 71.07, so the
ability to observe these objects in soft gamma rays may provide
astromomers with inportant information about their formation
and internal processes.
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- The microwave background peaks at several angular sizes
where the signal is stronger. The peaks correspond to the aver-
age angular size of hot and cold spots in the microwave back-
ground. The biggest peak shows up at 1° which is where it
should be in a flat universe (Fs# YRA). The second peak is
smaller than expected, which could mean there is more atomic-
type matter in the universe.
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TG (hotter) WIATMEIT MW @32 g Wt et (colder) T
TESR FIE oz e @ s |

e SRTNETROTR AReOe RASeR Wi yenfy-
MENHETR F° FEwR 932 I TFeE oot STy
(void) RIS TER | SENER TF AL N yo-9F G
fifera el st @ Siet (00001). (The variations are
only one hundred millionth of a degree celsius.) Feane o
& BfRCE FFeid [Aegd (analysis) I (MO A @ TF
Cosmic Microwave Back Ground-2 Jf#8 =ifa=itst Space
Time Geometry & f€Rd Ftae M qoeld fAm= <
TRy wifife (geometry of the Universe) 2R ‘STaree’
(flat), = (closed) 77, && Tenwers WRIRCHT ‘Inflationery’
Theory-93 AN dFJIS (AT FAR |

‘Inflationery’ ®2y sts et TN Big-Bang w=IRTH=4
SRS W FAW TZPTEGHRN TZTH BA-WARE Gt
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“STI8 eI AIIZIZ, fof (OTMIAATE B (AL S1F GoAf¥fon fava;
©IF (OITF ©f JITS AN (WA TGN) 7 (9 8 59)

foa-39%
- ddb AT fCr™e T So fAcad & ‘Boomerang’ 69 93l I@
WIPred &1 boo,000 [FERT fAGA (@A S800 (G SGTAT ‘THAN
Gl AqE FE IDICFT &7 o¢ [FENIBR @97 A TorF 777
I | S @ 4" Cosmic Microwave Background -3 =T 4134
P I | FE CF (@A YREIPO R RS AGE wed e
frars o (@, TRfRcR7 snfafe ok e (flat), 9% (closed) 77 1 ©1%
Big Crunch ¥619 IR (W52 (A2 | TRIFCNT XSS THq 77
(I ARl |

www.pathagar.com



L B FANF, WY @ TR

(tiny sub atomic region) (XFR TS fA=i1e AFfTS Fot =M1
FCACR, T WY T’ (flat) TR QI=elt (77, = =R
(Closed Universe) e fstaifgs @t | #& Big Crunch
TAB® 2eTR & I7 TR TR TP Rem T qRen
JEANA HIBITS ARCE ! |

©. MAXIMA : MAXIMA (Millimeter Anisotropy Experiment
Imaging Array) SIS NASA-3 SIEH0 (9 2TS3
G (Texas) SACETI d9o0,000 T 84 fw &7 q e
AT SR R 23 wen (e e fHag 4f va
SCFl 920) OIFNIEl, W Big-Bang TR <I9Sl @l
I W1 Sl R 79 Wity @ wwe wiikge
2fRs, O B TR w0 feesd sa 2 | [t
IEE @A, (OFE TANE VUGS (RO T
(Cosmic Microwave Background Features) 3¥a @32 e
SR AT TH I vleR, e [(fems (e (wro-s1gy
@IS @I @Ifv) =7 €2 cowf#a fafFa9 (Radiation) I
AfFEwe I | @ TF ©F (Maxima) &3 A4 fag *es
fai¢ (Mr. Paul Richard, Astrophyscist, University of
California at Berkeley. USA) JT519, ‘That Tells us that Light
travels in straight lines’ IR ‘cMB’ &R WMITMACE I @
fafsae (STem) TSIt 9= @AY “ifs@wd A% | This is only
kind of Space in which you can have two parallel lines that
will never meet and that is a flat, continuously expanding
Universe'- S4ie, @ SIZT 9¢UId OF (I3 T2 41 T,
@A 7' TeRE @ IR 93 IR o Ao ffers
S AR A, WL G T2 A 5 @61 e TR, A
TEITOS FEARMAE | “Such a Universe will grow forever,
never fall back and obliterate itself in a Big-Crunch.” -=€e
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“SRIRTe WA A FeaR, ©rF @ S gorF FA (WH-[E@A
Wgew), (68 O @ T g ofe SarET 7 (3R ¢ Yoe)

pa-39¢

- WICARFT NASA'T "MAXIMA’ F19F SEH5 @7 4975 7915 391
W GHOT FHAAINEIT 997 [y w9 q faw 448 | Gre T 335
foq @17 F@ AINABAR 27 Frar® 7@ 2W (¥, JTSE AW IR
Smreer (flat), ‘T& (closed) ¥ 1 = Microwave background
radiation 43 TR (features) @5 @G @I I U @ T
ARIST 7 WO GFTOIT 50T WPE, I TACH AT &N (T FF
G2 T WIS T WHICSZ ARI | FOIN Big crunch I =1 1 @
*417% Big crunch (& T3S FR4T T¢I 1 |
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L8 B TN, T ¢ TTE|eH

“fofy cormmrae O PrER AR ARy e | [edre cerwEt
IR (P (I [ S BAq2” (80 ¢ b))

fa-3q8

- GFF B Wifr Tf€rF, I¥F FZIRIT I 919G ©oo,000 I |
Bre Boe A qeNerE AGEGE MEAIHS FABI WH 932 P
SCTFIPS 11 AeorET AR RIS TX TR IO FA 479
PR | SNFT TG AHIEDN T @A 9FTS A @, W @0
TETIT T A4 YT qmes “Fewwd (Inflation) RER 703 afey
IR | P AE 932 ‘T 7 (0T I 731 I AT TS
(lat) T2R97 wgeer | qoare Big Crunch Wi 71 | 38917 R
TTS2 FAAAFT WPHT AR |
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TR TR (F 24?2 W 0u¢

@ R TR vy IES-3 e AFE TGS Ta), FING
fas13rs e @IS f908 ‘Big-crunch’-3 MYita Fes @t F90
1, o412 ‘Big-crunch’ €=l 21, 3oy 73 |

8. GRAVITATIONAL LENSING : ‘Institute—d’ Astrophysique
de Pairs-a (eifsfm F¢s =fpifre asf wwsies e
fofers wage v 2 GRETEReR (Very large Telescope
array) W«J &<If¥® Opitics ™9g 8.2m. ANTU Telescope
JYII @ OAA AN F& &FF 4] Mm LW e 1o
fgee Wty ©F @R (Dark matter) IS (T
(distribution) sifa1? F7ce 9L = |

Sl S @ FICq TRIBPCE ¢ofb fog oy Wz (ate 4 70,000
AR =X GRS IR | ToeoT T I8N f[eIFed (Pains
taking analysis) W &@ JFE PEEWE S<KE TR
TR vy I ST 8 Qe (randomly oriented)
T IR 9351 AR E - (some ways) TRFHR JIFR
(ood Mz @ Y e el T | 99 oe @2 @b
THETOIl G (A TRFEGe JB (Gravitational lensing)
SRR guTR | el @ =W @, I @I qFwe! THA-
I (TS TR @ (light rays) 2R s =eTTs A4,
O B AT RS (T TG W@ Fa WA AT &
e foram waefi® (Foreground Galaxy) =g &
IS ATE GFAT AR (A7, T T OIS NS AR
& Tebe A 95 =€ (Slightly distorted image) toat
A | )

Efefmet o qRAIFe TRFCE ot AR ™
ATSIFHLOR MAHTT =R @ PITA @R {32 A ZEre
fegoaest Afatw Mtz (Galaxies images were all stretched
very slightly in the same direction) S*j Lensing I€>€[¥,
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“FIE ©IRIZ WINIF fAARER AT w0, T o v @3 wa Premrm
o0 MG 92 ONF AfSATRT I, AfIde] @ T (N FH 47
SREFIT P A" (92 8 5¢)

Observed image (1)

Observer

Lensing object

Observed image (2)

If a distant star and a massive compact object (the lensing object) are aligned along an
observer’s line of sight, the massive object will deflect the star's light to form two images. If
the alignment is perfect the image of the star will be a radius "E. AN Graphic by Mark McLellan.

foa-34¢

- GFF BNCS GO THE qas 46 WEHE v FAce e ol
FCYT WIENHT I AIPONI ([ T PACS AFCRA A, O A
TACR | G FYCLIR VIAF TF (WO WIRA WIAE WS AP
@I ‘TIFE JET Ve AEW w7 e g w7 g
WIETHT 7N Qv F90R | TS IS FATR- N vy 89 I
TR AR TGRS (T (WGIF) WIR G qTrd TS TG TG
(average density) T4 387 “F7E® &7 (critical value) 14
0o % [ T A fac FACESH (big crunch) IS A 7 |
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ToIfaree TS (T A2 W 9ba

“Wﬁwwmq/%?wﬁmmmﬁmﬁmﬁ

T390

- GFT B TGIAT WENF FHeEd A AR WenfF 1 67
SR 85 ®f7 Tores aw S5 IR ofaefde’ =7 w9 wieen wicew
PR W7 M ‘TIE (BT -7 ‘IRIFE IO [p© wua W o 1w
810 B 71 (VF | RGN A AEAFAR 432 T (A5 8 =S
Q9 I (AICS AT (T 9T average density IR critical
value-93 (ARAES STB7) 1@ 9o% | T FAS TYRCEF ‘T4 I
TP EFRICE YT A TRTEISY GBIRIK ¥ F] A 71 | ¥ Big
crunch 6 71 |
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© o191 A S0 T TR | W AP & TR @ T
(OR" (dark matter) © Rpdt Trormng? Mg | Tw
Rerae fwme a@aE @ sEst wEEe FE tas
AL ITFY I | (@ AF—

>, RIR0YT 148 TIF @WoI-97 TAfFfs fadfy |

2. “BIF (OR” (dark matter) & =ifFwe =fEE ¢ ewem
oo of fRee!

o, (FH “Mfere “BIF (WHR" (dark matter) T2IfEe %o
(distributed) 20tz © afze ze!

8. Wy “BF @OR” 8 e @B (dark & normal
matter)-9¥ AffeT® 97 (total density) [ @a2 F=weta-

¢. TR WO qRIFe IFoA AN (dark+normal
matter) ©1F fNery @68 FoeTRAE A IR T WAB @
7, ©f emfdesad | TeuI JMWI T @ ATeT TRy
(flat Universe) ©1 &wifers 20z 11 8y oMce IS TR 3B
I | 91 Big crunch 514 SR Ivmia 1R |

¢. DISTANT SUPERNOVA MEASURED : Y35 AIte ‘iﬁ LS
TITS W4 (research team) TR & AT s
‘la type supernova’-d R®SIRCH AIFA 8 I I
e ow @, TRt Sweser oW g fere @<=
Fogfae 203 A | ‘Big crunch’ Y67 41 |

N353 ve 715 AR (S 63T FoArTArSl-7 A Tegere!
APITIR AAD AN VFIS! SHTEE FATAS! (super nova)-
7 A SegETe! TOIRIA WAAR TAN FEF | (A (ANTE [FIe!
ARG e ATS! SHLER FARCAS! SR A
TegeTo! TORE &) TS 2.¢ = I8 39 (T | T AEES v
7' @ Fras Sadte 29 (@, ST’ TR Ao e
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“SEIRTAR I (RS A9o) e I AT e & 7 (8¢ § )

Pa-349

- @FF Bf9ce G WIENFF ey 9B 6 ‘super nova’ ¥l TR |
@1t faabaSt super nova-3 2 48T super nova-3 Qo B
TITS A1 (T, [FEETS] FATAISIT QoI HATS! SHTeT JoA TS I
FEIS CuETe! ZORIE G T 2.¢ Y TNT W (777 1 9re amfde %
TRS] RIS TAH 6 7N 7Fg A} (RIS 297 A MR,
flat Universe-43 41791 7% | ¥t ST Fwee (57 IZ25079
FAIHTS 5ONCR |

J&31e IS Big crunch W63 7 I 61T FEIANS (7% |
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©90 B FAAN, WYY € TZRA

“Br famwreea T TR A @ 77, o @ 6% (40w B @ RLT
T AR @IWTY 7)1 (85 5 09)

foa-3qp

- @737 B0 4199 39 WAR- ‘most distant type la supernova’
T | RGN M FRCRA— [FPEIS! AARASI QoA TS| LT
ANAAISIT FID CETe! RGN & MG 2.¢ fad 37 737 @7 1| 9t
&9 TR— FIIF A (IS T (@ (78T (evolve) RSTIA A
1R flat Universe—-43 T3 1 912 9% closed 77 332 flat 1 919 7
& Big crunch ®373 673 71 | WIS A1 (I afere IRfY HeT AT
T | PN O TS (BT RS GO TR |
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TR0 TR (FF ATA? W 0D

“a7 IfE O efANTII (T8 ¢ RGIT7e) f[Amifa1ae (7T (S
©F 2@ Y RER (7T, O el 4T AT WG (I (9R 2 %)

foa-39%

— These three Hubble space telescope images show some of the
most distant detectable supernova-stellar explosion, five to seven
billion light years away, which occured before the Sun was
Jormed. As recently reported, the apparent brightness and expan-
sion velocities associated with these and other distant supernova
are beginning to suggest that the expansion rate of the Universe
has not slowed but increased over time and that the expansion of
the Universe is destined to continue. ®1% 5We# ¥ I6AT TS
Big crunch W5t 71 | (I T4 FI98 7FHC TI 1 |
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“(FET OIIT WINEF AETIE [T F0  Far ©F v 371 TG e
LT NG G ST efSAETET e, TS @ N (TN I 47
I FE A7 (02 8 5¢)

z_SIIIllllT

§ F 8§ ¥ WAl e & RN

LU AR G DT ST TR S B e R

Expanding F

closed

R T I (- YD B e O TV R O Y W

. (= A
10 15 20 25
Recoliapsing Eventually

&S0

— The ‘BOOMERANG’ results can be compared with recent
supernova data that imply a small acceleration of the Universe.
The graph shows curved Universes (open or closed) and the flat
Universe case. All the ‘BOOMERANG’ results cluster around
flat possibilities, The supernova data suggested many possible
fates for the cosmos. Combined, only the cosmic geometries in
the green area are possible, almost all flat cases. ©I%
TP G A 7 932 Big crunchs W53 71 |
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TR0 TZAST (9 A2 W 99
“gFT ATl @3 ([, WNF iR (ormE N0 G, few oy
QGTFICE [T 01 fore] '@ W2l Fd f2ee, @re ofv (o ferer wfriond
TG [ (0% & ¢d)

Ba-3by

= In 1929, famed astronomer Edwin Hubble discovered that
galaxies are speeding away from one another at velocities that
increase with distance. The Hubble constant (H ) is a number
that represent the rate at which those speeds increase. In other
words, H, measures the expansion rate of the Universe.

IEINA TF H, (Hubble constant) frcare aifae 2o w2 Fwoe
@ FICY TRINT G TR 5e10%3 | ©12 Big crunch 969 7 1
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“SFParE TIEge ¥ T o< Fea (s T ©F (TS A);
FOHIe (T (T OIRE SQ1Y [I699 (X (o1 [Rars 71 ¢d 7 (80 8 8)

Ba-so

- By observing type la supernova such as this one in galaxy
NGC 4526 (bright spot at lower left), two teams of astronomers
have found avidence that the expansion of the Universe is
accelerating.

@y fwriorg wal Hubble constant-93 T4 TRIRTH afefarre
SR e TR «3e Y7 TR GF (AT ASTH (I TFIG (7R,
@12 Big crunche W53 7 | I W6q O e TR TR
AFRIHL (P OF GO T T ZF [ 0 WS |
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“fofaZ COINITAATE SIF (1T (9F 9F FR) FIT (T COIT1 ATz
TABfST &wet (o1 “IF) " (80 § 39) |

fod-sbo

= Our Universe is expanding. Distant galaxies appear to recede
Jfrom us at ever-increasing speeds. What is the rate of expan-
sion? How long has it been expanding? What will be its ulti-
mate fate? Two groups of astronomers are searching vigorous-
ly for answers to these fundamental questions using the Hubble
Space Telescope (HST). The teams have recently announced
conflicting measurements of the Hubble constant, a number
which represents the expansion rate of the Universe.
Astronomer Wendy Freedman and her collaborators have used
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pulsating stars called Cepheids to measure the distance to
galaxies like the Fornax cluster barred spiral galaxy NGC 1365
shown above. The ground based photo (left) shows an inset
locating the HST image (right) which Freedman and team have
used to identify some 50 Cepheids. Their distance and velocity
measurements determine Hubble's constant to be about 80 kilo-
meters per second per megaparsec which means that galaxies
one megaparsec (3 million lightyears) distant appear to recede
Jfrom us at a speed of 80 kilometers per second. 4TS &Y AR
VI FAAST | TG AfS IS YIAR WEFT WS bo AT A
TR fPOIT 2 R@ra e O R TSN JITS-FeTCH & FIACR |

e11e Flat Universe 812 IZF°2F79 7417 1fSTS (F91 W6 SR, (T
IR IO @9 Big crunch Y5T 0T F¢ BCIA A1 | NI FAIST
26T FIMI TITLAI[Y B! AT A HF 4% FOGAFD AF TIGH
QT ZIIe PAZ T TR fifee 207 |

WIS-FANAS Big crunch W ¢ 71 | PR AIGIR O W (FA BY
‘76’ IO T T I, I fAfers-[fer a=7 €03 Big crunch WO
TR PR ? AR TN 47T T IR PeF QG IO YOO ©F /T
W A W @re a1 9N I8N [@w &9 wE @RER-
(FFSTT FRIZ 79)- Big crunch Iz 71 |
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“afy TR B PR AR FASICA G432 Y GINE 47 TS
iR 7 (¢ § 84)

foa-sv8

- FAfS PG T [@AG NATST ANF-RF, AT @
TR BT Wy &1 B weF wIdl FAces (¥, WAens I
P FIGOR ‘T (closed) T | T I GRS ‘Big crunch’
FoAF TN @Iyt W Wa® 77 | agfEre CeaFelR ernd i
HRIT AT AR 932 9F TG G I ‘o7 SR [ArE O 437
AT RN 7P MO | WIE (R e OUG R FANAI-Z A1
SR, BT 1ECPE NI ReT T 93¢ WEIR [A0er T3 9o105e
03T ©F (TS I T |
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"W arer oy (W @ OF (seRR TN [#5T) AR e e
AT (IS @ TS o 77) 7 (¢8 2 85)

foa-sore

- qIICAd RN G3face @9 ‘T& (closed) 70 | (SN S ‘e
3 TS (open) (@ W O GFT BIS (TICA TACR | K@t 37
T (AF NI AP 4 TR IS B AN AS I IR0, T
RPN FIF PIF TC AT O (7R

o312 Big crunch W1 A% (@17 AR AR 7 7 1 Sr@e SR
2ATNIS Z6% ~ T WG ST 432 ©FF I T AZ TA-FIANTG 7]
Qg
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“a TR A PR WWT FAORCE IR W FPT 4T TR
IR 1 (¢ 2 89)

foa-3bv

- @779 &% Flat Universe &4 $30% | (A 716 F3e @ $I93
fifere 26T qLA7 (A | e AN Y [ [ QI (NI FACR-
New observation of the cosmic microwave background and
gravitational lensing, distant supernova, and also Hubble con-
stant etc, suggest that the Universe is flat and will expand for-
ever at an accelerating rate. So, there is no chance for ‘Big
crunch’in our Universe.

qoq1e AR 79— “fofa @7 Foeme Ao Steees”, O WS ey
ARSI [ 7T AN TG | HOdT, AR 9 TR
GG FBY, OIS ST (T L AN F 2
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oo W P, TR @ TR

IS AW 8 T qRg A A i @ s @
SRS g T L0 fGerers et eiara e
AR | Closed Universe X @ @I A6 @S H1, flat @
Fed Universe (12 @ I 2Rz, Wo9Wd TR ‘T@
(closed) = =2 WWee (flat), ©f2 93 vEME Bfewm =rwl
TEYARAS e (A A9eTed, A & ‘Big-crunch’ IO1R
fafSice smedtRe e few @ TEeEDs ww d [Reamied
ALY AW el FCRCE ©f fa i grre 9w Sgeed
FHF-AAF 8 AFIHR TOW | AW (W O TFoed @
Teafe oyfe 9 F@ AMWMAE SRS FECR (@, TR
TR ‘Big-Bang’ 7N 77 (A% B 208 fare a1 seoo
&1f5 (15 Billion Years) =3 (IR 5YW(E W64 789 Afore
(@12 M FA BETR WA TSN 5HME & 20,000 [feRH
AR I TRT SRA AT IE W ATOR | @
TIPS 7 WO (AT m wrEieEn (feear e o)
R TR @it AATS A=A 7 1 ¥ T I & B
AR, O TR WS w0 fFerR A @
GLICIACK

v. Proton Decay 38 730 IWISR IS dodo T (ACH
FoUN fRmm Rfegeir [ 9=-FSre, s 8 SPpmEme
BT “tda 4IReIFS ‘Big-crunch’ (& e (AEe A €32
TGS B AT TS BT &AMIA & @R <GP @t
MR (A AR @ e | ‘Yoji Totsuka' ST (Bifee
BTt waem eread (Torg 9Il NITF vl (Bifes
W o fFEnfaor +Afswm wfes’ (Kamioka) *IRGA
‘Hyper-Kamiokande' FIT ©88.b ffezs Telw @ @i
‘Proton Decay’ &T&3 7237 big 917 Frae foares, @
W57 s =& #nf<a 511% (Giant under ground water tank)
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TR TR (IIF ATA? @ Obd

Fo 41 AT, TR TR b5 S (section) AR, Afelh SR
¢o T B «e N By T o s fifew faws #Hifs
(Pure water) ©f$ &4l QR | & ¥ 4T&F bl FA9 7
‘cefiow 13 (Proton decay)-2 19¥ ‘Cerenkov radiation’-43
HETS e F9 Q| Gifde fifamear T fwm s
ToMUgR G [ern A3rw-AAw omafs wfwR FEes 1
SRS ‘(@w Fre @S A STFW (decay) WHRNE
T R @ Zred T2 I9WH wR¥y (/F e
T2 A 0 7 ], ©f [ F203 | (Tokyo University
scientists have developed an experiment designed to
prove that the universe will eventually cease to exist by
showing that protons the elemental building blocks of all
matter decay.)

‘@Y IS ArETe PEYE o-wddE A R W
‘@5 NI @ IR RS A ST B T oA
TS TR (ABH ATHES MG MR ~7q cor% 4w
e Anirde W¥g-2 e =S 197 1 (A Proton is a posi-
tively charged sub-atomic particle in the Nucleus of all
atom. If Protons decay, atoms would break down, which
would result in all materials decaying soonar).

TES, O TR *9a FNefFas wafys ‘@it ¢ g
Ffds W foqfs @ETER Wgw, SR (Quarks)
(PP o’ fIMI Strong N/Force-43 Fq  Ffa<
‘48T’ (gluon) TR AT T(H (oA IAACR | ARCIE
IR W ¢ WEfFER TSI NN 99 WeFHrE
Feites FHR TGS (Electron) FASE 403 AW
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Pa-sb-q

— The rarest event in the Universe (above). An electronic dis-
play of a simulated proton decay in an IBM detector. It simulat-
ed a possible simple form of proton decay in which a proton
decays into a positron and a neutral pion, which move in oppo-
site direction. The tracks of the decay particles are reconstruct-
ed in the left-hand part of the cube a positron (short yellow
track) and a pion, which immediately decay. ST@R® caiba fetaa
TG MY (BT G LS TFY IS @ [ I 3
@ *MGTS TYRF JZLEI T T 6 (e FF (71 8T |
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TR TRRGT (I A ? W OO

“S1g NN (O By 9%, [ T (I (PG IS PR, [Sf O 7T
‘TG, A G I T 7 (0Y 8 bR)

-t

- @ &7 Myt [eErmiae ewe F90e 519 ([, @ TR0 afefs
AT AT (T cASw FAF! I0A0", 9T BT FIPNF T (FIFONI
(CFOR-9F 2 RIS TG (TEE OIS F) TIF GBI I
AR 303 T T IR0 FZPTH AT (SOI2 ANE A (¥ [y &%
G 0 @R PR TG [RET ¥ I | A @ 97 PRI
WIF T A | AT ] ST WIS BT ;A

Ao WERT FWNZ Ty | fofv ‘76’ e A8 FrEfs Fo0g T T
TR T A AR A2 [t @ 40y GGz e oot
0T CATACRA, T1 '(AGT I AN IS 7S IR |

/|

=
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—

9= Electro magnetic Force. 939 (@ F19 Sralre =ife=
il T W8 F@ O IW, SR FEFACR T o
‘@D ¢ AEET 93 TR IR vIE R 2 T
TN ~ANIge WG W @, @ @ Strong Nuclear
Force 3t St Ta a1 Orzraie 637 o I+ TZPTH
FIF! ‘QeT’ (Gluon) 9T TAFRSTS ‘(5" ¢ ‘TR FfAw=
T AmE ‘@RIE (Quark) foAG 99 T@W UR, FE
FlIIRER SBY TR A T, T AFCE AN FoiFaee
QIR I T | TG GIFRONI oY N e WY A
T 9 =Y (Molecule) N I FSA FHIEAIN (39
Af3%) @ TS ARFTI T, TZST MR GITIT AT (BTG
o s fogR fAPoT 20 S 2@ T3 | o 2o AR @
(Sl (AT ATR! IBR (T AFCEE O G928 FH @, (W2
I T, vy SGFerdz Al (= N Afs | (St
BrOITrR TBEIANT ol o RNt e (@, 387 T4
A (PIAIE 7T IR (FIANEAG 56 SAM TR 32 SRS
ORI U3 I &I EF FAD (5B Particle Labroatory ¢S
T AR AN K B o) |

ol @R WHe o TR- MEE fefee & (Weak
Nuclear Force) (& Tt IS o= JIoFoId ==t
I@ ¢ I oA & HEE e IfAW W+ @I ‘20
FASPIYR e J0a e TRy Rere sy’ wors @
‘(I TAITS FATS T (S PS-IET FlA! ‘P’ (GIuon)C?F
s Tgm (FEREEE geike IR, FE (PRI
TOERY  ARTSE FRA WG @R ‘IR (I
e Rafe o@ | OTe sAWY @R (@Ee ST WY
ey TR e e ofim IR @ @
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“TZIRTAT (7 &7 TG 8 ST 997) TS FIS! IFVT NIHZH-2;
WGZ T T ET 7 (0 2 Sbd)

ATOMIC GLUE

“@"@W/ ~ In ice, the dectromagnetic
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NUCLEAR GLUE
Proton Protons, neutrons, and
{postive charge) the quarks they are made
of are held together by
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Down quark
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(positively
charged)

a5

- A ) I 97 TR @, THR0Y TS GifET 86 e
Weak Nuclear Force- fr INFSII aSINR 0T (731 W17, O1ZeT

& fE7 FrFe q© Faw W, W— @ Z° 9143 (@7 (PRAE 7S
W calfq ¢ [AEGT FAPIne G Whw JET MYT TWINTE 9
T FT (0 | T (AT X INT TN AT IETT T 1 R/
T IR

CaRe 9% AT IFNG WEHRE TFY | (T SAE qw e
FfETT qENG TG | W @ FAE TSI BT | [ AT
T S T @ I |

www.pathagar.com



obb B FIWH, TR @ TGRS

fafen Tot-wiafes T2re Ff9em Femea w601 | fTms et 3
RTR @, 93 @G7 sl A 2 Fores HE e
AP WFE “M-@ (Gamma-ray) e 2@ 2F | SIw=
AT WSV ‘(@AT-(AGF (527 == (Proton-Proton
chain reaction) @ S TG A |

P YZLER W2 T w2 ez (Gamma-ray) 71 =@
-+ AT A= (Gamma-ray) ISt T8 SEF A1 71
e T |

o3, SrEke vy ewfie Tk @, 3 TE FEfe «fE
(Weak Nuclear Force) (3 Flo/FeiTd A& S ¥ T,

TIRTEE W+ 8 'Z'0 FIST (FOMR-a TR ARSI (oed eh
@EETRE 4RSS @ ‘Proton-decay’ W@ fw, w=
S ST o TN Fow TR@ R 2w, are
T AW ST N I AR WY AR A | WY 7 A
AT IF’ 932 ‘G’ T AT AR TR A THAI-R T
A

TSR T TRCIT g [l I IRG= I AT )
@ @ ~mfore 7ee 399 fof ‘*lwwiq’s ‘Proton decay’
WE-2 TfFex IPEE 8 a7, T 7 TN SR GITT
FeEE TS F==yefamest wmeely e TR |

oA fafd = @, T FA @ M 9o @b [, 71"
T IO T AT 477 WG I AR, 949 T_EF T
IR B e S Il «IB I W Y N Riews
@itE @3 W izt aea [ivws e o 7, o=
At fRifed 1gree waR Afte T I« aTwe e
TR @ A @, @ 3 @ e wife fem, o Aftafee wwgm
LiqERIEIC R IR CEREIC Ol

www.pathagar.com



TRIEATAT TR (FH A7 B Ovd

“Rfaz %, oAz om, fofa? Ie ¢ A2 o8 «3e fof 74T e
w1fZe [ (@9 89)

foa-553
- WRd CTRE ST (g 1Y afe I30S ‘A (@ipT 53 eI
(EBT FTFEI TG FIFRI AW-17 (Gamma-ray) B X @I

@I WIT GG AN ST I M I FRER I J
WICETIEHE AFIEI® FNQ (TG TOrF Gl *If& w7 I BT @ONT |

qeR1 TN ‘Proton decay’ [E &) (@7 &I 4791 (St
i 20a1 7 A 6 W& We FF AN TRIRAT ©Y AEF SR
O AT | ARTNRE RTFRVS 97 I8 THIRIY 05 1 AR T FT &
WENF WES (P 9F AGfore & FNFZ 6T WX W | O B
I oY O ARgeT Far |

www.pathagar.com



obo B TAWF, TR © TIRHA

TR TR A AT @I GG AT TR 472 (T
TIRW) [ JIACE 5FT AR TIF, IR O NG FOSH |
f53% SR A A& 7 (30 ¢ 99)

foa-s30

- ‘Proton decay’ %31 86 Giifere =& (@ 17 930 foed 5990 78
P 0T RMYE (S0F 97 A A T MYy VR [
IR 7 T AP IG 8 *HEF FAF-Z 7 Wfn G wens e
FNBF 9HCT |

ATD TEE A& WeAT %2 AN @I &I (G2, ©FF 9 WX
BraRe WA SPIT WIER GhEE St ST WEes oY Sy e
5% T FTIT (BITIT ATE AAHI TGN (T 4T *afere | G402
RTF AT QFTG CIF AIToT G55 HGl |

www.pathagar.com



TR TR (3 A7 W 9%

“Jya WRY T g aNE TS FgT WOR AT | (NG (ST
afSeireres e | W 77 | [ IRwww, ST 7 (e ¢ W, 9)

o338

- A1 ©1F Wefao@erd ARET ‘Big crunch’ @817 TR IR, 68
IO AFAFCIR ARt YETHS FIFCe [ ©FF P AT NP
MA GOR G932 (NN IR ‘Proton decay’ f#¢71 86 ciifers =&z
g (@I G SR TR qZET Foey YRR N g [
0¥ [0 2w WwT

oA WG T 8 T 7 76t R I RTI Jrod @
TR AHIN PR, WO Pe GLHAe [ & 9% o7 FUT awe w7
GFIE IEIZ FoNTE WA (PIF 7L W F 2 Tos [6fA% 9vwra 781 @
T | TETI T (AW AFG T FIZT TSIAT FAE |

www.pathagar.com



Ob3 B T, TR € TR

oAl [Reaad efgeea @ ‘@bs s (Proton
deacy)-3 T4 fT=>ife (S I I @ WA IR ©f &9
FACS T FES I AN TS A15F FAEE N 341 59 =9
T @ T R R FA-E@FE @ agfE T SelReen
TRffbre 1zres [z 3w s ARE! 9P @ [
@ AR wWel A A1) R vy 9F5
QFRTIDT Mg Ahve e @, IR 9@ e
w26 ‘Big-crunch’-93 LT WY 58 4@ @ T6AR
ATAG (72 O TOT (FI5 T AT ©f TEI8 77, g
IM (@ g TR 1oL Jrea w2 A NefFee
TAMIT ‘(5w fSra (Proton decay) WGITHI T IR MR
Mg TR ffe Samm oL Ao GrEe Feer AN
oz T g IR | @ TR I9AR [Rwr T |oR
TS QAN ooren o9 |

qIF TR TAAEE ISR W IOAW N (&S
fAToMER A ~ATEsIR =19 51 B etde Afe fre 51f |
-

3. SR @ TR & Seoo @b 39 i€ ‘Big-Bang’ AW
9% &be THRTFAT g T2 93 7 (s P 7wz |
3 R 138 e i veice gdw ofers vy I
(expansion) T3 BTICR |

©. Big-Bang TRIRTHR(Y WSS €I THG (AT e
SiefT@ (Background radiation) R3S TEE @ WATIFS
S1el (hotter & colder) “=FIR Ae& 9 FHee™' (Subtle
ripples) AN TRRTY TG @I wOW WIFE B I
faarem= fz=1 | T ‘Inflation’ SRR AN GIIGS! (AT I
@R o WG @ e (flat) ©f Wm= ¥ | ‘COBE

www.pathagar.com



TR TR (T A2 B 95O

@ ‘Boomerang Projects (7 &Wiere IWISE G
FCACE | | WOET ‘Big-crunch’-S603 71 (37 #if3ra=is tod) =<
71, @bt ff5e se7 21 |

8. ‘Super nova la’-3 fA6ISf @ VRIS! @FdR FeEB®
il® TEER (ramnent) T o [fdaem wwaw
TS AL el FCAR (A, AIS| QPR AARCA!
faasa 6 @ [@Eq «fe FAF A (e R
oo (flat) TR 1 oA TG (T2 TGRS 0,
T IvF SRETe AN 71 @32 AR -‘Big-crunch’-8 963
qr
¢. Gravitational Lensing °{r= ‘dark matter’ J[*FeItd
qifige A8 YIRS W 7= 8 ) e I 1T TG
(Average density) #f¥if$s w@%E (Critical value-3) (5TF
TAAIEPOLd W, A WK I8 o Ay e
TRITE *ea eigiey 3B T TRPTEB CORE T ©f AT 7T,
1% ‘Big-crunch’-8 Y6 IR (72 |
b, Sma 7RI ‘Closed Universe’ w3 392 ‘open @ flat
Universe.
q. S W3 TRR/ST AR G @ios Ffawa e
w2l §a% (Proton decay) WOIHIR T, ©Itex TRINCYE
fafRee 3% AFIF FEfFA (St 77+ AFIF I ARG T
(TS SATA (fraction of second) T4j2 & 2w AT |
“Afee7& ‘Big-crunch’ &R¥IER ¥ WY AR (241 d¢oo FIfS
JPTCHT) TS (I 1 |
AR ‘TS 8 W@ A ~ITesa ewfas 2z @
TR TYRST T BN WIAR AR AR 7E (F)
fAOAe emitam ML FMAZ (BIRT *FNFA 5IRCS8 Food
(fraction of second) F<AG® (FAIPH) T A |
HoA HE-FIHH 4T TQoreld ©ifel [ 11 wifed 7Rans

www.pathagar.com



O»8 W FANH, TR @ TRIRLH

T FACR SIMA2 7o) Al S~ s zre, @ e af=
@ RS &7 |

‘TR AT @ ST (@R, 9B 9F T 1”7 (do 3
u8)

G} W ‘9T TR F IFAA 0TS NGIER A
T GR R - 93 TP SLGTANS A=At Ffee
fare v |

G q&lq

oA
S, “wify TR I T [w=

@32 67 T T fg >. I6UH Ry jf#ey s ‘Big Bang' (&
TR S Y $

wrafe s e, (W PR @3 2 R e @@
AT (1 PE = IS TAW A PHIIRGH 9 FAS
T (7 (€05 9%%) 3 fp o e FTATE, O G

2. “S1F qP g NI FAR |

I MM iR TRIRCE TSI G A

IR | 979 T - P

¥ ere gm e k0,000 [N WS W@ qEW

;" (28 2ee) IA R IFAOS IR A 47 @
QTB] IWE IRICN €I AW AR O

. “fofy TUrRISIR RS FACA |

(sz;vga o. IR« wYRee R TS Big
FCEH, I3 fof Bang Model +@¥el I fI@wAiad
o 79, v O HifRace WG Yo-t0 CLFS AW, 9F

X A | O FAT TZPTE T SR 4T GRS do (I,

www.pathagar.com



TR TR (I A7 W O

77 |7 (b 8 q¢)
“WIEIZ WIFNSE @
ARIA7 (v TRIRCH)
B 932 T3 fof7 fog
Oy ©Y 79 ‘29,
17 w3 6@br W
7 (e 39)

8. “fefazg =ifw, fefa3
B, fofaZ 7% 9
fofag o8 e ffq
TR e
TS 7 (¢989)
“(TDfaTy) T g
W T T
(RTT F3),
ST (TG
corNa afeaeEsd
TZSA 7 (e¢ ¢ W-29)
“o 9% I, TV
fegg S8 cor corng
efSfeTEd fes [
(eo 28

7 ©ofm, Fefrq
I [T A,
e 1 corara
efSoEe qaae Tt
afsarare I Ter ©1F
PET 17 (35 8 309)
“srEIET A S
O AP SIS,

> Ot FARFHIA B e wCAR | @
o WER 29T 7 vy Rew kew
fREaRieE 77 e wWiRewe e
ZIF T WA | 9FF I SR A
o7~ SIZC & FBE AR @ O AIFARFS
©LJ AIGIR o)t FEES f[Fat ©l-3!

8. j#eg ¢ ‘Big Bang’ © TRRTFE
oY e 2eFW ISAN REawere
R Fa0% @ TR 9F 797 o 91, &4
deoo (I I= ord WRIRAM, wTeTe
&7 o4b8 TANER WG FEDS 2
a3 fen Rkeerd wHw S
S I |

ARy Wb 4R e aR Rl
ARG emfares zmE, SR [Reem
F(E I TR TR @eTene 2
R 7o S e W, @A 3R
AR WAIE, O @I ®Te A |
e wrme g e R o1 T W@,
o ¥R ¢ R TR w1y,
g (72 | SIR TR @eens T fT@dw
A (AITH G AL AL IS B ]G QL
TR A% 2@ AR | @Ns @ FgaR
I SR AR A |

www.pathagar.com



ObY B FANH, TR 8 TR

wofiw, Tefaw T2y
v s, 3% 1
T AfSsirEre
T R B,
5T 9% fgarey
ATHIT 17 (35 § Yob)

e¢. ‘I arere fFg
A Fafe afae
AT, ST
WArST GG T
frs =¥ I 5T
ATLPT TS ooy [°
(@8 3 85-¢0)
“SrErEme @ AT
(g TRICIT)
ez ##fi=e @
GG AGRI-T IR
432 (TRIRTA)
WRTTT ATTS!
IF©s 5FF “FNIFT
wJIF 998 OI7 (BLAS
FooT FIHFT AT |
a5z g FEREE
FfEa (9 S5
79 wIfes =x@ea A
9T 7 (3Y 2 99)
-ad. TRT97 7By
oz eF=g
AR AR
TIfRe et [
A9 @I, T W7
IS (72 | TN
FAVSII 9F TRTH
ey fofv 73

TR A 7w Soefa Fare 7o =%
fea1 1 19, RwattTs 79 71 wfkgs w2y
fog b2 gqufee zm @, WA
TfefS e w@e =@ T3

¢. ‘Big Bang Model’ TIENIA fagaiste
wifvcaces (@, TRIfbe 3R 139 (0 a3
afslt e R Fgaere AR @
sfaefafe | @ fame gt feea
SrrifRE w1 | afels fawad Sty
@ AfTFER @ TN W OO @F e |
e w1 s Qe atvere
vEq IS (B Food  d07°° (PG
@ oy, B ceufte e
QTR TATAS (T TZPR OF AN T2
29 I, (7 A I9qW [ Aree
GFAS (AIFT FAR | AYFTS TeFHONT
AT IR IO @ AR @,
@rre T2 closed (@) TR 71
qIR PN IFeR-aT TS TNy
IBTH ARLARAE A e AR 7,
©12 Big crunch 8 Y6(F =1 |

Reao areta fRfewea arwl-fars
¢ ofIEdl vifein P e @,
TS @ fAfes w2 a3 9w T

www.pathagar.com



TR T FF 2TA? W 959

FLACRA, (OO
(BTG FOOF 4F
TR N TN
fofa sosydes ®et
fafsz w0 (FEET |
©1F forare A2 feer
¢ (¥ (P FIAL
FEE T UE
a1 fefa et faaw
ST |

R A AW 2@ W@, ©f B TI©
e @ @ @3l mafors | @=-

(5) Gifers 86 *If & fFear vy ‘3w fefsa
=f&a ST T |

(R) S MR confere fofe siamiaa
fefga (@ba 9™ S@% (Proton
decay) TOTAR T |

TR AR d8oo ITH ¥ O ARE®H
T WA-FIAW e @ w=IRewR R
ALY AN €7 A @RGP a3 O @
TITE OF ANAAfere WO A
*feaiee skfze FEiEE, o T @
RIF IR TRFE T (S IOAH @WH-
fewitTs S HffwEe & o 9w SR
341 BET? BT 1 | AT S THPE FACS
PR SR wfe Remfemmars g
FOTF TS REwmres st s xiae
IS T | TR OqF wRd Fw’ 1w
(T (AT ©f T AT W12 ofF I3
g e f[dhe 2 siaw = |
Rew I W W AfAS
(matured), ©i2 R@NmR AARTEANE
e 3N w9 49 TS eEw A1 o e
QTH (Y TAMI TZ] 4G 9F @
SRS WA’ -7 AN G e T | (37

www.pathagar.com



Obb W FAAW, TIRY @ TR

G2 I O @ I$q 9w (@ 39wy, Rfim
feeat foret Afeafee g =1 |

“COII egR I I TS ¢ IW Fere | OF W (TS Ry
2f ooy Fare e T 1 | ff7 s fFgg w=ere T 1”7 (v
8 33¢)

WO, ‘TR A W @ Wz Wz @, e
Wrred ¢ AR (T TRIRTE) 9wa JBM2” (38 3 d0)
“Ne} (SIITHA ARSI W0 Zres JIO | oAk TF IR]
U %e W32 TR IRV ORI I3 17 (Sb 8 20)

THR I WA AT T A O AfRw @
TSGR 7B 93 2 77yl faraet +Afpifere @ w=ifieys s
A AT o @RI @3 T SRl Sk 4R 3R Sifes
A | =i

www.pathagar.com



Tife st

TR g et TR s SRS w@ia-afiem a3
SRR e e ke 42 ¢ #3BR @A [
IFAIETS G G HR BTG B2 6 O0GH TnaAlaw FCA fAreaw
TS T od e BT 5TERA (@, ©ITS W 2W o R
Q@ g dfEE R 299w S @ @R fR{ice
A1 FEARA | @ T SIS FINE WPNTS AITS M |
=25 3 e <fis zre = | W TR SREE I @R
JIN PR WY IOCS W | 9 e &=y (@ &
GIE A TR e [ | @ TR SR e 3w afef
A TR FB TERE G OF TE&H 8 THE-FTol 8
THFATE Tl 00 T WA 1 | OF! OR AW G0
T T @ fReetter TRRTen TR FBCE @9 O L FYS
TP e fFRLRR TR FACS HITRA |

S N T T FS] Sr ST AR A0 ST ST &y
A sHem TR e wesfire 2@ e @ fRAce ofiw
A AE, SR & I SRS A @, JB 0o (55 (7R 7
B T N AR, o@ A (AT T SivE TR ey Wil
AN FACEI? (@ OIME WS IR AT AT IR
(TRR AfES I WDIem? (@ SmAE &AW sofb T Teers
@ AT A et Ami 0~ AfR_RAT - fAw
GTAT? (P ALAITS FITCE A1 I=7, I do I=F el I

www.pathagar.com



8oo M FTIAMW, TRIY 8 TR

“WGZ (SIRTHACE [N FRCEA (OINITHT TGS (AF 4T I A,
(oI O3 3% wiAre A1 | fofq cormmrare faraces 29v=fe, niB=e
G JAF, (T (ORI OGS G FAS N 7 (3% ¢ )

foa-ys¢

~ TENTE T CFIBT AN (P T R T @F 97 AR e
@ A7 AFTICT @ NI FICA, OIS [ &M I AT, 47 TR
@A ¢ FIfEN PG FB FHETS wnEz ©f A [ A¥ (T
RRFER SRR 99 @ T e 3R X P2 e GG Wa 7 TW
afSfaw @ @I Ren |

T @I 817 & FOGE TP IS I B2

www.pathagar.com



aife 3¢ @ 80d

¢o T A ZE 72 W WG TS & @Fo e 71 4
Yo W & 4 T2 fAw (AR @F W fs 9o )"
CRTEZ 933 TV O A ? I WA ofiw s s
@ Re-3fa, 4R =%, =39 =S @ FH& e v Fet?

A3 CR-Ce, A AIfS e SeeeR St (e cmiefe
@ e R fiee ofem Fafe-pm ¢ =feid s
T A ORI TS FAACE-(RIAR FBY? FB! =00 WA g
IR 91 2 A ©FF FG 2 SIF (I ATASH W2 I
A 3 A T TR e e iR T vk e s
Afpifere TR, oo R e fae @@ & o=
TS WG O AR | PR 74 TR & 932 5 |
fre (TR TR TR W fAw (PR )T W TR @I |
oA (7 T IRIT® 51t GB1% FoIfT3 |

95 AR AT @ Tey wAT KFo MHE I9@ISII
Il ea TS I @R T SER oS 1T e
(20 ([EY-23 @FE g [ROw @ e @, @ @i
&I (=G Frefb TR @ Ie ICTR St FE-@ T SWeIS
(@ IR ? ANSTENF (& B IFACRA? -7, IA-T7N
AT (F I B I 2 Tta (@5 1F W (@9 @ AT
(I B (I ? 04 I 9 (@ (F2 BIR ST T (2
Tep1, TN | GO &GS HBIA HHIH b T WA FIFTOR
TV A A | fPY I92 IOWR IR, @ IACT Sl
framete e T wIe T@2aR IARISIR TAAlF F1
e, i o1 TR SmRe e Tiqmer Rere =@ 6!
e Sl 7 @M e Tog fHeF FA=- ‘There is
no God. There is no planning. We are same as animal,
We have no other special quality.’ etc, etc.

www.pathagar.com



803 B TN, Ty 8 TR

SR B P ;MY 8 i @ @ by, ereneR fiw g
P ARETY T [ (S 8 09)

Pa-sav

~ TSI AFIFH-Z (&G [T IE &R B (F DA g TWF I
o 32 FeaTR? OO (R AT AT FBY THEIT e TIAT 932 GTY AT
T W >ET T PG W@ @I @ JIF FERA NG FINGT
@IV [UIECE GIG A AT TR G, IS P TGS @I TS F81
frwae ciifere o7 ©Uf5 A58 T3 OF 7 SItnd SoT @I (IBI~0e
4199 P A4S FACAF T A VIS A |

YOWT, (X @A FAG! G VT IT 472 ONF OF FW! Y63 4TS
=T fAfRe |

www.pathagar.com



IS U W 809

“BRI & T B A AR L NS FREN@T NN &Sy wag
TS 7 (FC-T CIGTENS 37 I0I 7 1 G2 U fawfa ey I3
YA T [ (30 & 95)

Pa-3»4

- & A9 AR (BT ST 9 AEAE FATST WA AOTFRT T
IR (O | IR O SAE6¥ RN T IR (P [N e
QY PN 7 AR (R’ AT Y [Aepe =it I RS oread ey
IR | A &PS AT W, O 4% (=”iG &od TR e wad
X0, [0 SRR 9F @ 9T B TH9IGT P 477 IS NG |
TG« TIF WIFIT (FC WG 2

www.pathagar.com



808 WM AW, T @ TR@eH

“fofa2 5e™ M TR-TARITTR B IR, (O T 4TS N
f1a% Coea ¢ I8 SAFIT AR 472 O S (I WY FI AU [
(se)

fBar-ysb

- (T SGIE IR (@WT CNANAT (T GFO e, W e, I Y
maa@wwaﬁmmwﬁaWeqﬁﬂwmm/
TS T (I WG qe F, [T 97 TSI IS AN (T, QG
WISAECST B FAR 2 IGS2 WY QST IB AW ©IF Wer A (7 I
T 71 IR |

G2 (7 YT (I Af T BT | QTAT TR JLACE T LTI TN |

www.pathagar.com



Haile U @ 8o¢

w5 O [RE@wy o) 79 77 WieR M ey ‘Big
Bang’, 499 @31 B2t Dooms day, e TRIRTIT @M
WRNFIATS, TG TATO T HIZLFIR SRIY-FTAAS To!
TARIGT I AN FA0Z (T @ AR (R GFG TR FITY @
FfENH TGN e $ofEf e O e @ AfETeE
faraifere =itz | o 71 2t afefs cwrag me faaw, @ e ween
IINE IFT TO AN | @I weifd wFCS ‘Genetic
Engineering’ ©1F SfI® fGta emidt F402 AINITE =R
FIFPNT A oo @I & (Gene) SFFAR @ wwFa
ThCg ToAf%fs @3 I8 qFET TN JB BY @ WRA ©I-F
T IR o Ao «fe-wreon T 13 @I
NFIfTe TR TER, @ W FE FANE NI FACS
GRS FAR | WA-FAN T 9T A G7 FL1 9Ba G
A RS FAR AW d800 ITW {3, @F V¥ 7
TBIE W e Fx01 2Ee BoiEle FACO A | WE WIS
ATF (R T &) WRIfRewe faes @k e oz 'wee
GI6F TS IR SIFIEL RS FI F2& TR AR | AN
e

“F ea &= W RS I 399 [Ryeeite «3 swa
e W B0 e s B W B (@ @BIR (We-
FAAN) 7y, qre & (o efosiers s w22 77 @, fofy
TR w1ARS?” (8 8 @)

Toar TRy TREifes sy ¥, =fe 8 [aem SaAf¥fs
OR FREE I TA9da @R TEE Ewe [ Wy
ceoe Bfgffac-o3 s - s st g
FAR G TR O 9FF T JBI T2 WS | [Rwme
TSN THOST W AT T TSI A QTFANE T
iofE (q !

www.pathagar.com



8ob W TN, T @ TR

“WI e T AE (BAHS @ Wy FweT Aw) iR I
FH [PyErIce 43 e17d fArenad (@ W oA @ O TRITHR
@I JIFAE) T4, T GF N6 i T BT (7 ‘651E (awm
EAHfS ¢ TgeTIT WIT-FIAIT) 77, 5T & (1T elfS TS o TR
57 (3, fof sréfawea wfke 7 (83 5 ¢v)

oa->0%

- BT I W9 (AR e 8w @ F-(Reerd 419e DNA-
Helix & o731 7% | 92 DNA-97 517 QP17 57T ST A7 &1 900
RIS f&r coma 1 93 fEaveten Snws RO TS FIead 515 819
CABT ¢ 11T IZN FI UTF 492 VTG (F0RA LA 2T A5 7%
RTFE 7 TF (@D (o9 PR G e Ofey IR 1 MR AWM
WIFCAICE TS FBF FYLY TS S WK A IR | 93778 [
R 7 FJ A7 FORE TP FI WA 4TS FT WP LS
AT T
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TR oR fAreme =R e oienee @ IR FERd
TP IO Tofd IR0 WEW TR, O TS &AW
TRA— IS @ s g wfar Swrow e s 5w
2 | O TR TR Tl @weiee foff Resw creere
IR AAG 99 FE AR TSR SIF G S (RS A |
R g S ol wmrmR et Tty ke S ey | @
WIFW R ©iF TRRAW & @ Aawd I_R @ 7%,
SR 8 R R LoD [Reeain =<9 Foned WBIe |
o BN 3R (OITR SIS (@ *A9 FS sTvyefaest foramst
T S, GR [RerfE =R <97 (@1q T 74l 9o
T @A @R FAST IAEE? @B T TG «I0F 7?2
fewait Mgy WIf<%© ‘Black hole’ @ ‘Big Bang’ *NIFd®
Ffograd @ N o wow IR, OISl WOATF AR
S P e, (T oS JRITS 17 QFee W2 &g SR, RS
T ISR (SN TS s aFew Ngacee fofv fwm ey
1 T wfif¥e FEtes | e e e s e &
Ol offl SgERT FACS #fF 712 249w fare ofv i agee
TSR T, WAE 9 Pl (SN =% FEfR) (SINE efF
IIea 9 TACR | 97 comA At fate oifeta agrs foare
(IR I IR O GIR A TS FAR 12

HRANSS! B G AASG! @ IFN-3 WHR A A T,
@ W @R s foren  foor [fSgene w=ifetem
QTG B TATY SR TF IFI6! TINTOR A FA0H, T
et s @3fs [T 40s [ ATEBAR AP (T TR |
ARTITE 9F2 FENE AN I AFE TR G T2 3!
AT TR ofreifusd Frars woe 71 (e 1 [Kww
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"I (@ o Wt @ AT TS GRCAIEIT FIIRIT FEA T
9 W& ¢ 7R #f& I G2 (F HOrE TO 7o fAfe w0 93
TI0E QIS e e w0777 (F 5 397 fN7m9 T3 2 $6rd 671 R,
‘WG 1 ©8 B COIFI AT T W77 (30 2 93)

@200
- BfCS e = A7 (& e 36T [e9g a=rey @8 [ g
o 2fon 2397 (BANF 7 IIZT 3 TR |
‘AER PO 97 WNAE @RAFNAZ QU GO [ FEA (3,
IR O O [QIF 8ZF GO 129 | I Owd FATS 46T 7T fATE
FACO!, OICET & FIFT FANY O [ WIT WP = |
P8 Uzg ‘AR S, O O T 7 AtH & AR O T w0
T3 99 feraive afdee s |
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FATIfE YT W 8od

FEASe WS THEGR (Ped M wNbEa Wiy
R 9T TERe Soif3feors Wi sas a2 I 36
f=sital ferrra TS ANFRIET VYW TFI@ T TS FF 4]
AW | IO A GBI R AFS A |

S shefEfs 2ot faaz |

www.pathagar.com



850 @ TINF, VY 8 YR

Glossary - (Affeiat 7eaz)

Atom (IY) ¢ IFI TAMTAT A FTHOY W, T IS fafemmm
AR B AT |

Asteroid (&X17) 8 (G AR IF I ARG T (FH I 97 5O E TS
FA AT | CIAGISR fooq 19 g2 TS AT TR TH-27F Aene
fr 1B (3% toR T MR | TR *If ATz TeMIEe Wgmel ATYCR-NAIeed
(T TSN WE |

Astronomy (cerifef¥eare) 3 T2fty 132 W7 TV TS ST IF TTF g,
a3 fq@mfefes (Scientific) *IArFI-f3r!, Spm@W 8 *faF9-2 (Study) T=
‘IR (i) |

Atmosphere (ITAT) 3 T TH, AT I TAYRR FYWE ARIBTIR
AT T Atomosphere (IFRE) &0 2 |

Aurora (7% E1fS) 3 A8 TFER BT Y= YR TN Tae Ay
(Solar wind)-? TRl & WREWETE SR (@ Qvqwy @ awda JfR =7,
9BILFR Aurora 1 (TFCEHINS F@N T | (TPCenif® FHLmAR ~a=ifea qree
TSR FR ATE |

Big Bang (TXIRTTFR®) 3 @ ToIW IFEES @F TRRCHFRRT TG 9
wRIfry R Py qrarIfEE I o 39, @B1R ‘Big Bang' WITw #ifafo® |
Binary Star (T 7¥a@) § Y33 Nt Sageae 7' TH@a @3 worEbee
o WA F@ R AT TR WS (Gravitation) I WA TR
T A & THFEIFCE Binary star 91 =W | SEFIT T%F@2 Binary “afors
T HAES % |

Black hole (%@ W®GTYT) 8 TIIT J2R THE@R RSNACHF-9F T&7 B 267
IWI A6 W AT R @I ASFE T (Gravitation) FIFAT B
(Enormous pull) 3= fFgre (FHA e B1RTe 4t | @3 1 (A TIBE
FooY WA WGTH FACS AN 71, FIF @R TR~ foafvema &=
IR T 1 Black hole T ‘TP € SRew 79 |

Cluster (O%R) 38 IZ MU TFa (S NI IR [ ‘aFot’ T w=GN
FANE FPOE I 2T |

Comet ({TTFY) § (EEIF, firemie @ = 6 @3 W Frww fos
GE YAEY I | NG TAFSFIE (Oval orbit) TEF emfFrd I AT |
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Coma (CFI) § (YR PRI @I NEFNCR voces 7 [ 78
FIorF AT (TNSETE ‘Coma’ I |

Constellation (TFa%®) § Y2 FIHIS 2@ SRYRAZIFR GPOR SITF, T
AR e orare @ GCR @6 A TS (AN, GO TEG
(Constellation) Arw ~fifos | =fad= TR e G bbft
Constellation /8 &ITE |

Core (T¢I EF) 3 Fq, A2-TAAZ {$e Asteroid I Comet-93F (FQI
NF I T, [ 93 MR @it wraa Rfen smnda s ofde |

Corona (AT 8 T WAEmaTEd JA2FR e 7B 7039 (Outermost
part) STF ‘Corona’ <& 2 |

Cosmic ray (Fgren=fe afH) 3 Y72 T Twor™g wfown @S (Highly
energetic particles) I TR AT WTTE TS WA FCH AF | Gamma-ray,
X-ray, Ultra violet ray 342 Cosmic ray-¥ TEEF |

Cosmology (FIfBY) 3 TR e e TREIeT TG FAE “Mager’
R Cosmology |

Day () 3 @™ a1z ©1F W=7 B+17 w3 = g7 (Spin around once) @
AR ATE =W, a9 TS = (Day) 791 =4 |

Dwarf Star 8 SR IR PO WCAHFIFS (RG IS Dwarf star 3971 27 |
Eclipse (8) 8 T SN SREH WIS FA0S Py I47e 93 7 393
g (PN G+ I WP (57 T, GB1R ‘Eclipse’ | (TN 59 IXF I YR
i 1 3w, o AR} W T AReSRe (R T T, @ TIGNIE T
7 &zt (Eclipse) 30 |

Electron (3G) 8 337 79193 fown (ot vroige wefiw a1 fNefFmem

POME SIS AT IACS AT | WA @ FINY [EfFWER TAm=
“CEB FIAF AR AT A ACE | QTR T & 9.1 107" kg

Element (BHWIN) ¢ @32 7 AR I APS WL | @@ SfHEw,
FI@EW onfa qlifers s |

Escape Velocity (&%) ¢ @@ ¥ Pwrr AeogEs EIH (A
sl A @re s @ feq amew =@, 1@ Escape velocity |
ARAAB (AF TR JdwA AT qemw AEEF e Tr 3.3 e
for/cTee |

Event horizon 3 /1% (TR 59 3B MBS’ (Boundary) @I Ifeifs’
(Escape velocity) SITAR *I[$3 a9 &1 | 9% YA (19 I§ WA *9 W OF
TH (R, I8 T3r$7 TR Fem-fo T e e’ forfee Ty afdm T

Gas Giant 3 YFAITEFSNI (FB (TR (Core) AR w3 @ @ % I
SRS 1 ¢ Ta= o ey SR Az ‘T WS Jem 7w |
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Light Second (WITMIF GTTF) § 1T (IS FAW WS TORF oY WS
IS A, @ RS 43 AW OIS I W | 9F GRS WA ATy
Sbrb,000 TZF 92 WASTT FATS AN |

Galaxy (7%l *1%F) § THFIPTR, §I-ME @ AT *mrfa (i@ (=FeM), ¥R
FPHME, (IFER FOPR IR 9F@ fiffre 3 @b va 9 @ @ @
T | @R @ 8 21 Yo,000 @I AAIET o= oS I |
Gaint Star 8 WNTCAR 08 BIRCS WAFFS G 7 TR ‘Giant Star’,
Gravitation (Wf®®¥) ¢ @ *f& (The force of Attraction) IS TR
Mt B1ed, oI &fSFE a4 1 Gravitation, ErzarTet QA @ M Tow T
wfe*H (Gravitation) IR BITH WTw TH AT |

Gamma-ray (*IT71-(R) 3 ST TG SI% 1T (Wave length) faf#® T% amifEf
@fETE== (High energy radiation), ¥ @< €32 N IR =Tl wP7
W@ (IS femfoy 301 M RO 303 o4 | 5199 o) IR g
Gamma-ray 6 (T AT @ Roamewes |

Light Minute (SIToT® ff¥B) 8 = @3 ¥ S @ vRg wfoe sate
A, @ G 9T 725 A6 30 |

Light Year (SIo1iF3¥) ¢ WA (Ray of light) 9% I 0 TORF A
(TS ANF, @ AGLF ‘93 JEFIE (One light year) I 2T | TS TR 9%
RS W R TR Yo Tiffms farefism (v Gffms mEe) |

Magnitude § T2 THFPTYRA TSI @M 2T |

Moon (51%) 3 ¥=1-31f, feremersn fircm todt & 2 TR W1%a 51 g A0
3, 1 a8 Fwen feds emfed I A |

Meteor (3%1) ¢ 070 “RF 3 I I = ¥ IgmerE 22 0 1@
TR AL T TT @S T A @I TR Fofs 58 39, T Shooting
Star A8 #ffes |

Meteorite (SIS B%1) 3 @ e Tw! IFWST TT-7{TC A @S 1 =W
ARAeB 1S WIS II QAE Meteorite I ZW |

Meteoroid 3§ (T T8 & WP @IF @ R JEF IFR Af@wd 3G,
OTWACP2 I T Meteoroid |

Meteor shower § %R® T3 (@ (NPT FFAY (0 F0F T4 F3 o3 &
Y (A Fsfs i Meteor (B1) A7 WRZWGT L= I (@ AN
T) ISR AN T AT 2re Q6 ware Fem 92 A @ e weEmR
Feryfd ewiNig 78 303 6612 Meteor shower |

Matter 8 I8 FHON I, 1 e Tfee w9 3@ wfg 79 IR |
Molecule (W9) $ IrTaf¥e AT Tgm aaifes g fifre zm =g e
W | WFR AHRTS IFI A 9F RO @1 2

Milky Way Galaxy § SN «% Gia@Ts @ NEfER w€sfs, SFd Milky
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galaxy I =¥ | MEHGR TR Toifis Rfdarem 10 e TS AMl 434
MY T BT AW @ W TTIAA A TR |

NASA (A1) 8 The National Aeronautics and Space Administration 3l
AP SEFIER T TR AR TPE 92 e e
TSR 25 e |

Nebula (M) ¢ E11-3MfF @R AR T e (Teej@, (7 (T (0 3B
T N, g o (77 wo-ATH wFG | e, THG B I TR FEA |
Neutron (WE8G7) 3 I®F FTHOT Unit- ‘ol REfe'-7 fooe vz a9/ 50
Faw (Sub atomic particle) T =TS, SIERAT (Zero electric charge) ©3R
QAR GO IR AW 1.67 <10 kg | FMIqe fooq (26T M fifers zw
‘a7 fefE o 7w |

Neutron Star (TG 1) 8 TR TR T (Supergiant Star) RS I TeTR
7 SIHA /TR (BT IR (@ 258 4RSS TSN we=ifs (Small spin-
ning part) (TF TW, O3 TRGA B WM W | @O WG e FY
FACER T A3 |

Nova ((FTS1) 8 (T 7 T TR IR AT (AT FioF YR Tegere! ey I3
FAREITS RUPRIR M | T 1 e W @ 7, @ TR
G T =W |

Nucleus s (EIfS=TE HrEnfEa TR 9= AR Wt ‘Nucleus' R
oS 331 W AT | (NFYF FCL T A{RB Werde Nucleus ROTR @1 7@
s |

Nuclear Fusion 3 @ 5em #&fers TowR &2 T4-F7 AT It (Atoms)
R fifers T g 3@ o 3w Y IR, & AGE@R ‘Nuclear fusion’ Fo1
W 1 TS oS AeEBT 26 AW 1e3-fAem Afnd cowfFae! (Radiation)
Teoiy TH ANF |

Orbit (FF4Y) 3§ T MR T 9 W @ FFT AT Bow
ARETITS TIF A0 IF S WIS I @ ABIER ‘Orbit’ TV FHAL
T | @ AREA T FHALR TofR forw R FRIGTE WIS IF TS |
Planet (2%) 8 TH ST ~RENITS MAFFSONR TG IFCF A I W |
THER TS qA fEorm oiv @3k ween s 20 71 | wHwmR EheeRRw @ ofs
> oz g zae |

Pulsar (ATER) 3 WG B (AF Fofe s (Radiation), T %
wrEd veftE epe #fere wRi¥s T o |

Planetary nebulae § ®Re5iele THR AT e w7 e Tes isje W
TR (CTT I S A4 A% e e |

Prominence § TR B (V3 JAXFR e Befing Tae wfffirt, 71 weme
TR AT 517 TF WRA G ATY AN Wb TR VEA 4% W 4z |
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Protostar 3 435 +if 7% 7 26T N ‘ARfiE @B W, @ 1AW wLAG
& TR @Y FEFR o oF 2 oAl pa v T |

Proton ((&1B¥) $ *AWI9d WSIVW@ oS SRITE TH IS, T FefFm
ARG A fifers zw wgs I | 99 ST ' 1.67 <10 kg |
Photon (C¥1B7) ¢ WTHR “F@o IR Z0R ‘O | T @9 vena s
R A4S EF0S & Sry,000 T |

Parsec (TRTHF) § 0.2y ffemww W=wtd 7 9% ‘Parsec’ | TRT A1o1-
faiter vRTgR fETRTe e 03 e $97 (TS st f3oimee sxome F1
AR |

Quasar (CFIFTR) 8 GRTH M sRfrarags ATEm a7 s wigs 332
T TREefes @fes, @1 rte a3 THEaT TS fFE 9B Sugerel Tow A
0,000 fIfEER 5 MRMET (CHFTOR T I AT TTE &AW doofb 7T
MIEER SR T |

Radiation (CTEFTSY) 3 (I 7 (A0S [of w1+t 1 =i faeea wrma (Wave)
TS 579 2T A T UTE |

Red gaint (711% IN) § AR JEE G A= HAF 87 IG THEI QLA
26T € T3, T S FIFS T 40T AASH QST (JTG T |
Satellite (B42R) ¢ T (FF IS L (I ¥ FHAL AKS IO
I & ARSAFA! TGOS ToAar2 Foll W | (A bW #§fAFA Tz | Tiegea 2o
Tz @ TR (Satellite) RIAE, DT WS FATR, O ¥ TR TALTER
HASANE ARETFS IFF INCF Yaifod’ 3T o A |

Solar System (GE®eI®) § Wb TFae a @ 7T 4z, Tz, =g @
22 TUHE TSN A G THAA WGP IR T TG AF, THAR
@ A AZ 8 TAAR, YNIFY 8 ATAETNE GF@ GIAGTS I T AT | @
PUT THEA SRAMIE FTHAL ALSTHIE AP IFLE QI GG A wfofzs
ETIET

Solar wind s 0% BT (Surface) (03 TR W= F4 ISV (Invisible
particles) TWITS (¥ WITENS <1 (Stream) &IRS 20® ANF, A612 Solar wind |
Space Craft 8 T2 AArw-FAw @ wpmR I ~fEwd IR o T/
SR todt I 2T |

Space probe 3 TURRAN AIHEW, @7 I TR T TR
(EIfeeTER iy e By ez F1 @ =rw ot ARArs Reeiom et
(239 1 |

Space Shuttle 8 (X I TR (Space craft) NKGTH TSGR G2 SATIEAH
T WET (@79 F TW, SILE Space shuttle T | TP TIWGA R
TP BerEo FA TW Y ST I A TS | Space shuttle I IR
RIS EE R R
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Space Station 3 €51 IT @R TERIR TAAZ I Satellite TZIRA T,
T A T 4R ARIERE SPEe I SRR & Qi orwiw fofE
PR IR I W

Universe (TXIfM) ¢ T2 fRemm e e 1e@ifes @z @
WIASTR TR RS T A7, @ FH 93 IFFYDR LIS T2 T W
sun (o) ¢ @3 TR @ TH@, T AW GG (FCG TG FAR
03 TR FENRN cmmfere efefias Beom ot @ wiEn wfew (ol
CTiETSCE ST AT |

Supergiant star 8 {32 THETY! T IR TF | AT WFHIT T IS ez
ISR | THG TS G (A OIF WYHE ©6 T ¥(A |

Supernova (IHIRTATSY) § R IR THWA (Supergiant star) ®STENS T
RTHRa-3 2ok FoAECTS!, T IASTS W @32 TG YT IR AT | 9]
FARTATSR RN (AR T (77 ‘TG B [ T @ |

Star (7%a) 3 SRS [RrFRTNa wiw = 79 557 (AT Ty T WeE a2
O (Light and heat) | SIw® 7 @@ @36 7% | _

X-ray (9¥@) 8 {32 AfwS o7% MG (Short Wave length) 2 It
AT G, S G MR oW {2 [Remems Sty |
Year (I79) 3 936 22 IR BFCE FHAL IR TS IR APTS (@ T
TS T, @ IR TTFE T9R I W | Affaq ove i, © 99, 8y G
@ 89 (TCFCS T FRMIE FHAW GFIR TR |G, TN WA G I €31 2 |

ary-ife

L E-FRAE AT TN PO IR, dvb83e

The Holy Quran- Darussalam Publishers & Distributors, Riyadh, Saudi Arabia.
The Translation of The Holy Qur’an in Simple English- SMH, QADRI.
SIFRTE FAN- FZWEIW AL WA Teit (3)

Guide to Space-Peter Bond-1999.

Night Sky-Discovery Channel-1999.

A Photographic Tour of the Universe-Gabriele Vanin- 1996.

The Search for Infinity-Gordon Farser, Egil Lillestor & Inge sellevag- 1999.
The Universe Revealed-Pam Spence- 1996.

Astronomy From the Earth to the Universe-Pasa Choff-1995.

Stars & Planets-lan Ridpath-1997.

. Astronomy & Space-Lisa Miles and Alastair Smith- 1999.
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13.
14.
15.

16.
17.
18.
19.

20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
3.
32.

33.
34.
35.
36.
a7

38.
39.

40.
41.

Astronomy Dictionary-Philip’s — 1999.

Inventions-G.I.Brown — 1996.

Man in Space - Eugene A. Cernan — 1999.

The Changing Universe, Big Bang and After-Trinh Xuan Thuan — 1993.
Astronomy & Astrophysics — Zeilik, Gregory — 1998.

Space Atlas — Robin Kerrod — 1996.

Embracing Earth — Payson R. Stevens and Kevin W. Kelley — 1992,
The Universe Explained — Colin Ronan - 1994,

The Visual Dictionary of the Universe — Eywitness Visual Dictionaries - 1994,
How the Universe Works-Eyewitness Science Guides-1994.

Inventors and Discoveres-Changing Our World-1988.

LIFE-Eyewitness Science-1996.

ECOLOGY-Eyewitness Science-1995.

Guinness Book of Knowledge-1997.

Force & Motion- The Science Museum, London-1993.

MATTER-The Science Museum-1992.

Time & Space-Eyewitness Science-1994.

Astronomy- Eyewitness Science — 1995.

Atlas of the Universe — Patrick Moore — 1999.

Qur'an for Astronomy and Earth Exploration from Space- S. Wagar Ahmed
Husaini-1996.
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TR TN ¢ R@W- ©, 1w ZEFA-daby

TR AT fEeamT — YIS Ad-dvbre

s T o RERR e weee wRg- w@ms 8 Om @WeTgd
EEDIC R T T e

The Universe Seen Through The Quran — Mir Anees-ud-din — 1899.

Great Scientific Discoveries — Chambers Compat Reference-Gerald Messadie —
1992

Astronomy Magazine (U.S.A), from July -~ 1998 to June 2000.
Astronomy Magazine (England), from July 1998 to June 2000
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