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®  Age of the Universe

Current scientific estimates place the age of the Universe at approximately:

dilogar dtfaieh 3cyattail & HoJaiTe Feanis &l 3T ST saiatl &:
13.8 billion years (13.8 312 a¥)
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Cosmology is the scientific study of. / 23113 fd=iTe1 (Cosmology) T dTTlatep 3Heq Tt &:
- Origin of the Universe / g3 &1 3d@fd /

....-l""h.____-.—---""‘
« Evolution ..Ef_ the Universe / maﬂﬂaﬂ@/
- Structure of the Universe [ 92113 &1 &edail

-l'\-...--hh .

- Future fate of the Universe / S&3ig &7 aifdeq

T

Father of Modern Cosmology / HTgﬁEb' JeAIS fdTe1 & Aol
Edwin Hubble / B2ldsl gde3, /y
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;. _Steady State Theory

e

droposed By [ WeaTlda fahar 1an g
+ Fred Hoyle / %3 glacs P

- Hermann Bondi | g2911 dice] /
- Thomas Gold / &THAE Mes /

- (1948)
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- In 1965, scientists discovered the Cosmic Microwave Background Radiation (CMBR). /

1965 3 dAlloihl of Bileddh ATSbldd dbHI3s fdfdbevr (CMBR) &t &l il
e e W —

* This discovery strongly indicated that the Universe was once extremely hot and dense,
contradicting the Steady State Theory. / 3& @l o £gdl & ddd faar fd agais wafl sidd
P N
ﬂrafsﬁ?men mﬁzﬂmﬁrﬂﬁ (steady State Theory) 1 Zgel &zl 21

- Present Status / addret ﬁﬁ‘ ) s sl

Ny \Z :
. tha steady State Theory is largely rejected today. / f&RI2 3@z [@x7id &1 3T ATIH

&4 & siEdiare we f3ar ar g
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- A common misconception is that the Big Bang was an explosion in space. [/ T &
afifad gz ¢ fa faor dm siafder 3 gan v fAewie 2

The Big Bang was: / fa@1 &1 2T:

- The rapid expansion of space itself. / Zad 3iafees &1 dia Az

- It was not an explosion occurring within space. / ag 3idfeel & afiaz gisl areT &I faawie
aTét e
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Time [ &aa

Before 13.8 billion years ago /13.8 3fzd a¥ gyd

The entire Universe existed in a single infinitely dense point. / . /
HYvf Fea1is T g1 3eid Halcd ares fdq A fazaarat Tl l/

rime /377

Approximately 13.8 billion years ago / 391397 13.8 324 a¥ qd
Expansion of the Universe began. / FZ31i3 &7 [d&are Uiasl Bl @

Space, time, matter, and energy emerged. / 3idf2el, #a1a, ugref sife Foaf a1 3gara g3l ® I
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Inflation explains:

- Horizon Problem [ f@fde gz
Why distant regions of the Universe have nearly the same temperature. / A
& geee A1 &7 aTasiTel I8 S aal 8l

« Flatness Problem [ @HAdedl AT
Why the Universe appears geometrically flat. / §g313 AT &9 & Hae il
faard dan 21

« Monopole Problem [ Alaiiules daET
Why magnetic monopoles are not observed. / Gadhid FAleilales adl aigl aed wld g/
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/ 3.stro / iﬁ‘ﬂ;

Holds utnmfcnucraf% r. | G2 ﬂmﬂﬁaaas?ﬁmm#méf

Y = W

(4. Weak Nuclear Force 2 ‘- \(
Responsible for radioactive decay. f 2(3alefaed &7 (decay) & 3T fA%arR 21
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““ . Hydrogen /emsstoi_/
“ . Helium /&g -
 * Trace amounts of Lithium / fS3felaar &1 279 =T
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| Stage 6: Big Bang Nucleosynthesis e

< e e e v s S g - e B QD S S e . -~ ®
Time [ 3FT
. I1second to 3 minutes after the Big Bang /f@dn & 18&z & 3 @Aazar ®
@
« Protons and neutrons fused to form -
light nuclei. / Wleial 32 sggial [Aedbe @
goxb allfalas] a67 fa1a1foT a2et 3911 Py
e ——
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3 Stage 7-RecombinationEra =

\'—“‘? 7
Approximately 380,000 years after the Big Bang / f@31 891 & &913191 3,80,000 ¥ a1

Temperature [ T93ATe

About 3000-4500 K / &J13{31 3000-4500 K

What Happened: J/’\

+ Electrons combined with nuclei to form neutral atoms. / s3axicl afaldl & &@Tel fAGee
T e i~ o
3e1elat (Neutral) GEATU]3iT &1 9110 @Beat 1l

- Example [ 3Tge0T
) Pm@c tron — Hydrogen Atom [ WieTal + §3aelal — gIggluiel GeaATY] (Hydrogen Atom)
— ™,
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- Stage 8: Cosmic Microwave Background Radiation (CMBR R) &5

» The radiation released during recombination still exists today. /

yareaiael (Recombination) & gletel Iaafata fafaseor 3ma oft Ftoge 21
e

» This ancient radiation is known as: [ 38 yrefist f@fdsevr &1 Ber Arar 2

Cosmic Microwave Background Radiation (CMBR)
WifedAd ATShIdd dbATIE fafdevr (CMBR)
- Discovery [ @it
+ Discovered in 1965 by: / 1965 & @l &1 15 grer:
. Arno Penzias [ 3iTeil Qafaara
- Robert Wilson / 2ia¢ fdeaar
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9. Formation of Galaxies / 3TBT2RI9M 31T &7 fatarfor "
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+ Matter clumped together under gravity. / daref e N
NETHHT & Hai1d & CHIAd glet 31 i '}‘.:{ A S

» Gas clouds collapsed. fﬁﬂ%‘ﬂﬁﬁﬂﬁiﬁﬁﬁﬂm LR
. Stars formed. / aTeY &1 faaifor g3ml — ®

e
+ Galaxies emerged. [ THTEFTINHT o] 3Gafd g3HTI /
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; Types of Galaxies

&
) &
1. Spiral Galaxy @ 2. Elliptical Galaxy £t P
Characteristics / f@eraarn:: Characteristics / f@ehgan?
+ Spiral 7 + Elliptical sh
Spiral arms / W Elliptical shape [ gl saTe &
. Active star formation / &fdsa arer faafor + Older stars / Qersd dre 2
Example / 3GTgC0T: + Little gas and dust / &
. Milky Way Galaxy [-— « NF 3012 g3 61 HHA ATAT
+ feebl @ 3TeBT2FIo (HTaBT2I7T1aTT) — &
@




