=]
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00:07 The night sky ... both beautiful and mysterious. o=ty AlH|2& dsls...

00:13 The subject of camp-fire stories, ancient myths and awe for as %2{-29] tjA}o]x}, o]o}7|9] FA|H L 1Tjo] Alg}F &t
long as there have been people.
00:21 Living beneath the open dark sky the earliest humans were aware | 2] RAISL2 o|O] 5t5E 7I=2A 2% A, do] Higl wHEd

of nightly changes as planets marched across the sky, the Moon =
ohtly changes as p 4 5 websel Wate T AUE
waxed and waned, and occasional meteors flared across the

horizon.

01:.01 Slowly the simple early observations revealed patterns that | &l RAFE L i35t WHE2 E5f HAdo] Q= A1 AFOHA],
could be depended upon, leading to the first calendars. 3] %0 4L ut=9&Uct

01:15 With the yearly cycle mapped out, settlements and agriculture 1 #£7]9] &3o] QWA AAtW =Ho] wAstal x7] 29
could develop and early civilizations thrived. o] st H&Uch

01:26 At the same time, the first maps of the sky grouped the brightest | = A]o]], 22]o]|A X435t WAl2]et R %9 AHwrl wrSoRASY
stars into familiar constellations, helping to develop navigational o HEn
skills, expanding trade and aiding exploration.

01:45 But the first astronomers had no real concept of the order | J2jl} %]%x9] AZESASL AFS9 2AA Ho] g FALZ
behind the patterns of the sky. Aa] gx] 23St
01:58 These early scientists and philosophers were still bound by a | £7] u}8tA}Q}t ASIAIESL Algtet AP = 2o 7Y S

view of the cosmos that was tightly interwoven with mythology. Uct.

02:17 The ancient Greeks, with their rigorous intellectual approach, = 7t J1g]A
took the first steps towards separating the young science of o] AstszBE AZstolat= 2 B}she Halst Aute

astronomy from the ancient sky myths. Youayct

02:30 The greatest minds of the age, such as Pythagoras. ocjo] oJtjst x]AQl mEelnatA, oatEAHUYA, ofZ2 oA
Eratosthenes. Apollonius, and Ptolemy helped in developing a | 5 2y ==

more complete scientific system capable of predicting




astronomical phenomena.

710384 Uk,

02:54 By observing the apparent motion of the celestial objects  Jtf] 12]A9] AESAEL XL FH AAES9 &5& #E5)
around our planet, the ancient Greek astronomers placed o], oxo] Ao X537t YRSt A|FLFAIEL vt S}
Earth at the centre of the cosmos, creating the geocentric
system.

03:09 Aristarchos of Samos was the first Greek astronomer to ofg]JAE23 AL Qx0] ZAlo] E|Yo| Y= HYFAHS Aot
propose the heliocentric model, placing the Sun rather, than 3t & %x0] ABsAlS U Jgju 39 AoFe & A7] Zot
the Earth, at the centre of the known Universe, but he was oA E.
largely ignored for many centuries.

03:25 [t wasn't until the 16th century that astronomers such as : 16X|7] AE&A} I 2T AL} A=27t Ue}7] A7HX], o]
Copernicus and Kepler revived Aristarchos’ view. AEl2 A A0] EJFFAIE L m@ukx] 2aii]c),

03:35 By studying the astronomical observations of the Danish | Ej}&z A2 dol390] A FSHA E]|3 va}s]|9 AANTASAIRE
astronomer Tycho Brahe, supported by solid maths, the 23t o 2 A=slHA 3 Ad9dLsUrct
heliocentric system gained new relevance.

03:45 According to this all planets, including Earth, revolve around @ gjofxzAlAdo] 9]s5lH X115 RS B E SIHES0] EHY FH=
the Sun. ZAgcH

04:03 However, the true revolution in astronomy took place in 1609, | Z+dg] Q7 X0z PP oz (=S R|Ast 16094, AZsH
when Galileo became the first astronomer to turn a telescope = o] slmo] AR 07 A|&Hg] Q& Lch
towards the sky.

04:14 In doing so, he broadened the horizons of the known Universe Zig|el Q2|7 941 QYU QX2 SR F, ALFAAHE
and abolished once and for all the geocentric views of the 3t wo] grjARESYC
ancient world.

04:32 The telescope is an instrument that collects light and provides WPAL W] Q1 3|0jst AA| S0 WS TWol RXA|5] & 5 U
detailed images of remote and faint celestial objects. A 5= AxR|QYC}

04:41 Seeing deeper and farther depends on collecting more light, | @2 W8 woA ¢ ¢ Z31 HUH X5 2 L Q7] fj&




usually requiring larger lenses or mirrors.

05:07

Today, scientists have huge telescopes, supported by state-of-

. AT BRE

o =2
T =2 dl
the-art instrumentation and sophisticated software, to study 3} g3t AmEQojz AH=g A3 WYAS ALt
the Universe and discover its secrets.

05:26 These telescopes have mirrors with diameters of 8 to 10 #&9] X]Zo0] 8~100]fg ALEHLE dgLLAL o]L51H, vyl
metres across and they can detect objects as they were just a o]z 2 dyY Zo] =x31d S F=E 2 g2Urct
few 100 million years after the Universe we know began in the
Big Bang!

05:52 For the best results, these giant telescopes are most often | 2 do|g& A7] 93], Ud YIASL Ao By}l I
located in remote mountain regions above much of the 3g}of] JgFo] AL =7 QU Arekx|tfof] HAX|EYS5Y
atmosphere and away from widespread urban light pollution.

06:20 With their help we can see deep into space and through the | o] WA EL X|7I0] Q& E£1, 1T AFFE0] AAIERZR} 51K]
fog of time to reveal a Universe inconceivable to the people of 23l 9xo] 710 39 B A 9l F|EYSUct
the ancient world.

06:31 A Universe which is vibrantly active and violent, and where dZ X o2 W3lst= &F, 4 29 AUo] B&sHA TR K]
the game of life and death is played out on a scale that L ox o]7le Tatst:= Qa2 ALEHA usyrch
humbles all who observe it.

06:49 In the last fifty years, we have reached out into space, leaving | x|t 50¥ Z9F 232l F L Hoj} X0 TI3iu, EFRL9
the bonds of gravity behind and opened a new era of Nz Afge 995yt
exploration.

07:15 Thanks to the space programme we have seen our planet from oA RS HigtE

an outsider’s perspective, as a fragile, pale blue world orbiting
the Sun, frighteningly vulnerable in the cold and hostile

environment of space.
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07:49 Space technology has altered our way of life, and changed our | @ =7]&£ 2 ©Q32] Aol HiAla} A|Ao] Tfjst £2]9] QIAlS v}
perception of the world, from a place defined by maps and 24t A= xEot 2A02 AHojEl Ao, OF & X1
borders, to that of a small and insignificant body in space. o _

Foujet shite] sjide s Jigo] v s,

08:14 The benefits derived from the space program have a value @z m2 7308 E3F] AojX|:= o]AESL EQU=H o} H|&
many times higher than the cost and effort involved. Hole "4 =2 Jix|2 zZhu 9&uUrct.

08:32 With space exploration came the technology that has placed X]|3L 7] ulo] WAL 88 =2 5 YL 7]|&L LZFEMx}
telescopes above the atmosphere of our planet. 9} 3t wrAlsfgaUct

08:40 Space telescopes that can record a fresh view of the Universe,  QzatAo x|t 7|2 EISHA] £51= 4o oA E 4=
observing in wavelengths that cannot penetrate the Earth's 3to], Ooxo] M2 BAS WA A 97 F3Uct
atmosphere.

08:50 Each new generation of telescopes, from Galileo’s first simple = Zt2lg| Qo] A WK WUAXE 8 2= AA7K], ZF AT
instruments that showed us the moons of Jupiter, to the xjz 9o TreIAo o =xo] st 2L AL o] =Y, 2]
Hubble Space Telescope, has opened new windows on the Aqze "oe gRaUc
Universe, and challenged our understanding.

09:06 Step by step we have been displaced from the centre of the | Z20] Tt2 FHA Lol/tH A, AL Q29| ZAlo] ofd a3t
world and placed as exiles on the edge of a vast and st Aukst @ xo] J1AAl] o] Yri= 7S & 2 QAF
inhospitable Universe.

09:19 Today, we know that the Sun is an average dwarf star with a . @ 5 EJ9F2 X|Eo0] 1399tkm A E0o] Tust A2 "o, X
diameter of just under one and a half million kilometres, and 12 ®g 19 5AUlkm "o]AQlct= 7S 2w 9&Lch
that it lies one hundred and fifty million kilometers from
Earth.

09:34 The Sun is a sphere of gas, with a core where temperatures

and pressures are so high that the nuclear fusion of hydrogen

is triggered, converting lighter elements to heavier elements,




all the while pumping out energy into space.

09:53 Energy that warms and sustains the Earth, supporting life in | 0] oJUX]|& RS wESHA S, A9 A= 2 E NYPS
all its oceans, and across continents. S RA7] Y&Yct

10:07 Periodically, on the surface of the Sun, a localised strong | EjQfo] RHOJA = F7|Ao=z ZX|AQl ZIst KX7|Ao] JAE 1
magnetic field forms, creating a sunspot. S7xo] gt5o] Auc}.

10:17 Here energy can accumulate, which is then often released into | oJ7]A] @o}xl oUX]E= = o] dAloletn Bel= Afst =4
space in the form of huge explosions, known as flares. S doy|n o= Z7to g wrag]A Huych

10:40 Solar flares can be accompanied by a burst of high energy | B¢} Zdo]&= 1 oy X] UXS A AUt K| Lo] = A&F
particles flung out into space, sometimes reaching Earth and 3t QXIS L w2 EAIL Y5ty sta, 2KR|uto] 3l2st @
disrupting communications, as well as generating spectacular 2al2 usy| % BtE.
northern and southern lights.

11:00 Currently the Sun is in a very stable state and will continue to | dA] Y O] AAE Ateflo] Qa1 o=z 5099 =9 AL
radiate energy at a steady rate for another 5 billion years or A LA oyx]2 ¥rEst 71U
so.

11:09 But eventually the fuel powering the core will run out, and the 3}X]|9F ZA180] g7} Wo]X]= OfX|at &7lo] 9 H EfjYL A
Sun will slowly cool and expand to become a red giant, A3 717} R7HYR| 2 WA sHo], A|LS ZSE YSIH S-S At
engulfing all the inner planets, including the Earth. HAulalm AMAHo] & AUUr}..

11:30 Mercury is the closest planet to the Sun, a lifeless world with a | 2412 Ej9Fu} 7}&F 7171 siAd o2 tf7|7F e, AMEAZF 9&
very thin atmosphere. U},

11:42 Its surface is littered with craters created by collisions with | 72|31 4 gi7je] AsiAy} Aol =510 THEolxl Bolrg
tens of thousands of asteroids and comets. Hdo Q&5

11:57 In 2004, scientists sent the space probe Messenger to Mercury to = 2004 ISHAIEL A9t o2 QA AAS AL Y5H9

study this alien world. Messenger has provided a wealth of

scientific data as well as high resolution images of the surface of

SR <HAR>EE S0l BySUch

4 mRo TSAE ojulx|et ERG metal fole

<UAIA> 5L 3

227




the planet.

12:23 Venus is roughly the same size as Earth but its atmosphere is | 242 X3} I 7|7} A9 SASHA|TE 7| 2271 £4]7] 9]
choked with greenhouse gases and sulphuric acid. 2-& AI7IAQL SHato 2 o]2o]lA QS Ut

12:32 As a result, its surface temperature reaches a searing 400 | Al7}A0Q} gHito] ZSHeE] fj7] W&o 249 RH2E = 400%
degrees Celsius. U Hxs

12:44 Venus undergoes intense geological activity, with vast lava | Atjjgt 80| 527 X|&EX0Z JFHO| HIPYHA ZAHAL AH
outflows continuously transforming its surface. st x]RSt & =S ALt

12:53 Through these processes, Venus's crust is totally renewed o]3] XA &=z o2 0I5l Z2A 9] Xzt 4 oy ujc} AFA
every few hundred million years. oz M=Yyyct

13:06 The third planet from the Sun is the Earth, with its liquid water | x] 1= gfjofo 2 W] 3HA]o] 2JX|3t iAoz wre 29 w33t
oceans and oxygen-rich atmosphere. Y AtATE ZHSE )71 E IR 54Tt

13:22 The Earth is an oasis of evolved life in the Solar System. EJYANA A= HHA|C] QOXASE.

13:35 The Moon is our natural satellite, roughly 4 times smaller than | &2 Qa]o] galst 9oz X|LHr} oF 48] Aty 7)== &
Earth and lacking an atmosphere. U},

13:50 The Moon's surface is covered in craters which, as on o] EH e 2Ao] HUA, A FA £7]0] APl &
Mercury, are the result of thousands of collisions during the | &2 A§7] 4 We Hilata do &t
early stages of the formation of the Solar System.

14:09 The Moon is the only celestial object that has been visited by &2 ol&7} WA= 47l gdst AA YUYt
manned space missions.

14:25 Mars is the fourth planet from the Sun and the closest to  EJYA] 4HmA] 384Q stAHL, X3t 71 771 o <oF 74t
Earth, at a distance of about 70 million kilometres away at its | km7tA] @2 g4t
closest approach.

14:33 Scientists have been exploring Mars systematically for the last | x| 409 ZQF #SIAISL AR CZ 1S EX6 o1 Y&

40 years and we now know many of its secrets.

Uc,




14:42

We have mapped its surface remotely, showing its numerous

craters, enormous extinct volcanoes and its deep canyons.

15:00

There was almost certainly water on the red planet long ago.
Now, only small quantities of underground water remain. It is
possible that a simple form of life could persist somewhere

below the surface.

15:19

Scientists continue to explore Mars with small remote-
controlled vehicles, and it will be the target of several future

manned missions.

)

zl

15:37

Jupiter is the largest planet in the Solar System, with a

diameter of more than 11 times that of the Earth.

rLU_P::>i
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15:45

Its atmosphere is dense and very dynamic and is mainly

composed of hydrogen, helium and methane.

o trle 24,
719 £A19o] o
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16:01

One easily identifiable feature of its atmosphere is the great
red spot, a huge storm, twice the size of Earth, which has

lasted for hundreds of years.
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16:24

Among Jupiter's varied collection of satellites are two of
particular interest: Europa, which hides a large ocean of water
beneath its icy surface, and lo, with its many volcanoes and

continuous lava outflows.
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16:53

Saturn is perhaps the most impressive planet in the entire

Solar System thanks to its majestic ring system.

Aol AN 7 VA




17:05 Saturn’s rings are made up of pieces of rock and ice, mainly EAJQ] 72l EAQ] ZF=Ho| o5 B AR EA 9AESo] A}
from former satellites that were torn apart by the planet’'s €& x7Zto g o]Fo|x Q&Uc};
gravity.

17:22 One of Saturn’s moons, Titan, is an interesting world. | EA9] 24l E}ojere 50|22 ANAYYULCH I 3 gI7|E2A
Scientists have detected an atmosphere rich in organic matter o] Zusl 7|9 x| WEto. 2 o]20o]Xl $4Eo0] Wo] Y&
and a surface with lakes of liquid methane.

17:42 The next planet out from the Sun is Uranus, which also has a | T} 3§42 AO5}X]9t ¢k 12]E 714 AL AU
large, but less dramatic ring system.

17:57 The outermost planet in the Solar System, Neptune, looks @ EJYAoA 71A To] Y= FAAL, AL} 0] SASHK|gH
quite like Uranus yet has a much more active atmosphere. utsl Of7]12 zZtw YSUch

18:14 Beyond Neptune is a region containing dwarf planets such as  3|<A Yoo= HLA, o], oA o, st$Hotet 7L 4
Pluto, Eris, Makemake and Haumea. S Eo| A&t

18:25 These dwarf planets, as well as probably hundreds more as yet | o] ASEA Qo|x LH¥l 7] o]Ato] WHAL]X] ¢k fj4asiy, 1
undiscovered, and thousands of smaller objects, are located in ' 8]11 4 W2 A2 HF|So| EfLAQ 714, 7lo]n HEO]
a large zone at the edge of the Solar System called the Kuiper | Q&1 c}

Belt.

18:42 Further in, between Mars and Jupiter, the asteroid belt | ¢ Xr2 A 2=, Chekst Byt 37|15 714 ASiAEo] st
contains thousands of asteroids of various shapes and sizes. 24 Atolo] AsAtio] mojQl&urct.

18:59 Space probes have managed to approach some of them and | @H Q= EMAF|EL AS§Ao] A5t AA|SH AF3S §t= A
study them in detail. o] AZsisUrct.

19:05 One probe even landed on the asteroid Eros and analysed its | 3pL}o] EFALA|7} ASEA o2 A0 AISS|A HEHE BASNR,
surface.

19:15 Finally, there are a huge number of celestial objects composed | Ofx]ato g X]LoA] o2 EBas, &3 HX|z2 JA" A

of ice and dust that we sometimes see from Earth as comets.

By 2o AR dauct.




19:24 In the past, their presence in the sky was thought to herald @ I} o]|= 3}59] o] UEUEH AYo ARxL}p AX|AQ AY
destruction and political upheaval. o] o3t ojuatn AAzZF& Ut

19:36 The Sun and its planets belong to a giant complex of at least | EjFu} EJYA SFAHSL 28 A Jf ojito HE=ZR JLAHEH I
two hundred billion stars that make up our galaxy, the Milky sto] &3 Y&t
Way.

19:53 Recently, we have detected planets in orbit around other stars | ] Z2o]|= C}2 ¥ Fx9l2 ZA 5= PAEL AEJSUC A
in our galaxy, and the study of these new and sometimes 3d§A] &M o1t W= X EStoA GARSIL Y= Hofdyrct
exotic worlds is a burgeoning field of observational
astronomy.

20:11 Stars come in many different types and sizes, but none of | C}QFsl &% F7|S Zt= WHEo0] JYU35] EAsI= AL ofdYy
them live forever. Their lifetimes range from a few million to c}. S 2o 2ulul HoA 2Ale W7tx] Aty €Eo] dgvt
billi f . But when their fuel is exhausted, they die.

illions of years. But when their fuel is exhauste ey die o= 47 gHu =4 gyct

20:33 Most of the time they do so in a violent manner, leaving WE52 [JJEEO] R|7IS FA oA HUTt wWRAQA ZAAIH
behind exotic stellar remnants such as white dwarfs, neutron 5a]ly Z2als 7o x&22 Ur|gy AAHSH uwkaloz AlRMAY
stars and black holes. o}

20:56 Stars usually form in groups called stellar clusters, which fall  fj¥890] ¥ Mdolaty B2 Adhof|x At
into two categories: globular or open clusters. Hore Ao AT o 2 Uk & 9&Uch

21:12 Globular clusters have a high concentration of stars, tightly | JLAF TS 73st 23 @fj&of, ¥Wo] ¥ ooz wodLHuct
bound into a ball by gravity, and their age can be deduced JAMATHO] Lpo]= Atio] maty wo] =0l Byzug o &
from the distribution of the types of stars within each cluster, 911, RMBstxpoA= FAMTHO] QA}2 @ & 9li alzjolur).
giving astronomers a key to their history.

21:39 They are very common objects within galaxies. JAATL 2504 T &3] B 5 = A YU

21:42 Some giant elliptical galaxies can host up to thirty thousand | 3917 o]AFe] JLAME TS 71Xl At E}Y L5t 9%

globular clusters.




21:57 Open clusters contain a smaller number of stars, all of much = AL 1}o]7} H|LGE AL 40] ¥o] woloh]ct
the same age.

22:07 Stars in open clusters are loosely bound by gravity. o] HEL Aoz LAFA JF&E0 UAx

22:12 Such clusters lose some or even all of their stars to the effects | A7/ TL 23512 JA5IHA, Ct2 Ado|L} 7[A 230 =
of gravity from other star clusters or gas clouds as they orbit | & A}gxAr2 02 ¥HEO] dui} MEE Qojya]A HYrc}.
the Milky Way's centre.

22:24 In general, open clusters survive for a few hundred million | dulA o0 2 AT L 4 Ay ZoF Atopt&ct
years.

22:37 Between the stars there are huge clouds of interstellar dust | HE Ajolof= A7l WX|e} 7tAZ o]F0]X] AHUsl JLEE50]
and gas. AUt

22:53 The gas in these nebulae consists of hydrogen, helium and X&2 24, g J2|1 o|LstE 7IASZ o]20o|A &t
other ionised gases.

23:07 There are reflection nebulae, emission nebulae and dark | A2-of= WIAMAL-E, g .Q, kS Q0] Q&Urt,
nebulae.

23:26 If conditions are right these clouds can also collapse under @ o] A &%Eo| A& FHog L£=8 L Q12 Hwo] At y1x]
their own gravity, until nuclear fusion ignites and new stars | T} 23 H2&Z 07 3Hg3lo] A|RtE]|1 A2 Ho] SHAsHA =
are born. Utk

23:36 The great act of creation continues to this day. o] 95t &AL o Ldor A&LEHD Y=

23:43 Planetary nebulae are a type of emission nebula that are EjQku} H]LSH R2ko] Wo| WASIHA], vpPZ2 7|28 4&sly,
created when stars similar to the Sun expand, eject their outer | iAo do] E|HA] AJ7|= Wt H Q8 siMdA AL2olzta Y
layers and eventually become white dwarfs. c}.

24:12 Supernova remnants are a special type of nebula which enrich | 4-890] EWst s JEJQl XA A5 AY &Aool iAol
interstellar space with the heavy chemical elements AL YAESE UtSo] HE Alo] Z71o] AL Y4259 it
indispensable to the creation of life. g =71 AlZdYch




24:23 These remnants are the last surviving traces of the @ XAl XS5 U] BAES €59 3Hast 599 AU}
spectacular final demise of high-mass stars.

24:37 Our galaxy is a spiral galaxy, 150 000 by 30 000 light-years in = 22]235}= X|2o0| 159 &I, =77} 39F THQl L}A-L351UY
size. c}.

24:49 At it’s centre, a colossal black hole with a mass of about four ZAYo= goF AZFo] oF 44l ul v} = At EA;E o]
million suns is lurking. &0] A%,

25:05 Enormous as it is, the Milky Way is far from the only galaxy in | gl Q2] 25}= A3 LF oA §Ast 2517} otdyrt
the Universe.

25:12 There are hundreds of billions of galaxies, and they come in | @Zo]= c}QFst woFa} 37]9] &5150] A A7y QS5
all shapes and sizes.

25:28 Elliptical galaxies are typically made up of older stars. ElYos5l5Le dutxlo g L}o]7} e "HEF o|Fo]x Q&5

25:42 Spirals are usually composed of a bright nucleus and two  U}A235t= o7 ¥ 25133} 2519 FAloA vtoz HXX
spiral arms extending outwards from the galaxy’s centre. = Jjo] YAz o]2ojx Q&Uct

26:02 A quarter of all observed galaxies are spirals. HEE 25159 489 12 VA5 dYch

26:20 Galaxies with no specific shape are called irregulars. EJ3E FHE 2K g 25152 B3 25hetr 284

26:24 Their dust and gas content is huge. B 1A L2510= HX|e} 7tAVT & E=Hhoh

26:36 Most irregular galaxies began as spirals or ellipticals but were  fJ¥89] B JAl25}= xS UAlL25} EYLs5t52 R|AHSHo]
deformed by the gravitational pull of other galaxies. 2 235159 3™ Jdgfo g woko] HPH Lst=dYt

26:59 Under the influence of gravity, galaxies have a tendency to 23152 Z2l0o] Jgko g 235}#o|L} 251, X514 A5
form groups, clusters and super clusters. A Eyrc}.

27:16 Within groups and clusters of galaxies, interactions and 23tg3d 251d QHo|A], &35159] =3 ArsAr2o] 51 4
collisions are regular occurrences, which can distort the | ojgUc}, 235159 H=it AsXRrE2. 0 =dHo] Q= 235159 o
shape of the interacting galaxies, and even change the course | & Az xaly 235159 Zsto= ¥ FUct

of their evolution.




27:36 The Universe of galaxies is one that is in constant motion, a | 235}59] £ 2 0}X] oS0} 52 F= 5 HO|X|9l, FAIH
sweeping cosmic dance which, although beautiful, reveals the | A= ZAZ&st 2XUS Hox R
violence at its heart.

28:07 It appears that the Universe was created in a tremendous QZLX oF 1409y A dlujo|a}= AZsH QX0 2 BERAIE]|QI51]
expansion — the Big Bang — almost 14 billion years ago. c}.
Since then, the Universe has been expanding, and today its a9 o]z OxL A& WASIPT, QLY OxL x|axcl mo]
expansion not only continues, but is accelerating. ofUa}l 7}4E WAL a1 93Uct

28:34 But despite all that we have learned, many of the greatest | 2|7} @2 ZAE2 H|Y 2or B35, &30 AT} S
questions about the creation and the eventual demise of the | 0] 4A@of sl Qrjjst A ZE0] At Y Hof st G2 oAl 0]
Universe remain unanswered. < &9 g&5urct.

QaE we AL LopIxT, 950 gy Zo] Uit FL of
A 03 ol ¥yt

28:45 We live in a vast and violent Universe that exceeds human | @2]= 9Q1719] 7|Z&o|L} AArS dojA = Wrsty ARG X
measures and imagination, but is governed by firm physical of A1 9&Uct Iy 9FL ©gjo] ExMs o] Jt:slw
laws that allow the extraordinary complexity we call life to = Astst Za]x Wxlo] o5 LAEE
arise.

29:05 From our vantage point, on a pale blue planet, orbiting an = 2]23}9] ZAIH|A] Hz] Hojx YL EWHFIX] AL 59
undistinguished star, far from the centre of our galaxy, we are 4 =ol2 3Asts ARG L= P4, T 9o Aty QL Qg
privileged to be able to look out and seek the answers to these oxz= x5 WA 2 9w, Exjo] Tt W A2 O
grand questions of existence. s Tro &S A o o




