1
00:00:03,000 --> 00:00:06,000
betta er evintyraleg saga...

2
00:00:10,320 --> 00:00:15,320
Saga um forvitni, hugrekki og elju...

3
00:00:19,000 --> 00:00:24,000
Sagan af pvi hvernig Evropa hélt sudur d boginn til ad rannsaka stjérnurnar.

4
00:01:13,000 --> 00:01:17,000
Haldid sudur a boginn

5
00:01:18,000 --> 00:01:23,000
Velkomin til ESO, Stjornustédvar Evrépulanda a sudurhveli.

6
00:01:24,999 --> 00:01:28,400
Fimmtiu dra gomul en liflegri en nokkru sinni fyrr.

7
00:01:34,520 --> 00:01:37,520
ESO er hli®d Evroépu til stjarnanna.

8
00:01:38,280 --> 00:01:41,280
Hér sameina stjérnufredingar frda fimmtdn 16ndum krafta sina

9
00:01:41,320 --> 00:01:44,240
til ad rada fram ar leyndardémum alheimsins.

10
00:01:44,960 --> 00:01:45,960
Hvernig?

11
00:01:45,999 --> 00:01:49,400
Med pvi ad byggja sterstu sjonauka veraldar.

12
00:01:49,440 --> 00:01:51,840
Hanna nemar myndavélar og meliteki.

13
00:01:52,280 --> 00:01:54,280
Grannskoda himininn.

14
00:01:57,000 --> 00:02:00,000
I storfum sinum hafa peir horft a ndleg og fjarleg fyrirberi

15
00:02:00,000 --> 00:02:03,000
allt fra halastjérnum @ fleygiferd um sélkerfid,

16
00:02:03,000 --> 00:02:06,560
til fjarlegra vetrarbrauta vid endimérk rdms og tima,



17
00:02:06,600 --> 00:02:12,000
og veitt okkur ferska syn & alheiminn sem engin fordemi eru fyrir.

18
00:02:42,560 --> 00:02:45,840
Leyndardémsfullan alheim.

19
00:02:46,320 --> 00:02:48,080
0g 6hemju fagran.

20
00:02:50,080 --> 00:02:52,080
Fra afskekktum fjallstindum i Chile,

21
00:02:52,120 --> 00:02:54,880
teygja evropskir stjornufredingar sig til stjarnanna.

22
00:02:55,999 --> 00:02:57,160
En hvers vegna Chile?

23
00:02:57,160 --> 00:02:59,400
Hvers vegna héldu stjoérnufredingar 1 sudurdtt?

24
00:03:02,560 --> 00:03:07,800
Hofudstodvar Stjornustoédvar Evropulanda @ sudurhveli eru i Garching i byskalandi.

25
00:03:11,880 --> 00:03:16,000
En fra Evropu sést adeins hluti himinsins.

26
00:03:16,000 --> 00:03:19,080
Til ad fylla i eydurnar parf ad halda sudur a boéginn.

27
00:03:27,880 --> 00:03:32,999
Um aldir voru kort af sudurhimninum ad miklu leyti aud -

28
00:03:33,000 --> 00:03:36,000
6kannadar lendur himinsins.

29
00:03:37,200 --> 00:03:38,800
1595.

30
00:03:39,440 --> 00:03:43,320
I fyrsta sinn 16gdu hollensk kaupskip ar vor og sigldu til Austur-India.

31
00:03:49,830 --> 00:03:54,320
A neturnar meldu siglingafredingarnir Pieter Keyser og Frederik de Houtman

32
00:03:54,320 --> 00:03:59,400



stadsetningar meira en 130 stjarna a sudurhimninum.

33
00:04:05,600 --> 00:04:10,600
Fljotlega syndu hnattlikén og kort tolf ny stjornumerki

34
00:04:10,0640 --> 00:04:14,840
sem enginn Evropumadur hafdi séd adur.

35
00:04:16,280 --> 00:04:20,280
Bretar voru fyrstir til ad koma upp varanlegri stjornustoéd

36
00:04:20,280 --> 00:04:21,920
a sudurhveli jardar.

37
00:04:22,320 --> 00:04:27,320
Konunglega stjornustédin d Gédrarvonarhofda var sett @ laggirnar arid 1820.

38
00:04:28,640 --> 00:04:33,160
Skémmu sidar kom John Herschel upp sinni eigin stjérnustéd

39
00:04:33,160 --> 00:04:36,040
ndlegt hinu frega Bordfjalli i Sudur Afriku.

40
00:04:37,999 --> 00:04:38,999
Hvilikt Gtsyni!

41
00:04:39,920 --> 00:04:44,920
Dimmur himinn. Bjartar pyrpingar og stjoérnusky hatt a lofti.

42
00:04:46,160 --> 00:04:49,999
Engin furda ad stjoérnustédvar Harvard, Yale og Leiden hdaskéola

43
00:04:50,000 --> 00:04:53,720
fylgdu 1 kjolfarid med sinar eigin stjornustédvar a sudurhveli.

44
00:04:53,760 --> 00:04:57,000
En kdnnun sudurhiminsins

45
00:04:57,000 --> 00:05:01,000
krafdist hugrekkis, dastridu og elju.

46
00:05:06,400 --> 00:05:08,600
Par til fyrir fimmtiu darum

47
00:05:08,600 --> 00:05:12,240
voru nestum allir storir stjérnusjonaukar heims nordan midbaugs.

48



00:05:13,040 --> 00:05:15,360
En hvers vegna er sudurhimininn svona mikilvegur?

49
00:05:17,680 --> 00:05:21,640
I fyrsta lagi var hann ad mestu 6kannadur.

50
00:05:22,120 --> 00:05:24,640
Allur himininn sést einfaldlega ekki fra Evroépu.

51
00:05:25,320 --> 00:05:29,320
Midja vetrarbrautarinnar er gott demi.

52
00:05:29,880 --> 00:05:32,830
Hin sést vart fra nordurhveli jardar

53
00:05:32,920 --> 00:05:34,920
en fra sudurhvelinu kemst hun hatt a himininn.

54
00:05:36,960 --> 00:05:38,960
Ad 6gleymdum Magellansskyjunum —

55
00:05:38,999 --> 00:05:42,280
tveimur litlum fylgivetrarbrautum okkar vetrarbrautar.

56
00:05:42,440 --> 00:05:47,360
Per sjast ekki frd nordurhveli en eru mjog dberandi sunnan midbaugs.

57
00:05:48,440 --> 00:05:49,440
0g ad lokum

58
00:05:49,520 --> 00:05:53,840
plagadi 1josmengun og Ohagstett vedur evropska stjornufredinga.

59
00:05:53,880 --> 00:05:57,120
Ad halda sudur a boginn myndi leysa flest vandamdl peirra.

60
00:06:00,080 --> 00:06:04,720
Batsferd i Hollandi i juni 1953.

61
00:06:05,000 --> 00:06:07,600
Hér a IJsselmeer

62
00:06:07,600 --> 00:06:10,600
s6gdu pysk-bandariski stjornufredingurinn Walter Baade

63
00:06:10,600 --> 00:06:13,000
og hollenski stjérnufredingurinn Jan Oort



64
00:06:13,000 --> 00:06:16,000
samstarfsfélogum sinum frd detlunum um evrépska stjornustod

65
00:06:16,000 --> 00:06:18,000
a sudurhveli jardar.

66
00:06:22,160 --> 00:06:26,720
Ekkert Evrépuriki gat keppt eitt og éstutt vid Bandarikin

67
00:06:27,240 --> 00:06:29,240
en 1 samstarfi veri pad mégulegt.

68
00:06:29,560 --> 00:06:34,560
Sj6 mdnudum seinna komu té6lf stjornufredingar fra sex londum saman hér

69
00:06:34,560 --> 00:06:37,080
i hinu virdulega pingherbergi Leidenhdskoéla.

70
00:06:37,960 --> 00:06:39,400
Peir undirritudu yfirlysingu

71
00:06:39,400 --> 00:06:45,000
og létu i 1j6s 6sk sina um ad setja a laggirnar evrépska stjornustod i Sudur Afriku.

72
00:06:45,040 --> 00:06:48,000
petta ruddi brautina fyrir stofnun ESO.

73
00:06:48,760 --> 00:06:50,880
En bidum vid!... Sudur Afrika?
74

00:06:52,520 --> 00:06:54,440
Ad vissu leyti var pad skiljanlegt.

75
00:06:54,600 --> 00:07:00,000
I Sudur Afriku var H6fdastjornustdédin pegar til stadar og eftir arid 1909

76
00:07:00,000 --> 00:07:03,000
Transvaal-stjornust6din i Jbéhannesarborg.

7
00:07:03,000 --> 00:07:07,600
Stjornust6d Leiden var med sina eigin st6d d sudurhveli i Hartebeespoort.

78
00:07:09,960 --> 00:07:11,960
Arid 1955

79
00:07:11,999 --> 00:07:17,520
komu stjornufredingar upp bunadi til ad finna besta stadinn undir stéran sjoénauka.



80
00:07:17,600 --> 00:07:24,000
Zeekoegat i Karoo eydimérkinni. Eda Tafelkopje i Bloemfontein.

81
00:07:25,000 --> 00:07:27,640
En vedrid var alls ekki hagstett.

82
00:07:29,000 --> 00:07:34,720
I kringum 1960 var sjonum beint ad hrikalegu landslagi nordurhluta Chile.

83
00:07:35,640 --> 00:07:38,999
Hér h6fdu bandariskir stjérnufredingar lika hug a

84
00:07:39,000 --> 00:07:41,600
ad koma upp eigin stjornust6d a sudurhveli.

85
00:07:41,600 --> 00:07:48,000
I erfidum hestaleidangrum kom 1 1j6s ad adstaedur voru miklu betri en i Sudur Afriku.

86
@0:07:48,040 --> 00:07:52,400
Arid 1963 var dkvordun tekin. Chile skyldi pad vera.

87
00:07:53,000 --> 00:07:56,000
Sex mdnudum seinna vard La Silla fjall fyrir valinu

88
00:07:56,000 --> 00:07:59,520
sem framtidarstadsetning Stjoérnustédvar Evrépulanda G sudurhveli.

89
00:07:59,800 --> 00:08:03,000
ESO var ekki lengur fjarlegur draumur.

20
00:08:03,240 --> 00:08:10,280
Ad lokum undirritudu fimm Evropuriki ESO sdttmdlann pann 5. oktober 1962

91
00:08:10,840 --> 00:08:15,680
sem er opinber afmelisdagur Stjornustdédvar Evrépulanda d sudurhveli.

92
00:08:15,720 --> 00:08:19,600
Belgia, byskaland, Frakkland, Holland og Svipjéd

93
00:08:19,600 --> 00:08:24,000
voru stadradin i ad stefna i sameiningu til stjarnanna a sudurhveli.

94
00:08:25,680 --> 00:08:29,680
La Silla og ndgrenni var keypt af Chileska rikinu.

95
00:08:30,440 --> 00:08:32,720



Vegur var lagdur ati i 6byggdum.

9%
00:08:33,880 --> 00:08:38,999
Fyrsti sjonauki ESO tok & sig mynd i stalsmidju 1 Rotterdam

97
00:08:40,880 --> 00:08:43,600
Og i desember 1966

98
00:08:43,640 --> 00:08:49,000
var fyrsta auga Stjornustédvar Evropulanda d sudurhveli opnad.

99
00:08:49,000 --> 00:08:54,320
Evropa hafdi lagt 1 mikla vegferd til ad uppgdétva alheiminn.

100
00:09:00,000 --> 00:09:05,000
Horft til himins

101

00:09:07,000 --> 00:09:14,640

Fyrir 167.000 drum sprakk stjarna i 1itilli vetrarbraut sem hringsélar um vetrarbrautina
okkar.

102
00:09:17,720 --> 00:09:20,160
A peim tima pegar stjarnan fjarlega sprakk

103
00:09:20,200 --> 00:09:24,440
hafdi madurinn nytekid sin fyrstu skref a sléttunni i Afriku.

104
00:09:26,720 --> 00:09:29,640
En enginn hefdi getad tekid eftir flugeldasyningunni i geimnum

105
00:09:29,760 --> 00:09:34,920
pbvi 1josgeislarnir voru nylagdir af stad i langferd sina til jardar.

106
00:09:36,240 --> 00:09:41,280
Pegar 1jbs sprengistjérnunnar hafdi lagt ad baki 98% af ferdalagi sinu

107
00:09:41,360 --> 00:09:46,200
voru griskir heimspekingar nybyrjadir ad velta fyrir sér edli alheimsins.

108
00:09:48,520 --> 00:09:50,840
Skémmu Gdur en 1j6sid nddi til jardar

109
00:09:50,920 --> 00:09:56,400
beindi Galileé Galilei sinum fyrsta frumsteda sjonauka til himins.

110
00:09:59,800 --> 00:10:03,000
En pann 24. febrdar arid 1987



111
00:10:03,200 --> 00:10:07,280
pegar 1joseindum sprengingarinnar rigndi loks yfir reikistjornuna okkar,

112
00:10:07,360 --> 00:10:12,200
voru stjoérnufredingar tilbunir ad rannsaka sprengistjornuna i smaatridum.

113
00:10:13,760 --> 00:10:15,760
Sprengistjarnan 1987A

114
00:10:15,800 --> 00:10:17,920
blossadi upp 4 sudurhimninum —

115
00:10:17,999 --> 00:10:20,999
og sdst pvi ekki fra Evréopu eda Bandarikjunum.

116
00:10:21,000 --> 00:10:25,560
A pessum tima hafdi ESO byggt sina fyrstu storu sjonauka i Chile

117
00:10:25,560 --> 00:10:30,000
sem veitti stjornufredingum seti i fremstu r6d til ad fylgjast med sjonarspilinu.

118
00:10:32,560 --> 00:10:35,440
Sjoénaukinn er vitaskuld mikilvegasta tekid

119
00:10:35,480 --> 00:10:39,600
sem gerir okkur kleift ad rdda fram ar leyndardémum alheimsins.

120
00:10:40,400 --> 00:10:44,800
Sjoénaukar safna miklu meira 1j6si en mannsaugad

121
00:10:44,840 --> 00:10:49,480
og syna pvi daufari stjornur og leyfa okkur ad skyggnast dypra Gt i geiminn.

122
00:10:51,480 --> 00:10:55,920
beir syna lika finni smdatridi, eins og stekkunargler.

123
00:10:57,680 --> 00:11:01,720
0g pegar peir eru bunir 1jésnemum myndavélum og litréfsritum

124
00:11:01,760 --> 00:11:07,000
veita peir okkur miklar upplysingar um reikistjoérnur, stjérnur og vetrarbrautir.

125
00:11:14,360 --> 00:11:18,120
Fyrstu sjonaukar ESO & La Silla voru af ymsum sterdum og gerdum.

126
00:11:18,160 --> 00:11:21,160
Allt fra litlum pjédarsjoénaukum



127
00:11:21,200 --> 00:11:24,040
upp i stoérar 1jésmyndavélar og gleidlinsur.

128
00:11:34,200 --> 00:11:38,360
2,2 metra sjbénaukinn, sem nu er nestum 30 dra gamall,

129
00:11:38,400 --> 00:11:41,880
tekur enn glesilegar myndir af alheiminum.

130
00:12:22,720 --> 00:12:25,160
A hesta tindi La Silla fjalls

131
00:12:25,160 --> 00:12:30,800
er ad finna mesta afrek fyrstu starfsara ESO - 3,6 metra sjonaukann.

132
00:12:31,160 --> 00:12:35,480
Hann er 35 ara gamall en hefur 68ladst nytt 1if i leit ad fjarreikistjornum.

133
00:12:37,000 --> 00:12:42,640
Senskir stjérnufredingar byggdu sémuleidis 15 metra breitt loftnet

134
00:12:42,680 --> 00:12:46,120
til ad rannsaka 6rbylgjur fra kéldum geimskyjum.

135
00:12:47,280 --> 00:12:52,600
Saman hafa pessir sjoénaukar hjalpad til vid ad afhjdpa alheiminn sem vid bGum 1.

136
00:13:06,840 --> 00:13:10,840
J6rdin er adeins ein af atta reikistjornum i sélkerfinu.

137
00:13:16,160 --> 00:13:19,200
Fra hinum 6rsmda Merkuriusi til risans Japiters

138
00:13:19,240 --> 00:13:24,960
eru pessir berg- og gashnettir leifar frd myndun sélarinnar.

139
00:13:30,360 --> 00:13:35,360
S6lin er ad sama skapi medalstjarna i vetrarbrautinni okkar.

140
00:13:36,800 --> 00:13:42,080
Ein 1itil 1jéstyra innan um hundrud milljarda samberilegra stjarna -

141
00:13:42,160 --> 00:13:46,640
en lika Utpanda rauda risa, sampjappada hvita dverga

142
00:13:46,800 --> 00:13:49,720



og nifteindastjérnur sem snlast geysihratt.

143
00:13:50,920 --> 00:13:55,840
Pyrilarmar vetrarbrautarinnar eru Gtatadir gléandi geimpokum

144
00:13:56,000 --> 00:13:59,040
sem geta af sér bjartar pyrpingar nyfeddra stjarna,

145
00:13:59,240 --> 00:14:03,640
4G medan svermur aldradra kilupyrpinga umlykur vetrarbrautina okkar.

146
00:14:08,560 --> 00:14:13,400
Og vetrarbrautin okkar er adeins ein af 6tal vetrarbrautum i hinum stéra alheimi

147
00:14:13,400 --> 00:14:18,920
sem hefur panist Gt fra Miklahvelli i nestum fjértdn milljarda dra.

148
00:14:26,440 --> 00:14:31,560
Sidustu fimmtiu ar hefur ESO hjdlpad til vid ad afhjopa stdédu okkar i alheiminum.

149
00:14:31,760 --> 00:14:36,000
0g med pvi ad horfa til himins h6éfum vid lika dttad okkur d eigin uppruna.

150
00:14:36,240 --> 00:14:41,999 )
Vid erum hluti af stoérri alheimsségu. An stjarna, verum vid ekki hér.

151
00:14:45,320 --> 00:14:50,320
I upphafi innihélt alheimurinn adeins vetni og helium, tvé 1éttustu frumefnin.

152
00:14:50,400 --> 00:14:55,720
En stjornurnar eru kjarnaofnar sem umbreyta léttu frumefnunum i pyngri.

153
00:14:58,040 --> 00:15:01,560
O0g sprengistjarna eins og 1987A

154
00:15:01,0600 --> 00:15:05,680
sdir afurdum sinum um alheiminn.

155
00:15:08,440 --> 00:15:13,240
bPegar s6lkerfid myndadist fyrir um 4,6 milljordum dara

156
00:15:13,440 --> 00:15:16,960
innihélt pad pessi pungu frumefni i 1litlu magni.

157
00:15:17,080 --> 00:15:21,400
Mdlma og silikot en lika kolefni og slrefni.

158



00:15:22,600 --> 00:15:27,600
Kolefnid 1 vodvunum, jarnid i bl6dinu og kalsiumid 1 beinum okkar,

159
00:15:27,600 --> 00:15:31,240
urdu til i fyrri kynslo6dum stjarna.

160
00:15:31,280 --> 00:15:34,000
Vi®d erum bokstaflega himnesk.

161
00:15:35,440 --> 00:15:38,800
En ny svor leida etid til nyrra spurninga.

162
00:15:39,080 --> 00:15:42,640
Pvi meira sem vid lerum, pvi dypri verda leyndardoémarnir.

163
00:15:45,040 --> 00:15:48,560
Hver eru uppruni og 6rlég vetrarbrauta?

164
00:15:52,560 --> 00:15:57,560
Eru Oonnur soélkerfi parna Gt og geti 1if prifist a 6drum hnéttum?

165
00:16:05,080 --> 00:16:10,430
Hvad leynist djupt i idrum vetrarbrautarinnar?

166
00:16:21,240 --> 00:16:25,000
Stjérnufredingar purftu augljéslega miklu 6flugri sjonauka.

167
00:16:25,000 --> 00:16:28,720
0g ESO veitti peim ny og byltingarkennd teki.

168
00:16:39,880 --> 00:16:44,440
Ad sja skyrt

169
00:16:45,800 --> 00:16:49,360
Sterdin skiptir mdli - ad minnsta kosti pegar um spegilsjonauka er ad reda.

170
00:16:49,360 --> 00:16:54,440
Stoérir speglar purfa hins vegar ad vera pykkir, svo peir aflagist ekki undan eigin punga.

171
00:16:55,120 --> 00:16:59,400
I rauninni aflagast stérir speglar hvort sem er, sama hversu pykkir og pungir peir eru.

172
00:17:00,480 --> 00:17:07,160
Lausnin? bunnir, léttir speglar og tofrabragd sem kallast virk sjonteki.

173
00:17:08,120 --> 00:17:11,360
ESO ruddi brautina fyrir pessa taekni i lok niunda daratugarins



174
00:17:11,440 --> 00:17:13,840
med New Technology Telescope.

175
00:17:15,240 --> 00:17:17,480
O0g svona gerist teknin best.

176
00:17:17,480 --> 00:17:23,560
Speglar Very Large Telescope — VLT - eru 8,2 metrar i pvermdl...

177
00:17:23,560 --> 00:17:26,280
...en adeins 20 sentimetra pykkir.

178
00:17:27,120 --> 00:17:28,120
O0g galdurinn er eftirfarandi:

179
00:17:28,760 --> 00:17:31,120
Tolvustyrt studningskerfi sem tryggir

180
00:17:31,120 --> 00:17:36,880
ad speglarnir halda dvallt réttri 1ogun med ndkvemni upp & nanémetra.

181
00:17:53,200 --> 00:17:56,960
VLT er flaggskip ESO.

182

00:17:57,120 --> 00:18:03,600

Fjorir ndkvemlega eins sjonaukar sem sameina krafta sina a tindi Paranal fjalls 1 nordur
Chile.

183
00:18:03,640 --> 00:18:05,840
Peir voru smidadir i lok tiunda dratugarins

184
00:18:05,840 --> 00:18:10,520
og tryggja stjornufredingum bestu tekni sem vol er d.

185
00:18:15,240 --> 00:18:20,720
I midri Atacamaeydimérkinni bjé ESO til paradis stjérnufredingsins.

186
00:18:36,040 --> 00:18:38,360
Visindamennirnir gista i La Residencia,

187
00:18:38,360 --> 00:18:41,760
hoteli sem var ad hluta til grafid undir jardveginn

188
00:18:41,800 --> 00:18:44,160
4 einum purrasta stad veraldar.

189
00:18:44,640 --> 00:18:50,720



Innandyra eru pdlmatré, sundlaug og... ljuffeng chilesk setindi.

190
00:18:53,640 --> 00:18:54,520
Ad sjalfsogdu

191
00:18:54,560 --> 00:18:58,800
er helsta addrattarafl Very Large Telescope ekki sundlaugin

192
00:18:59,000 --> 00:19:02,560
heldur 6vidjafnanlegt Gtsyni Ut i alheiminn.

193
00:19:07,400 --> 00:19:11,480
An punnra spegla og virkra sjontekja veri VLT 6hugsandi.

194
00:19:12,000 --> 00:19:13,080
En pad er fleira.

195
00:19:13,080 --> 00:19:18,320
Stjérnurnar synast moédukenndar, jafnvel sédar med bestu og sterstu sjonaukunum.

196
00:19:18,320 --> 00:19:22,360
Astedan? Lofthjupur jardar bjagar myndirnar.

197
00:19:26,920 --> 00:19:31,200
Pa kemur onnur brella til soégunnar: Adlégunarsjonteki.

198
00:19:32,880 --> 00:19:39,200
A Paranal er leysigeislum skotid upp i neturhimininn og pannig atbinar gervistjérnur.

199
00:19:39,200 --> 00:19:43,720
Nemar nota gervistjoérnurnar til ad mela bjogun lofthjupsins.

200
00:19:43,840 --> 00:19:46,080
Hundrad sinnum a sekudndu,

201
00:19:46,160 --> 00:19:50,200
er myndin leidrétt med tolvustyrdum, sveigjanlegum speglum.

202
00:19:52,240 --> 00:19:57,480
0g afraksturinn? Eins og ef o6kyrr lofthjlpurinn veri tekinn burt.

203
00:19:57,840 --> 00:19:59,200
Sjddu bara muninn!

204
00:20:06,240 --> 00:20:09,680
Vetrarbrautin okkar er stér pyrilpoka.

205



@0:20:09,680 --> 00:20:14,440
I kjarna hennar — 1 27.000 1j6sdra fjarlegd -

206
00:20:14,440 --> 00:20:19,400
er rddgdata sem Very Large Telescope ESO hjdlpadi til vid ad leysa.

207
00:20:21,640 --> 00:20:25,560
Stor ryksky birgja syn inn ad midju vetrarbrautarinnar.

208
00:20:25,640 --> 00:20:29,520
En 1jo6snemar innraudar myndavélar geta skyggnst i gegnum rykid

209
00:20:29,600 --> 00:20:31,880
og svipt hulunni af pvi sem leynist bak vid.

210
00:20:37,640 --> 00:20:43,080
Med hjalp adlégunarsjontekja syna per tugi raudra risastjarna.

211
00:20:43,640 --> 00:20:47,520
A 1idnum arum hafa pessar stjornur sést hreyfast!

212
00:20:47,640 --> 00:20:52,320
Per hringas6la i kringum 6synilegt fyrirberi i hjarta vetrarbrautarinnar.

213
00:20:53,760 --> 00:20:59,440
Af hreyfingum peirra ad dema hlytur 6synilega fyrirberid ad vera gridarlega massamikid.

214
00:21:00,200 --> 00:21:06,800
Risavaxid svarthol, meira en 4,3 milljoén sinnum massameira en soélin okkar.

215
00:21:07,520 --> 00:21:11,600
Stjérnufredingar hafa meira ad segja séd orkurika blossa fra gasskyjum

216
00:21:11,600 --> 00:21:13,640
sem svartholid gleypir.

217
00:21:13,800 --> 00:21:18,160
Allt saman sjdanlegt med hjdlp adlégunarsjontekja.

218
00:21:20,120 --> 00:21:25,160
bunnir speglar og virk sjonteki gera okkur kleift ad smida risasjonauka.

219
00:21:25,200 --> 00:21:28,680
0g adlégunarsjontekin sja um okyrrdina i lofthjupnum

220
00:21:28,680 --> 00:21:31,200
og gefa okkur hnifskarpar myndir.



221
00:21:32,000 --> 00:21:34,640
En vid eigum fleiri dsa i erminni.

222
00:21:34,680 --> 00:21:38,240
Pridja brellan er kollud vixlmelingar.

223
00:21:40,680 --> 00:21:44,360
VLT samanstendur af fjorum sjénaukum.

224
00:21:44,360 --> 00:21:49,960
Saman geta peir verkad sem 130 metra breidur syndarsjonauki.

225
00:21:52,520 --> 00:21:57,560
Ljosi sem sjonaukarnir safna hver i sinu lagi, er veitt i gegnum goéng

226
00:21:57,560 --> 00:22:00,800
og safnad saman i rannséknarstofu nedanjardar.

227
00:22:03,000 --> 00:22:09,000
Hér er 1j6si® sameinad med leysimelingartekni og fléknu seinkunarkerfi.

228
00:22:13,960 --> 00:22:19,240
Heildarutkoman er samanl6gd 1jo6sséfnunargeta fjogurra 8,2 metra spegla

229
00:22:19,280 --> 00:22:25,440
og haukfran sjon imyndads sjonauka a sterd vid fimmtiu tennisvelli.

230
00:22:28,040 --> 00:22:32,080
Fjérir hjdlparsjénaukar veita kerfinu meiri sveigjanleika.

231
00:22:32,120 --> 00:22:35,840
Peir synast smdir vid hlid risanna fjogurra.

232
00:22:35,960 --> 00:22:40,400
Samt hafa peir 1,8 metra breida spegla.

233
00:22:40,800 --> 00:22:45,360
Sterri en sterstu sjonaukar heims fyrir rétt rdmri 61d!

234
00:22:47,040 --> 00:22:50,360
Vixlmelingar eru nokkurs konar kraftaverk.

235
00:22:50,640 --> 00:22:54,400
Stjornuljésatofrar i eydimérkinni.

236
00:22:54,960 --> 00:22:58,160
0g nidurstédurnar eru tilkomumiklar.



237
00:22:59,920 --> 00:23:05,120
Vixlmelir Very Large Telescope synir fimmtiu sinnum finni smdatridi

238
00:23:05,160 --> 00:23:07,160
en Hubble geimsjoénaukinn.

239
00:23:09,0640 --> 00:23:14,440
Hann gaf okkur til demis nermynd af vampirustjornu.

240
00:23:15,960 --> 00:23:19,320
Stjornu sem sygur efni frd forunauti sinum.

241
00:23:23,480 --> 00:23:28,240
Oreglulegar hvidur stjoérnuryks hafa sést umhverfis Betelgds -

242
00:23:28,240 --> 00:23:32,200
risastjornu sem er um pad bil ad springa.

243
00:23:34,560 --> 00:23:40,360
Og i rykskifum nyfeddra stjarna hafa stjérnufredingar fundid ...

244
00:23:40,480 --> 00:23:44,280
. hraefnid 1 reikistj6érnur framtidinnar.

245
00:23:44,760 --> 00:23:50,400
Very Large Telescope er skarpasta auga mannkyns.

246
00:23:51,200 --> 00:23:54,880
En stjornufredingar hafa fleiri leidir til ad vikka sjondeildarhringinn

247
00:23:54,880 --> 00:23:57,320
og beta Gtsyni sitt.

248
00:23:57,320 --> 00:23:59,999
Hja Stj6érnust6d Evrépulanda a sudurhveli

249
00:24:00,000 --> 00:24:05,400
hafa peir lert ad sjd alheiminn i geroliku 1josi.

250
00:24:11,920 --> 00:24:18,720
Alheimur i 68ru 1josi

251
00:24:24,400 --> 00:24:25,720
G6d tonlist, ekki satt?

252
00:24:26,880 --> 00:24:29,640



En hugsadu pér ad pa verir heyrnarskert(ur).

253
00:24:29,640 --> 00:24:32,720
Hvad ef pu heyrdir ekki ldagtidnina?

254
00:24:34,080 --> 00:24:35,880
Eda hatidnina?

255
00:24:37,640 --> 00:24:40,320
Stjornufredingar stoédu eitt sinn 1 svipudum sporum.

256
00:24:41,080 --> 00:24:46,400
Mannsaugad greinir adeins litinn hluta af allri geislun i alheiminum.

257
00:24:46,400 --> 00:24:50,400
Vid sjdum ekki 1jos sem hefur styttri bylgjulengdir en fjolubldar bylgjur

258
00:24:50,400 --> 00:24:52,480
eda lengri en raudar bylgjur.

259
00:24:53,160 --> 00:24:56,320
Vid greinum einfaldlega ekki alla alheimssinféniuna.

260
00:24:58,160 --> 00:25:03,880
Arid 1800 uppgotvadi William Herschel innrautt 1jos eda varmageislun.

261
00:25:07,480 --> 00:25:10,560
I dimmu herbergi sérdu mig ekki.

262
00:25:11,720 --> 00:25:15,960
En ef pl setur d pig innraud gleraugu ,,sérdu“ likamshita minn.

263

00:25:18,760 --> 00:25:25,160

A sama hatt sja innraudir sjonaukar fyrirberi i geimnum sem eru of kéld til ad gefa fra
sér synilegt 1j6s,

264
00:25:25,160 --> 00:25:29,800
eins og dokk gas- og ryksky par sem stjornur og reikistjérnur verda til.

265
00:25:38,880 --> 00:25:39,880
I aratugi

266
00:25:39,920 --> 00:25:42,640
hafa stjornufredingar ESO viljad kanna alheiminn

267
00:25:42,640 --> 00:25:44,560
i innraudum bylgjulengdum.



268
00:25:45,120 --> 00:25:48,240
Fyrstu 1josnemarnir voru litlir og par af leidandi afkastalitlir.

269
00:25:48,600 --> 00:25:52,000
peir gafu okkur pokukennda syn @ himininn i innraudu 1josi.

270
00:25:54,160 --> 00:25:58,120
Innraudar myndavélar ndatimans eru stérar og 6flugar.

271
00:25:58,720 --> 00:26:02,800
per eru keldar nidur i mjoég ldgt hitastigi til ad auka 1jb6snemnina.

272
00:26:04,400 --> 00:26:09,240
Og Very Large Telescope ESO er hannadur til ad nyta per til fulls.

273
00:26:14,080 --> 00:26:20,960
Sumar teknibrellur stjérnufredinga, eins og vixlmelingar, virka adeins i innraudu 1josi.

274
00:26:23,120 --> 00:26:27,560
Vid hofum vikkad sjondeildarhring okkar og séd alheiminn i nyju 1jési.

275
00:26:31,040 --> 00:26:37,440
Pessi dokki hnodri er sky ur geimryki sem hylur stjornur i bakgrunni.

276
00:26:37,480 --> 00:26:41,960
En i innraudu 1jési getum vid horft i gegnum rykid.

277
00:26:43,840 --> 00:26:47,600
Hér sérdu Sverdpokuna i Orion, stjérnuhreidur.

278
00:26:47,640 --> 00:26:52,480
Flest nyfeddu ungstirnin eru falin i rykskyjum.

279
00:26:52,480 --> 00:26:58,160
Aftur kemur innrautt 1jés til hjdlpar og synir stjornur i métun!

280
00:27:09,080 --> 00:27:13,160
Vid evilok bldsa stjornurnar Ut gasbl6drum.

281
00:27:13,160 --> 00:27:16,880
Per eru einstaklega fallegar i synilegu 1josi

282
00:27:16,880 --> 00:27:21,000
- en a innraudu myndinni sjdst miklu fleiri smdatridi.

283
00:27:23,280 --> 00:27:25,600
Gleymdu ekki stjornunum og gasskyjunum



284
00:27:25,600 --> 00:27:30,680
sem risasvartholid i hjarta vetrarbrautarinnar er ad gleypa.

285
00:27:30,720 --> 00:27:34,400
Vid sejum petta aldrei dn innraudra myndavéla.

286
00:27:36,360 --> 00:27:37,720
I 6drum vetrarbrautum

287
00:27:37,720 --> 00:27:42,880
hafa rannséknir @ innraudu 1j6si synt dreifingu stjarna & bord vid soélina okkar.

288
00:27:45,920 --> 00:27:49,920
Fjarlegustu vetrarbrautir alheims er adeins hegt ad rannsaka i innraudu 1josi.

289
00:27:49,920 --> 00:27:52,640
Ljoés peirra hefur ferst yfir a pessar longu bylgjulengdir

290
00:27:52,640 --> 00:27:54,880
af véldum utpenslu alheimsins.

291
00:27:57,200 --> 00:28:01,640
Ofan @ 1litlum fjallstindi skammt frd Paranal er afskekkt bygging.

292
00:28:02,160 --> 00:28:05,880
Innan 1 henni er hinn 4,1 metra breidi VISTA sjonauki.

293
00:28:00,280 --> 00:28:09,9600
Hann var smidadur i Bretlandi, tiunda adildarriki ESO.

294
00:28:17,120 --> 00:28:20,640
NG um stundir sér VISTA adeins innrautt 1jos.

295
00:28:20,640 --> 00:28:25,400
A sjoénaukanum er risavaxin myndavél, dlika pung og pallbill.

296
00:28:25,400 --> 00:28:31,960
Og ja, VISTA gefur okkur einstakar myndir af alheiminum 1 innraudu 1jési.

297
00:28:33,320 --> 00:28:37,080
Fré upphafi, fyrir 50 drum sidan, hefur ESO gert rannséknir i1 synilegu 1josi.

298
00:28:40,080 --> 00:28:43,240
0g innraudar rannsoknir i um prjatiu ar.

299
00:28:48,480 --> 00:28:51,480



En pad er ymislegt fleira melanlegt 1 alheimssinféniunni.

300
00:28:53,160 --> 00:28:57,640
I fimm pdsund metra hed yfir sjdvarmdli, hatt i Andesfjollum Chile,

301
00:28:57,0640 --> 00:28:59,800
er Chajnantor hdsléttan.

302
00:29:01,040 --> 00:29:04,160
Par risa stjarnvisindin hest.

303
00:29:07,320 --> 00:29:10,160
Chajnantor er heimili ALMA

304
00:29:11,200 --> 00:29:14,640
— Atacama Large Millimeter/submillimeter Array.

305
00:29:15,720 --> 00:29:17,560
ALMA er enn i smidum,

306
00:29:17,600 --> 00:29:21,400
4G stad sem er svo fjandsamlegur ad jafnvel erfitt er ad draga andann!

307
00:29:24,360 --> 00:29:27,560
Pegar adeins tiu af 66 loftnetum hofdu verid sett upp

308
00:29:27,560 --> 00:29:32,080
gerdi ALMA sinar fyrstu melingar haustid 2011.

309

00:29:36,200 --> 00:29:42,600

Millimetrabylgjur utan Gr geimnum. Til ad greina per parf ad fara hatt yfir sjo a purran
stad.

310
00:29:42,640 --> 00:29:47,240
Chajnantor er einn besti stadur heims fyrir slikar melingar.

311
00:29:51,840 --> 00:29:57,440
K6ld gas- og ryksky verda synileg pegar vetrarbrautir rekast saman.

312
00:29:58,040 --> 00:30:02,880
Petta eru ekki stadir par sem stjoérnur fedast, heldur par sem per eru getnar.

313
00:30:05,880 --> 00:30:09,560
Og pessar pyrilbylgjur i Gtstreymi deyjandi stjoérnu

314
00:30:09,560 --> 00:30:12,640
- getu per verid vegna reikistjornu?



315
00:30:17,040 --> 00:30:18,880
Med pvi ad breyta pvi hvernig vid sjaum alheiminn,

316
00:30:18,880 --> 00:30:23,080
ferumst vid ner uppruna reikistjarna, stjarna og vetrarbrauta.

317
00:30:23,560 --> 00:30:26,880
A3 alheimssinféoniunni i heild sinni.

318
00:30:37,999 --> 00:30:42,640
Utbreidslustarf

319
00:30:44,0640 --> 00:30:47,720
Stephane Guisard dyrkar stjérnurnar.

320
00:30:48,800 --> 00:30:51,240
Ekki skriti®d ad hann hafi ddleti d nordur Chile 1lika.

321
00:30:52,280 --> 00:30:56,560
Hér er Utsynid Gt i alheiminn med pvi besta sem gerist a jordinni.

322
00:30:58,080 --> 00:31:01,280
bvi skyldi engan undra hvers vegna hann dyrkar Stjornust6d Evrépulanda a sudurhveli

323
00:31:01,320 --> 00:31:03,640
— auga Evrépu a himninum.

324
00:31:04,760 --> 00:31:08,320
Stephane er franskur verdlaunaljosmyndari og rithofundur.

325
00:31:10,240 --> 00:31:14,080
Hann er 1lika einn af 1jésmyndurum ESO.

326
00:31:18,760 --> 00:31:23,880
Glesilegar myndir hans syna vel afskekkta Atacamaeydimérkina,

327
00:31:23,880 --> 00:31:26,920
fullkomna hdtekni-risasjoéonauka

328
00:31:26,960 --> 00:31:30,640
og mikilfengleika neturhiminsins.

329
00:31:38,440 --> 00:31:42,280
Likt og adrir 1jésmyndarar ESO Gt um allan heim

330
00:31:42,320 --> 00:31:45,640
hjdlpar Stephane til vid ad breida Gt bodskap ESO.



331
00:31:47,160 --> 00:31:51,240
Bodskap forvitni, undrunar og innbldsturs,

332
00:31:51,240 --> 00:31:54,720
sem midlad er i gegnum samvinnu og Utbreidslustarf.

333
00:31:57,800 --> 00:32:01,360
Samvinna hefur @tid verid grunnurinn ad darangri ESO.

334
00:32:01,560 --> 00:32:02,560
Fyrir fimmtiu drum

335
00:32:02,720 --> 00:32:04,240
ték Stjornustdd Evroépulanda a sudurhveli

336
00:32:04,280 --> 00:32:07,160
til starfa med stofnrikjunum fimm:

337
00:32:07,160 --> 00:32:11,240
Belgiu, Frakklandi, pyskalandi, Hollandi og Svipjo6d.

338
00:32:11,640 --> 00:32:14,080
Fljoétlega fylgdu onnur Evroépuriki i kjolfarid.

339
00:32:14,400 --> 00:32:20,560
Danmérk arid 1967, Italia og Sviss arid 1982. Portugal arid 2011.

340
00:32:20,560 --> 00:32:22,720
Bretland arid 2002.

341
00:32:23,600 --> 00:32:28,080
Sidasta aratug hafa Finnland, Spdnn, Tékkland og Austurriki

342
00:32:28,080 --> 00:32:31,480
best 1 hop sterstu stjarnvisindasamtaka Evropu.

343
00:32:32,480 --> 00:32:36,200
NG sidast vard Brasilia 15. adildarriki ESO

344
00:32:36,240 --> 00:32:39,080
og fyrsta riki utan Evrépu til ad taka pdtt.

345
00:32:39,480 --> 00:32:41,320
Hver veit hvad framtidin ber i skauti sér?

346
00:32:42,280 --> 00:32:47,120



Saman tryggja adildarrikin bestu mégulegu stjarnvisindarannséknir

347
00:32:47,160 --> 00:32:49,640
i sterstu stj6rnust6dvum heims.

348
00:32:55,040 --> 00:32:57,200
Og pbatttakan er géd fyrir efnahag peirra lika.

349
00:32:58,040 --> 00:33:02,640
ESO starfar ndid med idnadi i Evropu og Chile.

350
00:33:13,440 --> 00:33:15,840
Vegir hafa verid lagdir.

351
00:33:16,760 --> 00:33:18,640
Fjallstindar jafnadir.

352
00:33:20,160 --> 00:33:23,200
Itolsku idnadarsamtékin AES

353
00:33:23,240 --> 00:33:27,440
byggdu adalmannvirki VLT sjonaukanna fjogurra.

354
00:33:27,999 --> 00:33:32,560
Hver sjonauki vegur um 430 tonn.

355
00:33:34,240 --> 00:33:40,080
Samtdkin smidudu lika risahvolfin i kringum pd, hvert 4 sterd vid tiu heda byggingu.

356
00:33:42,880 --> 00:33:47,999
pyski glerframleidandinn Schott bjé til hina vidkvemu spegla VLT

357
00:33:48,000 --> 00:33:52,240
sem eru meira en atta metra breidir en adeins tuttugu sentimetra pykkir.

358
00:33:53,400 --> 00:33:55,400
I REOSC i Frakklandi

359
00:33:55,400 --> 00:33:59,960
voru speglarnir slipadir med ndkvemni upp @ milljénasta Gr millimetra,

360
00:33:59,960 --> 00:34:03,160
adur en peir voru sendir i langferdina til Paranal.

361
00:34:08,200 --> 00:34:12,040
A medan préudu hdskoélar og rannsbdknastofnanir i Evroépu

362



00:34:12,080 --> 00:34:15,720
1j6snemar myndavélar og litréfsrita.

363
00:34:17,640 --> 00:34:20,400
Sjoénaukar ESO eru byggdir fyrir fé skattgreidenda.

364
00:34:20,400 --> 00:34:21,800
Pina peninga.

365
00:34:21,880 --> 00:34:24,880
bPess vegna getur pu tekid patt i veislunni.

366
00:34:24,920 --> 00:34:30,080
Til demis eru heilmiklar stjarnfrediupplysingar & vef ESO,

367
00:34:30,120 --> 00:34:33,560
par a medal mérg pusund fallegar 1jésmyndir og myndskeid.

368
00:34:35,800 --> 00:34:39,600
ESO gefur lika Gt timarit, fréttatilkynningar

369
00:34:39,640 --> 00:34:44,240
og heimildarmyndir eins og pa sem pu ert ad horfa d nuna.

370
00:34:46,480 --> 00:34:48,080
Og Gt um allan heim

371
00:34:48,080 --> 00:34:53,880
leggur Stjornustéd Evropulanda a sudurhveli sitt af mérkum til syninga og visindahdtida.

372
00:34:58,960 --> 00:35:03,560
Oteljandi leidir til ad uppgbtva alheiminn!

373
00:35:05,640 --> 00:35:08,960
Vissir pl ad VLT sjoénaukarnir fjorir eru nefndir eftir

374
00:35:08,9060 --> 00:35:11,560
uppdstungu ungrar stilku frd Chile?

375
00:35:12,240 --> 00:35:14,8830
Hin 17 dra Jorssy Albanez Castilla

376
00:35:14,880 --> 00:35:19,840
stakk upp @ ndfnunum Antu, Kueyen, Melipal og Yepun

377
00:35:19,880 --> 00:35:26,320
sem pyda sélin, tunglid, Sudurkrossinn og Venus i Mapuche tungumdlinu.



378
00:35:27,200 --> 00:35:31,320
Mikilvegt er ad fda nemendur eins og Jorssy til pdtttoéku.

379
00:35:32,880 --> 00:35:36,160
Par koma menntaverkefni ESO til ségunnar,

380
00:35:36,520 --> 00:35:39, 800
eins og verkefni og fyrirlestrar i skoélum.

381
00:35:41,960 --> 00:35:46,120
begar reikistjarnan Venus gekk fyrir so6lina darid 2004

382
00:35:46,160 --> 00:35:50,560
var sérstoku verkefni beint ad nemendum og kennurum i Evropu.

383
00:35:53,400 --> 00:35:58,000
Og arid 2009, G Alpjodlegu ari stjoérnufredinnar,

384
00:35:58,040 --> 00:36:02,880
nddi ESO til milljona skoélabarna Ut um allan heim.

385
00:36:02,880 --> 00:36:07,320
Pegar 61llu er a botninn hvolft eru bérn dagsins i dag, stjornufredingar framtidarinnar.

386
00:36:12,320 --> 00:36:16,960
En pegar kemur ad Gtbreidslustarfi er ekkert sem sler Gt sjdlfan alheiminn.

387
00:36:24,320 --> 00:36:26,800
Stjornufredi er myndren visindagrein.

388
00:36:26,800 --> 00:36:33,080
Ljésmyndir af vetrarbrautum, stjornupyrpingum og stjérnumyndunarsvedum vekja dhuga.

389
00:36:37,800 --> 00:36:39,320
bPegar rannséknir standa ekki yfir

390
00:36:39,320 --> 00:36:44,080
eru sjonaukar ESO stundum notadir i Cosmic Gems verkefnid

391
00:36:44,080 --> 00:36:49,160
sem snyst eingdngu um ad taka myndir til ad midla visindunum til almennings.

392
00:36:57,000 --> 00:37:00,680
Ein mynd segir jd meira en pdsund ord.

393
00:37:03,880 --> 00:37:08,320
Almenningur getur jafnvel tekid patt i ad Utbla pessar glesilegu myndir



394
00:37:08,320 --> 00:37:11,000
i gegnum Hidden Treasures keppnirnar.

395
00:37:14,160 --> 00:37:20,560
Rissneski stjornudhugamadurinn Igor Chekalin vard hlutskarpastur i keppninni drid 2010.

396
00:37:22,080 --> 00:37:26,080
Glesilegar myndir hans eru byggdar a raunverulegum visindagGgnum.

397
00:37:31,840 --> 00:37:34,840
Adildarriki, i®nadur og hdaskélar.

398
00:37:34,840 --> 00:37:37,640
Med samstarfi d 61lum hugsanlegum stigum

399
00:37:37,640 --> 00:37:42,640
hefur ESO ordid ad einum farselustu stjarnvisindasamtoékum heims.

400
00:37:43,040 --> 00:37:48,040
0g i gegnum Utbreidslustarfid er pér bodid ad taka patt i evintyrinu.

401
00:37:48,080 --> 00:37:51,160
Pu getur uppgotvad alheiminn!

402
00:37:57,680 --> 00:38:04,480
Ad fanga 1j6sid

403
00:38:09,920 --> 00:38:11,480
I halfa 61d

404
00:38:11,480 --> 00:38:16,880
hefur Stj6érnustéd Evropulanda d sudurhveli synt okkur undur alheimsins.

405
00:38:23,040 --> 00:38:25,440
Ljési fra stjornunum rignir nidur a jordina.

406
00:38:27,200 --> 00:38:30,400
Risasjoénaukar gripa 1jbéseindirnar Gr geimnum

407
00:38:30,440 --> 00:38:34,320
og beina peim i myndavélar og litrofsrita sem eru i hesta gedaflokki.

408
00:38:37,160 --> 00:38:41,960
Stjoérnuljésmyndir ndtimans eru gerélikar peim sem teknar voru upp uUr 1960.

409
00:38:43,400 --> 00:38:46,520



begar ESO tok til starfa arid 1962

410
00:38:46,520 --> 00:38:50,480
notudu stjornufredingar stoérar 1jésmyndaplétur ar gleri.

411
00:38:51,480 --> 00:38:56,120
Ekki mjoég 1joésnemar, ondkvemar og erfidar vidfangs.

412
00:39:00,600 --> 00:39:04,280
Hvilik breyting sem vard med tilkomu rafeindabinadar nitimans!

413
00:39:04,960 --> 00:39:07,880
peir fanga nestum hverja einustu 1jbéseind.

414
00:39:08,400 --> 00:39:11,200
Myndirnar eru strax adgengilegar.

415
00:39:11,240 --> 00:39:13,320
Og bad sem meira er,

416
00:39:13,320 --> 00:39:17,320
pé er hegt ad vinna per og rannsaka med hugbinadi i toélvum.

417
00:39:17,920 --> 00:39:21,600
Stjornufredi er sannarlega ordin stafren visindagrein.

418
00:39:28,600 --> 00:39:31,120
Sjénaukar ESO nota sum af sterstu

419
00:39:31,160 --> 00:39:33,840
og ljosnemustu melitekjum heims.

420
00:39:33,840 --> 00:39:40,840
Myndavél VISTA hefur hvorki fleiri né ferri en 16 ljoésnema, i heild 67 milljon pixla.

421
00:39:43,080 --> 00:39:48,160
bpetta stéra meliteki fangar innrautt 1jés frd rykskyjum i geimnum,

422
00:39:48,200 --> 00:39:49,520
nyfeddum stjornum

423
00:39:49,520 --> 00:39:52,600
og fjarlegum vetrarbrautum.

424
00:39:59,880 --> 00:40:05,600
Nemarnir eru keldir nidur i minus 269 grddur med fljotandi helini.

425



00:40:05,600 --> 00:40:09,320
VISTA skrdsetur sudurhimininn

426
00:40:09,320 --> 00:40:13,040
eins og landkonnudur sem kortleggur d6kannad meginland.

427
00:40:15,640 --> 00:40:19,080
VLT Survey Telescope er o6nnur vél nyrra uppgétvana

428
00:40:19,120 --> 00:40:22,040
en hin sér synilegt 1jés.

429
00:40:27,960 --> 00:40:31,880
Myndavél pessa sjonauka kallast OmegaCAM og er enn sterri.

430
00:40:32,520 --> 00:40:37,480
32 CCD myndflogur sem saman taka glesilegar 1josmyndir

431
00:40:37,480 --> 00:40:42,480
sem eru hvorki meira né minna en 268 milljoéon pixlar.

432
00:40:44,680 --> 00:40:47,999
Sjonsvidid er ein fegrada

433
00:40:48,000 --> 00:40:51,360
- fjoérfalt sterra en fullt tungl 4 himninum.

434
00:40:53,520 --> 00:40:58,040
OmegaCAM safnar fimmtiu gigabetum af gdégnum a hverri noéttu.

435
00:40:59,400 --> 00:41:02,160
0g pbad eru bara glesilegu gigabetin.

436
00:41:05,800 --> 00:41:09,200
Kortlagningarsjénaukar eins og VISTA og VST

437
00:41:09,200 --> 00:41:12,920
leita 1ika ad sjaldgefum og dhugaverdum fyrirberum & himninum.

438
00:41:13,360 --> 00:41:17,240
Stjérnufredingar nota sidan afl VLT

439
00:41:17,240 --> 00:41:20,8830
til ad rannsaka pessi fyrirberi i smaatridum.

440
00:41:23,320 --> 00:41:25,760
Allir VLT sjénaukarnir fjérir



441
00:41:25,760 --> 00:41:28,200
hafa sin eigin meliteki

442
00:41:28,200 --> 00:41:31,200
og hvert hefur sina styrkleika.

443
00:41:31,999 --> 00:41:39,200
An pessara melitekja veri risaauga ESO 4 himninum, tja, blint.

444
00:41:40,280 --> 00:41:46,920
Pau bera skrautleg nofn eins og ISAAC, FLAMES, HAWK-I og SINFONI.

445
00:41:47,800 --> 00:41:52,400
Risavaxnar hateknivélar, hver a sterd vid litinn bil.

446
00:41:54,200 --> 00:41:55,760
Tilgangurinn:

447
00:41:55,760 --> 00:42:00,920
Ad fanga 1joseindir ar geimnum og safna 61lum mégulegum upplysingum.

448
00:42:03,240 --> 00:42:07,840
011 pessi meliteki eru einsték en sum eru 6rlitid sérstakari en énnur.

449
00:42:08,120 --> 00:42:14,360
Til demis nota NACO sem hér sést og SINFONI, adlégunarsjonteki VLT.

450
00:42:17,920 --> 00:42:20,840
Leysigeislar bua til gervistjornur

451
00:42:20,840 --> 00:42:24,600
sem hjdlpa stjornufredingum ad leidrétta bjogun lofthjupsins.

452
00:42:30,760 --> 00:42:35,360
Myndir NACO eru jafn skarpar og ef per veru teknar i geimnum.

453
00:42:38,080 --> 00:42:43,720
Og svo eru pad MIDI og AMBER. Tv6 vixlmelingateki.

454
00:42:45,160 --> 00:42:49,720
Hér er 1jo6sbylgjum frda tveimur eda fleiri sjonaukum safnad saman

455
00:42:49,720 --> 00:42:53,120
1ikt og ef einn stoér spegill hefdi fangad per.

456
00:42:55,560 --> 00:42:56,920
Afraksturinn:



457
00:42:57,320 --> 00:42:59,800
Skorpustu myndir sem hegt er ad imynda sér.

458
00:43:03,760 --> 00:43:06,720
En stjornufredi snyst ekki bara um ad taka myndir.

459
00:43:06,760 --> 00:43:08,480
Ef pl ert a hottunum eftir smdatridum

460
00:43:08,480 --> 00:43:12,400
verdur pi ad kljafa 1j6sid frd stjérnunum og rannsaka samsetningu pess.

461
00:43:15,360 --> 00:43:19,080
Litrofsgreining er eitt 6flugasta teki stjornufredinnar.

462
00:43:24,800 --> 00:43:29,120
Ekki skriti® ad ESO bai yfir sumum af préoudustu litrofsritum heims

463
00:43:29,160 --> 00:43:31,640
eins og hinum 6fluga X-Shooter.

464
00:43:32,240 --> 00:43:37,240
Myndir eru fallegri en litréfin geyma meiri upplysingar.

465
00:43:41,560 --> 00:43:42,840
Efnasamsetningu.

466
00:43:43,920 --> 00:43:45,160
Hreyfingar.

467
00:43:46,080 --> 00:43:47,360
Aldur.

468
00:43:53,480 --> 00:43:58,000
Lofthjipa fjarreikistjarna @ braut um fjarlegar stjérnur.

469
00:44:01,520 --> 00:44:05,680
Eda nyfeddar vetrarbrautir vid endimérk hins synilega alheims.

470
Q0:44:09,480 --> 00:44:14,480
An litrofsgreiningar verum vid 1itid annad en koénnudir sem stara a fallegt landslag.

471
00:44:14,920 --> 00:44:16,360
Med litrofsgreiningu

472
00:44:16,360 --> 00:44:21,360



lerum vid um stadfredi, jardfredi, sdégu og samsetningu landslagsins.

473
00:44:31,160 --> 00:44:32,999
Og eitt 1 vidbot.

474
00:44:36,999 --> 00:44:41,830
pratt fyrir kyrrldata fegurd er alheimurinn ofsafenginn stadur.

475
00:44:43,920 --> 00:44:45,800
Fyrirberi taka breytingum a neturnar

476
00:44:45,800 --> 00:44:49,0640
og stjornufredingar vilja sjd hvern einasta atburd.

477
00:44:53,400 --> 00:44:58,680
Massamiklar stjérnur enda 1if sitt sem sprengistjornur

478
00:45:04,600 --> 00:45:07,480
Sumar sprengistjornur eru svo 6flugar

479
00:45:07,520 --> 00:45:11,040
ad per skina skerar en hysilvetrarbrautin

480
00:45:11,040 --> 00:45:16,240
og sendir flaum af ésynilegum hdorku gammageislum um geiminn.

481
00:45:18,200 --> 00:45:24,120
Litlir sjalfvirkir sjonaukar bregdast sjdlfkrafa vid skilabodum frda gervitunglum.

482
00:45:24,600 --> 00:45:30,800
A 6rfaum sekindum koma peir sér fyrir og rannsaka afleidingar sprenginganna.

483
00:45:32,120 --> 00:45:35,920
03rum sjalfvirkum sjonaukum er beint ad heldur rélegri atburdum,

484
00:45:35,920 --> 00:45:40,000
eins og pegar fjarlegar reikistjornur ganga fyrir médurstjornur sinar.

485
00:45:42,800 --> 00:45:46,400
Alheimurinn tekur sifelldum breytingum.

486
00:45:46,440 --> 00:45:50,080
ESO reynir ad missa ekki af neinu.

487
00:45:51,999 --> 00:45:55,999
Heimsfredi er rannsdkn d alheiminum sem heild.

488



00:45:56,000 --> 00:46:00,440
Uppbyggingu hans, préun og uppruna.

489
00:46:04,360 --> 00:46:08,960
Hér er naudsynlegt ad fanga eins mikid 1jés og mogulegt er.

490
00:46:09,320 --> 00:46:14,640
bpessar vetrarbrautir eru svo o6rafjarri ad einungis handfylli 1jéseinda ner til jardar.

491
00:46:17,080 --> 00:46:20,520
En 1 pessum 1jéseindum eru geymdar visbendingar um alheiminn i fyrndinni.

492
00:46:22,320 --> 00:46:24,760
Pper hafa ferdast um geiminn i milljarda dra.

493
00:46:25,160 --> 00:46:28,840
bPer draga upp mynd af drddégum alheimsins.

494
00:46:29,240 --> 00:46:34,160
bPess vegna eru stérir sjoénaukar og nem meliteki svo mikilveg.

495
00:46:35,320 --> 00:46:37,440
Sidastlidin fimmtiu dar

496
00:46:37,440 --> 00:46:41,920
hafa sjénaukar ESO komid auga 4 margar af fjarlegustu vetrarbrautum og dulstirnum

497
00:46:41,920 --> 00:46:43,960
sem nokkurn timann hafa sést.

498
00:46:47,360 --> 00:46:51,320
Peir hjdlpa jafnvel til vid ad afhjipa dreifingu hulduefnis

499
00:46:51,360 --> 00:46:53,920
en edli pess er okkur enn hulin rddgata.

500
00:47:00,560 --> 00:47:04,3600
Hver veit hvad nestu fimmtiu dr bera i skauti sér?

501
00:47:10,320 --> 00:47:15,000
I leit ad 1ifi

502
00:47:17,520 --> 00:47:20,480
Hefur pu einhvern timann velt fyrir pér 1ifi i alheiminum?

503
00:47:20,480 --> 00:47:23,600
Byggilegar reikistjoérnur & braut um fjarlegar so6lir?



504
00:47:23,600 --> 00:47:26,520
Pad hafa stjornufredingar gert — um aldir.

505
00:47:26,520 --> 00:47:30,960
I geimnum eru ju 6trilega margar vetrarbrautir og aragrii stjarna

506
00:47:30,960 --> 00:47:33,160
svo hvers vegna etti jordin ad vera einstok?

507
00:47:34,520 --> 00:47:39,120
Arid 1995 urdu svissnesku stjornufredingarnir Michel Mayor og Didier Queloz

508
00:47:39,120 --> 00:47:43,680
fyrstir til ad uppgoétva fjarreikistjoérnu @ braut um venjulega stjérnu.

509
00:47:44,000 --> 00:47:48,480
Sidan hafa stjornufredingar fundid mérg hundrud fjarreikistjoérnur.

510
00:47:48,480 --> 00:47:53,800
Stérar og smdar, heitar og kaldar og a fjolbreyttum sporbaugum.

511
@0:47:54,6@0 --> 00:47:58,800
I dag erum vid d mérkum pess ad finna tviburasystur jardar.

512
00:47:59,040 --> 00:48:04,840
Og 1 framtidinni: Reikistjoérnu med 1ifi - hid heilaga gral stjérnuliffredinga.

513
00:48:11,560 --> 00:48:15,080
Stjornust6d Evropulanda a sudurhveli leikur mikilvegt hlutverk

514
00:48:15,080 --> 00:48:17,320
i leitinni ad fjarreikistjornum.

515
00:48:18,200 --> 00:48:22,560
Hopur Michel Mayors hefur fundid nokkur hundrud slikar frd La Silla fjalli.

516
00:48:22,500 --> 00:48:25,880
Par sem ESO nddi fyrst fotfestu i Chile.

517
00:48:26,080 --> 00:48:28,880
betta er CORALIE litréfsritinn

518
00:48:28,880 --> 00:48:32,120
d svissneska Leonhard Euler sjonaukanum.

519
00:48:33,840 --> 00:48:39,800
Hann melir hdrfint vagg stjarna sem hlyst af pyngdartogi reikistjarna 4 braut um per.



520
00:48:40,000 --> 00:48:46,520
3,6 metra sjonauki ESO leitar lika ad fjarreikistjornum.

521
00:48:47,760 --> 00:48:51,320
HARPS 1itroéfsritinn er sda ndkvemasti i heiminum.

522
00:48:51,320 --> 00:48:55,560
Hann hefur fundid yfir 150 reikistjornur hingad til.

523
00:49:00,600 --> 00:49:02,360
Hans mesta uppgétvun:

524
00:49:02,360 --> 00:49:08,680
Solkerfi ad minnsta kosti fimm, allt ad sjo reikistjarna.

525
00:49:20,160 --> 00:49:22,560
En pad eru adrar leidir til ad leita ad fjarreikistjoérnum.

526
00:49:30,760 --> 00:49:37,360
Arid 2006 hjdlpadi danski 1,5 metra sjoénaukinn til vid uppgdtvun 4 fjarlegri reikistjérnu

527
00:49:37,360 --> 00:49:40,360
sem er adeins fimm sinnum massameiri en j6rdin.

528
00:49:44,160 --> 00:49:48,160
Hvernig? Med o6rlinsuhrifum.

529
00:49:48,880 --> 00:49:54,160
Reikistjarnan og médurstjarnan gengu fyrir bjartari stjérnu i bakgrunni

530
00:49:54,160 --> 00:49:56,320
og mégnudu myndina af henni.

531
00:49:58,120 --> 00:50:03,280
I sumum tilvikum er jafnvel haegt ad fanga fjarreikistjérnu @ mynd.

532
00:50:06,720 --> 00:50:13,240
Arid 2004 tok NACO, adlogunarsjonteki @ Very Large Telescope

533
00:50:13,240 --> 00:50:17,240
fyrstu myndina af fjarreikistjornu.

534
00:50:17,240 --> 00:50:23,040
Raudi bletturinn @ myndinni er risareikistjarna a braut um brinan dverg.

535
00:50:26,560 --> 00:50:31,640



Arid 2010 gekk NACO skrefi lengra.

536
00:50:33,160 --> 00:50:37,320
Pessi stjarna er i 130 1josara fjarlegd fra jordinni.

537
00:50:37,320 --> 00:50:43,600
Hin er yngri og bjartari en soélin og fjorar reikistjornur ganga um hana G vidum brautum.

538
00:50:45,720 --> 00:50:50,960
Haukfrdn sjon NACO gerdi monnum kleift ad mela 1j6sid frd reikistjornu c

539
00:50:50,960 --> 00:50:55,480
- gasrisa sem er tiu sinnum massameiri en Jupiter.

540
00:50:56,840 --> 00:50:59,440
pratt fyrir glyjuna frd moédurstjérnunni

541
00:50:59,440 --> 00:51:03,440
var hegt ad teygja a daufu 1j6si reikistjornunnar 1 1litrof

542
00:51:03,440 --> 00:51:06,400
sem veitti upplysingar um lofthjdpinn.

543
00:51:08,080 --> 00:51:14,680
I dag fnnast margar fjarreikistjornur pegar per ganga pvert fyrir sinar médurstjérnur.

544
00:51:14,760 --> 00:51:18,040
Ef vid sjdum braut reikistjérnu a rénd

545
00:51:18,040 --> 00:51:21,400
gengur hun fyrir sina médurstjérnu i hverri umferd.

546
00:51:21,400 --> 00:51:25,880
Pannig dregur hin reglulega 6rlitid ar birtunni frda stjérnunni

547
00:51:25,880 --> 00:51:29,320
og kemur upp um tilvist sina.

548
00:51:31,760 --> 00:51:36,600
TRAPPIST sjénaukinn é La Silla mun hjdlpa til vid leitina ad pessum pvergdngum.

549
@0:51:37,240 --> 00:51:38,560
A sama tima

550
00:51:38,560 --> 00:51:45,120
hefur Very Large Telescope rannsakad pvergdngu reikistjérnu i smdatridum.

551



00:51:45,920 --> 00:51:53,840
Hér er GJ1214b, risaj6rd sem er 2,6 sinnum sterri en jordin.

552
00:51:55,920 --> 00:52:01,800
Pegar hin gengur fyrir sina sél gleypir lofthjlpur hennar 1j6sid fra moédurstjornunni.

553
00:52:06,080 --> 00:52:11,760
Hinn nemi FORS 1litrofsriti ESO hefur fundid Ut ad GJ1214b

554
00:52:11,760 --> 00:52:16,000
geti verid heitur og gufukenndur hnéttur.

555
00:52:18,600 --> 00:52:23,080
Gasrisar og gufubadshnettir eru o6lifvenlegir.

556
00:52:23,080 --> 00:52:25,840
En leitinni er hvergi nerri lokid.

557
00:52:26,800 --> 00:52:31,640
Fljoétlega verdur SPHERE melitekinu komid fyrir 4 VLT.

558
00:52:31,680 --> 00:52:37,080
SPHERE mun geta greint daufar reikistjornur i glyju médurstjarnanna.

559
@0:52:38,400 --> 00:52:44,120
Arid 2016 verdur svo ESPRESSO litroéfsritanum komid fyrir a VLT

560
00:52:44,120 --> 00:52:48,120
sem verdur miklu betri en HARPS melitekid.

561
00:52:49,760 --> 00:52:53,840
0g pegar Extemely Large Telescope ESO verdur tilbdinn

562
00:52:53,840 --> 00:52:57,800
geti hann fundi® merki um 1lifhvolf a4 6drum hnéttum.

563
00:53:05,160 --> 00:53:08,080
J6rdin er uppfull af 1ifi.

564
00:53:09,720 --> 00:53:18,200
Nordur Chile hefur sinn skerf af kondérum, lamadyrum, nagdyrum og risakaktusum.

565
00:53:20,680 --> 00:53:25,320
Skrelnadur jardvegur Atacamaeydimerkurinnar idar meira ad segja af hardgerum 6rverum.

566
00:53:29,600 --> 00:53:33,960
Vid héfum fundid byggingareiningar 1lifs 1 geimnum.



567
00:53:35,000 --> 00:53:37,800
Komist ad pvi ad reikistjérnur eru algengar.

568
00:53:41,800 --> 00:53:46,840
Fyrir milljérdum dra bdru halastjornur vatn og lifrenar sameindir til jardar.

569
00:53:49,240 --> 00:53:52,960
Hvi skyldi hid sama ekki gerast annars stadar i geimnum?

570
00:53:58,440 --> 00:54:00,200
Eda erum vid kannski ein?

571
00:54:01,800 --> 00:54:03,840
Pad er stersta spurningin.

572
00:54:05,160 --> 00:54:08,200
Og svarid er nestum i seilingarfjarlegd.

573
00:54:18,0697 --> 00:54:24,816
AD smida stort

574
00:54:29,320 --> 00:54:32,240
Stjornufredi er stoér visindagrein.

575
00:54:34,800 --> 00:54:36,817
Alheimurinn er risavaxinn

576
00:54:36,842 --> 00:54:41,000
og rannséknir @ honum krefjast stoéorra melitekja.

577
00:54:45,760 --> 00:54:50,519
Petta er 5 metra breidi Hale spegilsjonaukinn @ Palomarfjalli.

578
00:54:50,544 --> 00:54:55,470
begar Stjérnustdd Evropulanda d sudurhveli var stofnud fyrir fimmtiu drum

579
00:54:55,495 --> 00:54:58,600
var hann stersti sjonauki i heiminum.

580
00:55:00,175 --> 00:55:05,455
Very Large Telescope ESO a Cerro Paranal er sd proéadasti i dag.

581
00:55:06,299 --> 00:55:09,212
Hann er 6flugasti sjonauki sogunnar

582
00:55:09,237 --> 00:55:13,080
og hefur synt okkur alheiminn i allri sinni dyrd.



583
00:55:15,720 --> 00:55:20,089
En stjornufredingar eygja enn sterri teki.

584
00:55:20,114 --> 00:55:23,360
Og ESO letur drauma peirra retast.

585
00:55:37,822 --> 00:55:40,142
San Pedro de Atacama.

586
00:55:41,424 --> 00:55:45,410
A afviknum stad innan um glesileg natturuundur

587
00:55:45,435 --> 00:55:49,484
er pessi heillandi ber heimkynni innfeddra Atacamefios

588
00:55:49,509 --> 00:55:52,040
en lika bakpokaferdalanga med evintyrapra.

589
00:55:54,280 --> 00:55:58,080
0g stjornufredinga og teknimanna ESO.

590
00:56:03,400 --> 00:56:07,696
Skammt frd San Pedro er daumateki ESO ad taka a sig mynd.

591
00:56:07,721 --> 00:56:13,080
Tekid kallast ALMA - Atacama Large Millimeter/submillimeter Array.

592
00:56:14,160 --> 00:56:19,491
ALMA er samstarfsverkefni Evropu, Nordur Ameriku og austur Asiu.

593
00:56:19,889 --> 00:56:23,057
Hin virkar eins og risavaxin simlinsa.

594
00:56:23,082 --> 00:56:28,076
bpegar loftnetin 66 eru pétt saman fest vidmynd af himninum.

595
00:56:28,101 --> 00:56:33,838
En pegar pau eru ferd sundur syna pau miklu finni smdatridi a smerra svedi d himninum.

596
00:56:35,760 --> 00:56:40,643
A hdalfsmillimetra-bylgjulengdum sér ALMA alheiminn i 6dru 1j6si.

597
00:56:40,0668 --> 00:56:42,120
En hvad mun hann leida 1 1j6s?

598
00:56:43,663 --> 00:56:49,160



Myndun fyrstu vetrarbrautanna i alheiminum i kjélfar Miklahvells.

599
00:56:51,880 --> 00:56:54,746
Kéld og rykug sky uUr sameindagasi

600
00:56:54,771 --> 00:56:58,600
- stadina par sem nyjar sélir og reikistjornur verda til.

601
00:57:02,200 --> 00:57:04,760
O0g efnafredi alheimsins.

602
00:57:08,560 --> 00:57:13,560
ALMA mun finna lifrenar sameindir - byggingareiningar lifsins.

603
00:57:17,680 --> 00:57:21,430
Smidi loftneta fyrir ALMA er i fullum gangi.

604
00:57:22,440 --> 00:57:26,095
Tveir risaflutningabilar, kalladir Ott6 og Lorre

605
00:57:26,120 --> 00:57:30,101
sjé um ad flytja fullkldrud loftnetin upp a Chajnantor hdsléttuna.

606
00:57:36,200 --> 00:57:38,286
I 5.000 metra hed yfir sjavarmali

607
00:57:38,311 --> 00:57:42,399
gefur rédin betri mynd af alheiminum 1 6rbylgjuljési en nokkru sinni fyrr.

608
00:57:49,662 --> 00:57:51,688
bPegar ALMA er nestum fullklarud

0609
00:57:51,713 --> 00:57:55,961
eru enn nokkur dar i nesta draumateki ESO.

610
00:57:55,986 --> 00:57:57,868
Sérdu fjallid parna?

011
00:57:57,893 --> 00:58:00,160
betta er Cerro Armazones.

612
00:58:02,320 --> 00:58:04,048
Ekki svo ykja langt fra Paranal

613
00:58:04,073 --> 00:58:09,286
en par verdur stersti sjonauki 1 s6gu mannkyns reistur.

614



00:58:09,659 --> 00:58:14,080
Hér gefur ad lita European Extremely Large Telescope.

615
00:58:14,520 --> 00:58:17,240
Stersta auga jardar.

616
00:58:22,000 --> 00:58:25,500
Safnspegillinn verdur nestum fjérutiu metrar i pvermdl

617
00:58:25,525 --> 00:58:30,465
svo allir adrir sjoénaukar verda dvergvaxnir vid hlid E-ELT.

618
00:58:32,838 --> 00:58:36,198
Nestum dtta hundrud tolvustyrdir spegilhlutar.

619
00:58:37,917 --> 00:58:41,930
Sjontekin eru flokin til ad skorpustu hugsanlegu myndir ndist.

620
00:58:44,510 --> 00:58:47,317
Hvolf a hed vid kirkjuturn.

621
00:58:52,520 --> 00:58:56,844
E-ELT er efing i efsta stigi lysingarorda.

622
00:59:00,167 --> 00:59:04,647
En ad sjdlfsogdu eru raunverulegu undrin parna Gti i alheiminum.

623
00:59:10,120 --> 00:59:14,415
E-ELT mun taka myndir af reikistjoérnum & braut um adrar stjérnur.

624
00:59:18,160 --> 00:59:22,384
Litr6fsriti hans mun pefa af lofthjupum pessara framandi hnatta

625
00:59:22,409 --> 00:59:24,520
i leit ad ummerkjum lifs.

626
00:59:28,320 --> 00:59:33,969
Lengra i burtu mun E-ELT rannsaka stakar stjérnur i 6drum vetrarbrautum.

627
00:59:33,994 --> 00:59:38,480
Pvi metti likja vid ad hitta ibla ndgrannaborgar i fyrsta sinn.

628
00:59:39,706 --> 00:59:42,181
bessi risavaxna timavél

629
00:59:42,206 --> 00:59:45,845
gerir okkur kleift ad horfa milljarda dra aftur i timann



630
00:59:45,870 --> 00:59:47,800
og sja hvernig allt saman hofst.

631
00:59:51,680 --> 00:59:55,461
0g hann geti leyst radgdatuna um vaxandi Utpenslu alheimsins

632
00:59:55,486 --> 00:59:59,955
- pa dularfullu stadreynd ad vetrarbrautir fjarlegjast hver adra

633
00:59:59,980 --> 01:00:02,040
med sivaxandi hrada.

634
01:00:13,960 --> 01:00:18,320
Stjornufredi er stoér visindagrein, grein stérra rddgata.

635
01:00:18,628 --> 01:00:20,195
Er 1if utan jardar?

636
01:00:20,354 --> 01:00:22,160
Hvernig vard alheimurinn til?

637
01:00:23,358 --> 01:00:28,345
Nyi risasjonauki ESO mun hjdlpa okkur ad skilja.

638
01:00:28,370 --> 01:00:31,994
Okkur vantar enn nokkud upp 4, en bidin styttist.

639
01:00:32,400 --> 01:00:33,720
Svo hvad er nest?

640
01:00:33,720 --> 01:00:35,550
Pad veit enginn.

641
01:00:35,575 --> 01:00:38,360
En ESO er reidubdin fyrir evintyrid.



