1
00:00:05,240 --> 00:00:08,840
Nogadajot saredzét spéju talu aiz musu sencu iztéles robezam,

2
00:00:08,920 --> 00:00:13,200
Sie brinisSkie instrumenti, teleskopi, paver celu

3

00:00:13,280 --> 00:00:17,240

uz dzilaku un pilnigaku izpratni par dabu. - René Dekarts, 1637
4

00:00:17,760 --> 00:00:22,560
TukstoSiem gadu cilvéce raudzijas valdzinosSajas nakts debesis,

5
00:00:22,640 --> 00:00:28,320
nezinot, ka citas Musu Galaktikas zvaigznes ir tadas pasas ka Saule

6
00:00:28,400 --> 00:00:33,400
ne to, ka paréjo Visumu veido miljardi citu galaktiku,

7
00:00:35,440 --> 00:00:38,800
ne to, ka més esam tikai neliels punkts Visuma

8
00:00:38,880 --> 00:00:42,520
13,7 miljardu gadu ilgaja vésturé.

9
00:00:42,600 --> 00:00:46,080
Kamér vienigi acis bija musu novérojumu instrumenti, mums nebija iespéjas

10
00:00:46,160 --> 00:00:50,120
ne atrast planétu sistémas ap citam zvaigzném, ne noteikt,

11
00:00:50,200 --> 00:00:55,000
vai citur Visuma eksisté dziviba.

12
00:00:58,080 --> 00:01:00,320
Sodien més esam nogajusi talu celu, lai atklatu daudzus

13
00:01:00,400 --> 00:01:03,560
Visuma noslépumus, dzivojot, iespéjams, visnozimigakaja

14
00:01:03,640 --> 00:01:05,960
astronomisko atklajumu laikmeta.

15
00:01:05,960 --> 00:01:08,960
Es esmu Doktors DzZei un es buSu jusu gids stasta par teleskopu -

16
00:01:09,040 --> 00:01:11,880
apbrinojamu instrumentu, kas atvéris cilveécei



17
00:01:11,960 --> 00:01:15,520
durvis uz Visumu.

18
00:01:17,960 --> 00:01:21,880
SKATIENI VISUMA Teleskopam - 400

19
00:01:22,200 --> 00:01:26,960
1. Jauni debesu apvarsni

20
00:01:28,960 --> 00:01:32,120
Pirms cetriem gadsimtiem, 1609.gada, kads cilvéks devas

21
00:01:32,240 --> 00:01:34,640
uz laukiem netalu no savas majas.

22
00:01:34,720 --> 00:01:39,000
Vin$ pavérsa sevis pasa izgatavoto teleskopu uz Ménesi, planétam un zvaigzném.

23
00:01:39,080 --> 00:01:42,600
Vinu sauca Galileo Galilejs.

24
00:01:44,040 --> 00:01:47,280
Astronomija vairs nebija tada ka agrak.

25
00:02:07,440 --> 00:02:12,400
Sodien, 400 gadus péc tam, kad G.Galilejs pirmo reizi pavérsa teleskopu pret debesim,

26
00:02:12,640 --> 00:02:18,280
astronomi debess izpétei izmanto milzigus spogulus attalas kalnu virsotnés.

27
00:02:18,360 --> 00:02:23,520
Radio teleskopi uztver vajus cukstus no Visuma.

28
00:02:23,600 --> 00:02:27,680
Zinatnieki pat ir palaidus$i teleskopus kosmosa

29
00:02:27,760 --> 00:02:31,960
augstu virs musu atmosféras, kas rada traucéjosus efektus.

30
00:02:33,440 --> 00:02:38,680
Un skats ir elpu aizraujoss!

31
00:02:42,960 --> 00:02:46,640
Patiesiba G.Galilejs neizgudroja teleskopu.

32
00:02:46,720 --> 00:02:49,760



Sis panakums pieder Hansam Lipersejam, mazak pazistamam

33
00:02:49,840 --> 00:02:53,400
holandieSu-vacu izcelsmes brillu meistaram.

34
00:02:53,520 --> 00:02:57,880
Tomér Hanss LiperSejs ne reizi neizmantoja teleskopu, lai paraudzitos zvaigznés.

35
00:02:57,9060 --> 00:03:00,840
Ta vieta vins uzskatija, ka vina jaunais izgudrojums galvenokart bus noderigs

36
00:03:00,920 --> 00:03:03,640
juras braucéjiem un kareivjiem.

37
00:03:03,800 --> 00:03:07,240
Lipersejs naca no Midelburgas, taja laika lielas tirdzniecibas pilsétas

38
00:03:07,320 --> 00:03:10,440
jaunaja Holandes Republika.

39
00:03:13,960 --> 00:03:18,040
1608.gada LipersSejs atklaja, ka skatoties uz attalu objektu

40
00:03:18,120 --> 00:03:24,000
caur izliektam un ieliektam 1écam, S$is objekts izskatas palielinats, ja

41
00:03:24,080 --> 00:03:29,640
divas lécas tiek novietotas pareizaja attaluma viena no otras.

42
00:03:29,720 --> 00:03:33,800
Ta piedzima teleskops!

43
00:03:33,880 --> 00:03:37,520
1608.gada septembri Lipersejs savu jauno izgudrojumu paradija

44
00:03:37,600 --> 00:03:39,880
Niderlandes princim Morisam.

45
00:03:39,960 --> 00:03:42,840
Vél piemérotaku bridi vins nevarétu véléties, jo

46
00:03:42,920 --> 00:03:45,880
taja laika Niderlande bija iesaistijusies

47
00:03:45,960 --> 00:03:49,320
80 gadu kara ar Spaniju.

48



00:03:55,320 --> 00:03:59,080
Jaunais talskatis varéja palielinat objektus un tadéjadi atklat

49
00:03:59,160 --> 00:04:02,280
ienaidnieka kugus un karaspékus, kas atradas parak talu, lai tos saskatitu

50
00:04:02,360 --> 00:04:04,360
ar neapbrunotu aci.

51
00:04:04,440 --> 00:04:07,440
Patiesi, loti noderigs izgudrojums!

52
00:04:07,560 --> 00:04:12,000
Tomér Holandes valdiba nepieskira LiperSejam teleskopa patentu.

53
00:04:12,080 --> 00:04:15,400
Iemesls bija tads, ka ari citi tirgotaji pieprasija izgudrotaju tiesibas,

54
00:04:15,520 --> 00:04:19,200
it seviski LiperSeja sancensis Zaharija Jansens.

55
00:04:19,280 --> 00:04:21,520
Strids ta ari netika atrisinats.

56
00:04:21,600 --> 00:04:27,920
Lidz pat musdienam patiesa teleskopa izcelsme ir noslépumu klata.

57
00:04:28,920 --> 00:04:32,720
Italu astronoms Galileo Galilejs, modernas fizikas tévs,

58
00:04:32,800 --> 00:04:37,640
izdzirdéja par teleskopu un noléma uzbhvét tadu pats.

59
00:04:38,320 --> 00:04:42,360
Aptuveni pirms desmit méneSiem mani sasniedza zinas, ka kads

60
00:04:42,440 --> 00:04:48,200
flams ir izveidojis talskati, ar kura palidzibu objekti,

61
00:04:48,280 --> 00:04:52,960
kas atrodas loti talu no novérotaja, klost skaidri saskatami,

62
00:04:53,040 --> 00:04:56,120
it ka tie atrastos pavisam tuvu.

63
00:04:56,520 --> 00:04:59,440
G.Galilejs bija sava laika lielakais zinatnieks.



64
00:04:59,560 --> 00:05:02,600
Vind ari loti atbalstija jauno pasaules uzskatu, ko parstavéja

65
00:05:02,680 --> 00:05:06,160
polu astronoms Nikolajs Koperniks, kurs uzskatija, ka

66
00:05:06,240 --> 00:05:10,440
Zeme rinko ap Sauli, nevis otradi.

67
00:05:11,500 --> 00:05:14,240
Balstoties uz dzirdéto par holandiesu teleskopu, Galilejs

68
00:05:14,320 --> 00:05:16,600
izveidoja pats savus instrumentus.

69
00:05:16,680 --> 00:05:19,160
Tiem bija daudz labaka kvalitate.

70
00:05:20,560 --> 00:05:25,320
Beidzot, netaupot ne darbu, ne izmaksas, es guvu panakumus

71
00:05:25,400 --> 00:05:29,680
un uzbavéju sev tik lielisku instrumentu, ka

72
00:05:29,760 --> 00:05:33,920
ar to novérotie objekti izskatijas gandriz tuokstoss

73
00:05:33,900 --> 00:05:38,840
reizu lielaki, neka novérojot ar dabas doto redzi.

74
00:05:39,720 --> 00:05:43,640
Bija pienacis laiks izméginat savu teleskopu debesis.

75
00:05:45,920 --> 00:05:49,680
Esmu nonacis pie uzskatiem un parliecibas, ka Méness

76
00:05:49,800 --> 00:05:53,520
virsma nav gluda, viendabiga un precizi sfériska.

7
00:05:53,760 --> 00:05:57,440
Pretéji daudzu filosofu uzskatiem,

78
00:05:57,560 --> 00:06:01,720
ta ir nelidzena, rupja un dobumu un izcilnu klata,

79
00:06:01,800 --> 00:06:06,240
lidzinoties Zemes virsmai.



80
00:06:11,640 --> 00:06:15,320
Krateru, kalnu un ieleju veidota ainava.

81
00:06:15,400 --> 00:06:18,320
Gluzi, ka mosu pasaule!

82
00:06:19,600 --> 00:06:24,040
Dazas nedélas vélak, 1610.gada janvari, G.Galilejs paskatijas uz Jupiteru.

83
00:06:24,120 --> 00:06:28,600
Netalu no planétas vins pamanija Cetrus gaisus punktus, kuri mainija

84
00:06:28,720 --> 00:06:32,960
savu atrasanos debesis ik nakti kopa ar Jupiteru.

85
00:06:33,040 --> 00:06:37,920
Tas lidzinajas ap planétu rinkojoSu pavadonu lénam kosmiskam baletam.

86
00:06:37,960 --> 00:06:40,760
Sie Cetri gaismas punkti tika nosaukti par

87
00:06:40,840 --> 00:06:43,600
Jupitera Galileja pavadoniem.

88
00:06:43,720 --> 00:06:46,240
Ko vél ir atklajis Galilejs?

89
00:06:46,320 --> 00:06:48,400
Venéras fazes!

20
00:06:48,560 --> 00:06:51,920
Gluzi ka Méness Venéra aug un dilst no sirpja

91
00:06:51,960 --> 00:06:54,200
lidz pilnai un atpakal.

92
00:06:54,280 --> 00:06:58,600
Savadi piedékli abas Saturna pusés.

93
00:06:58,720 --> 00:07:01,160
Tum$i plankumi uz Saules virsmas.

94
00:07:01,280 --> 00:07:03,440
Un, protams, zvaigznes.

95
00:07:03,560 --> 00:07:06,400



TokstoSiem, varbot pat miljoniem.

9%
00:07:06,520 --> 00:07:09,320
Ikviena parak vaja, lai to saskatitu ar neapbrunotu aci.

97
00:07:09,440 --> 00:07:13,920
Likas it ka cilvécei péksni butu nonemts acu aizsegs.

98
00:07:13,960 --> 00:07:18,000
Tur ara bija vesels Visums, ko atklat.

99
00:07:23,440 --> 00:07:27,760
Eiropa jaunumi par teleskopu izplatijas zibens atruma.

100
00:07:27,880 --> 00:07:32,080
Praga, imperatora Rudolfa II galma Johans Keplers

101
00:07:32,200 --> 00:07:34,800
uzlaboja instrumenta konstrukciju.

102
00:07:34,880 --> 00:07:38,840
Antverpené holandiesu kartografs Mihails van Langrens izveidoja

103
00:07:38,960 --> 00:07:41,920
pirmas ticamas Méness kartes, kas attéloja to, ko vin$ uzskatija

104
00:07:41,9060 --> 00:07:44,400
par kontinentiem un okedaniem.

105
00:07:44,560 --> 00:07:49,680
Johans Hevelijs, turigs Polijas aldaris, bavéja milzigus

106
00:07:49,760 --> 00:07:53,200
teleskopus savai observatorijai Danciga.

107
00:07:53,280 --> 00:07:57,880
Observatorija bija tik liela, ka ta stiepas pari tris jumtiem!

108
00:07:59,200 --> 00:08:02,240
Tomér labakos ta laika instrumentus dros$i vien bavéja

109
00:08:02,320 --> 00:08:05,360
Kristians Haigenss Niderlandé.

110
00:08:05,440 --> 00:08:11,080
1655.gada Haigenss atklaja Saturna lielako pavadoni Titanu.

111



00:08:11,160 --> 00:08:15,160
Péc daziem gadiem vina novérojumi atklaja Saturna gredzenu sistému,

112
00:08:15,240 --> 00:08:20,320
kaut ko, ko Galilejs ta ari nesaprata.

113
00:08:20,400 --> 00:08:24,640
Beidzamais, bet tik pat svarigs ir tas, ka Haigenss redzéja tumsas vietas un gaisas

114
00:08:24,720 --> 00:08:27,360
polaras cepures uz Marsa.

115
00:08:27,440 --> 00:08:31,080
Vai uz $1s talas un svesas pasaules varétu pastavét dziviba?

116
00:08:31,160 --> 00:08:35,240
Jautajums, kas nodarbina astronomus lidz pat Sodienai.

117
00:08:35,920 --> 00:08:39,520
Pirmie teleskopi visi bija refraktori, kuri izmantoja

118
00:08:39,600 --> 00:08:42,680
lécas, kas sakopoja zvaigznu gaismu.

119
00:08:42,760 --> 00:08:45,440
Veélak lécas aizvietoja ar spoguliem.

120
00:08:45,560 --> 00:08:49,080
So reflektora tipa teleskopu pirmais uzbuvéja Nikolo Zuci.

121
00:08:49,160 --> 00:08:52,000
vélak to pilnveidoja Izaks Natons.

122
00:08:52,080 --> 00:08:55,760
18.gadsimta beigas pasaulé lielakos spogulus

123
00:08:55,840 --> 00:08:59,600
izveidoja Viljams Hersels, érgelnieks, kur$ kluva par astronomu

124
00:08:59,680 --> 00:09:02,520
un stradaja kopa ar savu masu Karolinu.

125
00:09:02,600 --> 00:09:06,200
Sava maja Bata, Anglija HersSeli ieléja karstu

126
00:09:06,280 --> 00:09:09,880
Skidru metalu forma un, kad tas atdzisa,



127
00:09:09,960 --> 00:09:15,440
vini nopuléja virsmu ta, lai ta atstarotu zvaigznu gaismu.

128
00:09:15,560 --> 00:09:20,320
Savas dzives laika HerSels uzbuvéja vairak neka 400 teleskopus.

129
00:09:24,520 --> 00:09:28,360
Lielakais bija tik milzigs, ka vajadzéja cCetrus kalpus, kas

130
00:09:28,440 --> 00:09:31,600
darbinaja visas virves, ritenus un trisus, ar kuru

131
00:09:31,680 --> 00:09:36,000
palidzibu varéja izsekot zvaigznu kustibai nakts debesis,

132
00:09:36,080 --> 00:09:39,440
ko patiesibda rada Zemes rotacija.

133
00:09:39,560 --> 00:09:43,080
Tagad Hersels bija ka topografs, kurs skenéja debesis un

134
00:09:43,160 --> 00:09:46,720
katalogizéja simtiem jaunu miglaju un dubultzvaigznu.

135
00:09:46,800 --> 00:09:50,280
Vin$ ari atklaja, ka Piena Celam ir jabat ka plakanam diskam.

136
00:09:50,3060 --> 00:09:54,120
Vins$ pat noteica Saules sistémas parvietoSanos Saja diska,

137
00:09:54,200 --> 00:09:58,840
novérojot zvaigznu un planétu relativo kustibu.

138
00:09:58,920 --> 00:10:06,360
Un tad, 1781.gada 13.marta, vins atklaja jaunu planétu - Uranu.

139
00:10:06,440 --> 00:10:10,680
Tas notika vairak neka 200 gadus pirms NASA kosmiskais aparats Voyager 2

140
00:10:10,760 --> 00:10:15,880
deva iespéju astronomiem palukoties tuvuma uz So talo pasauli.

141
00:10:16,800 --> 00:10:21,240
Leknajos un augligajos Irijas laukos tre3ais Roses grafs

142
00:10:21,320 --> 00:10:26,560
Viljams Parsons uzbuvéja 19.gadsimta lielako teleskopu.



143
00:10:26,640 --> 00:10:30,560
Ar savu milzigo 1.8 metru diametra metala spoguli

144
00:10:30,640 --> 00:10:35,240
tas kluva pazistams ka "Parsontaunas Milzenis".

145
00:10:35,320 --> 00:10:39,320
Skaidras bezméness naktis grafs apsédas pie okulara

146
00:10:39,440 --> 00:10:44,400
un uzsaka celojumu cauri Visumam.

147
00:10:45,280 --> 00:10:50,160
Uz Oriona miglaju - ka tagad zinams, zvaigznu inkubatoru.

148
00:10:50,280 --> 00:10:55,920
Uz noslépumaino Krabja miglaju - parnovas spradziena atliekam.

149
00:10:55,960 --> 00:10:57,920
Un Atvara miglajs?

150
00:10:57,960 --> 00:11:02,560
Lords Rose bija pirmais, kurs$ pamanija ta majestatisko spiralveida formu.

151
00:11:02,640 --> 00:11:08,400
Galaktika, gluzi ka moséja, ar sarezgitiem tumsu puteklu un mirdzodas gazes makoniem,

152
00:11:08,520 --> 00:11:12,400
miljardiem zvaigznu un varbat

153
00:11:12,520 --> 00:11:16,560
pat ar planétam lidzigam Zemei.

154
00:11:18,920 --> 00:11:24,920
Teleskops bija kluvis par masu kugi Visuma izpétei.

155
00:11:29,720 --> 00:11:34,080
2. Jo lielaks, jo labak

156
00:11:36,080 --> 00:11:38,480
Nakt1 jusu acis pielagojas tumsai.

157
00:11:38,560 --> 00:11:42,640
Jasu acu zilites paplasinas, lai lautu acis vairak ieklot gaismai.

158
00:11:42,720 --> 00:11:47,880



Ta rezultata jos redzat blavakus objektus un mazak spozas zvaigznes.

159
00:11:47,960 --> 00:11:51,720
Tagad iedomajieties, ka jusu acu zilisu diametrs batu viens metrs.

160
00:11:51,800 --> 00:11:55,960
Jus izskatitos diezgan divaini, tacu jums botu ari pardabiska redze!

161
00:11:56,000 --> 00:11:59,400
Un tas ir tas, ko jums dod teleskops.

162
00:12:01,880 --> 00:12:04,640
Teleskops ir ka piltuve.

163
00:12:04,720 --> 00:12:10,240
Ta galvena léca vai spogulis savac zvaigznu gaismu un nogada to josu aci.

le4
00:12:13,080 --> 00:12:17,800
Jo lielaka teleskopa léca vai spogulis, jo blavakus objektus varat saskatit.

165
00:12:17,880 --> 00:12:20,720
Tatad izmérs patiesam ir visbutiskakais.

166
00:12:20,800 --> 00:12:23,400
Tacu, cik lielu iespé&jams uzbuvét teleskopu?

167
00:12:23,480 --> 00:12:26,400
Patiesiba ne parak lielu, ja tas ir refraktors.

168
00:12:29,480 --> 00:12:32,720
Zvaigznu gaismai ir jaiet cauri objektiva lécai.

169
00:12:32,800 --> 00:12:36,080
Tadél to iespéjams piestiprinat teleskopam tikai aiz tas malas.

170
00:12:36,160 --> 00:12:41,880
Tacu, ja lécu izveido parak lielu, ta klast parak smaga un sak deforméties no savas masas.

171
00:12:41,960 --> 00:12:45,640
Tas, savukart, nozimé, ka attéls bas izkroplots.

172

00:12:47,400 --> 00:12:54,320

Vésturiski lielakais refraktors tika pabeigts 1897. gada Jerkizas (Yerkes) observatorija
netalu no Cikagas.

173
00:12:54,400 --> 00:12:57,480
Ta objektiva lécas diametrs bija nedaudz vairak ka viens metrs.



174
00:12:57,560 --> 00:13:02,080
Tacu ta korpuss bija neticamus 18 metrus gars.

175

00:13:02,160 --> 00:13:08,720

Ar Jerkizas teleskopa pabeigSanu refraktoru konstruktori bija praktiski sasniegusi $o
teleskopu izméru robezu.

176
00:13:08,800 --> 00:13:10,880
Vélaties lielakus teleskopus?

177
00:13:10,960 --> 00:13:12,800
Padomajiet par spoguliem!

178
00:13:17,080 --> 00:13:23,080
Reflektoru teleskopos zvaigznu gaisma atstarojas no spogula nevis iet caur lécu.

179

00:13:23,160 --> 00:13:29,400

Tas nozimé, ka jus varat izveidot par lécu daudz planaku spoguli, turklat to piestiprinat
no aizmugures.

180
00:13:29,480 --> 00:13:34,640
Tadéjadi ir iespéjams izveidot par 1écam daudz lielakus spogulus.

181
00:13:35,640 --> 00:13:39,720
Pirmie lielie spogulteleskopi tika uzstaditi pirms viena gadsimta Kalifornijas dienvidos.

182
00:13:39,800 --> 00:13:44,880
Taja laika Vilsona kalns bija attala virsotne mezoniga Sengabriela kalnu apvidu.

183
00:13:44,960 --> 00:13:49,080
Debesis bija skaidras un naktis - tumsas.

184
00:13:49,160 --> 00:13:53,640
TieSi tur DzZordzs Ellerijs Heils uzbavéja 1,5 metru teleskopu.

185
00:13:53,720 --> 00:13:58,400
Tas bija mazaks, tacu daudz kvalitativaks par Lorda Rosses vairs neizmantoto Milzi.

186
00:13:58,480 --> 00:14:02,160
Tapat ari vieta bija daudz labdka.

187
00:14:02,240 --> 00:14:07,640
Heils pierundja vietéjo biznesmeni Dzonu Hukeru finansét 2,5 metru teleskopu.

188
00:14:07,720 --> 00:14:12,560
Vilsona kalna tika nogadats tonnam stikla un kniedéta térauda.

189



00:14:12,640 --> 00:14:16,000
Hokera teleskops tika pabeigts 1917. gada.

190
00:14:16,080 --> 00:14:20,240
Tas bija lieldkais teleskops pasaulé vél nakamos 3@ gadus.

191
00:14:20,320 --> 00:14:25,400
Liels kosmiskas artilérijas ierocis, kas gatavs uzbrukt Visumam.

192
00:14:28,480 --> 00:14:31,080
Un tas uzbruka.

193
00:14:31,160 --> 00:14:34,240
Lidz ar ievérojamo jauna teleskopa izméru

194
00:14:34,280 --> 00:14:37,240
naca ari izmainas attéla iegosSana.

195
00:14:37,280 --> 00:14:40,800
Astronomi vairs nelukojdas caur jaund giganta okularu.

196
00:14:40,880 --> 00:14:45,960
Ta vietd gaisma vairakas stundas tika vakta uz fotoplatém.

197
00:14:46,000 --> 00:14:50,800
Nekad iepriek$ neviens nebija ielokojies tik dzili kosmosa.

198
00:14:50,880 --> 00:14:55,160
Spiralveidigie miglaji izradijas piepilditi ar atseviskam zvaigzném.

199
00:14:55,240 --> 00:14:59,560
Vai tas varétu but izpletusas tadas zvaigznu sistémas, ka mosu Piena Cel$?

200
00:14:59,640 --> 00:15:03,800
Andromedas miglaja Edvins Habls atklaja ipasu zvaigznu veidu,

201
00:15:03,880 --> 00:15:07,400
kas maina savu spozumu ar pulkstena precizitati.

202
00:15:07,480 --> 00:15:11,720
Izmantojot savus novérojumus, Habls spéja noteikt attalumu 1idz Andromedas miglajam:

203
00:15:11,800 --> 00:15:15,960
gandriz miljons gaismas gadu.

204
00:15:16,080 --> 00:15:22,720
Spiralveida miglaji, ka, pieméram, Andromeda tatad bija atseviskas patstavigas galaktikas.



205
00:15:24,480 --> 00:15:27,320
Tacu ta nebija vieniga neticama lieta.

206
00:15:27,400 --> 00:15:32,000
Izradijas, ka lielaka dala So galaktiku virzas prom no Piena Cela.

207
00:15:32,080 --> 00:15:37,640
Vilsona kalna Habls atklaja, ka tuvéjas galaktikas attalinas ar nelielu atrumu,

208
00:15:37,0640 --> 00:15:42,480
tacu talakas galaktikas attalinas daudz lielaka tempa.

209
00:15:42,560 --> 00:15:43,720
Secinajums?

210
00:15:43,800 --> 00:15:46,560
Visums izplesas.

211

00:15:46,0640 --> 00:15:53,400

Hokera teleskops zinatniekiem bija devis vispamatigako astronomijas atklajumu 20.
gadsimta.

212
00:15:56,080 --> 00:16:00,640
Pateicoties teleskopam, més esam izsekoju$i Visuma vésturei.

213
00:16:00,720 --> 00:16:04,880
Visums radas nedaudz mazak ka pirms 14 miljardiem gadu

214
00:16:04,960 --> 00:16:09,240
ar lielu vielas un energijas spradzienu laika un telpa, ko

215
00:16:09,280 --> 00:16:11,560
sauc par Lielo Spradzienu

216
00:16:11,640 --> 00:16:17,480
Niecigi kvantu vilnisi kluva par bliviem savienojumiem pirmatnéja dalinu bravéjuma.

217
00:16:17,560 --> 00:16:20,160
No tiem kondenséjas galaktikas.

218
00:16:20,240 --> 00:16:23,800
Iespaidiga izméru un formu dazadiba.

219
00:16:26,560 --> 00:16:30,400
Kodolreakcijas zvaigznu kodolos veidoja jaunus atomus.

220
00:16:30,480 --> 00:16:34,880



Oglekli, skabekli, dzelzi, zeltu.

221
00:16:34,960 --> 00:16:39,640
Parnovu spradzieni izgruda Sos smagos elementus atpakal kosmosa.

222
00:16:39,720 --> 00:16:43,080
Ta radas bazes materidals jaunam zvaigzném.

223
00:16:43,160 --> 00:16:44,800
Un planétas!

224
00:16:46,880 --> 00:16:54,880
Reiz kaut kur kaut kada veida no vienkarsam organiskam molekulam radas dzivi organismi

225
00:16:54,960 --> 00:17:00,560
Dziviba ir viens no vienmér evolucionéjo$a Visuma brinumiem.

226
00:17:00,640 --> 00:17:02,880
Més esam zvaigznu putekli.

227
00:17:02,960 --> 00:17:07,000
Ta ir dizena vizija un aizraujoss stasts,

228
00:17:07,080 --> 00:17:11,160
kas nonacis pie mums, pateicoties teleskopu novérojumiem.

229
00:17:11,240 --> 00:17:15,640
Iedomajieties! Bez teleskopa més zinatu tikai aptuveni seSas planétas,

230
00:17:15,720 --> 00:17:18,160
vienu pavadoni un dazus tokstoSus zvaigznu.

231
00:17:18,240 --> 00:17:22,400
Astronomija joprojam batu zidaina autinos.

232
00:17:23,640 --> 00:17:27,480
Ka uz apsléptiem dargumiem Visuma priekSposteni ir noradijusi

233
00:17:27,560 --> 00:17:30,000
uz sensenu laiku dékainumu.

234
00:17:30,080 --> 00:17:35,480
Prinéi un ietekmigas personas gan politika, gan rupnieciba 1idzigi ka zinatnes cilvéki

235
00:17:35,560 --> 00:17:40,240
ir izjutusi karté neatzimétu kosmosa jaru vilinajumu, un 1idz ar vinu nodrosinasanu

236



00:17:40,280 --> 00:17:45,400
ar instrumentiem, izpétes sféra ir strauji paplasinajusies.

237
00:17:59,800 --> 00:18:02,640
DZordzam Ellerijam Heilam bija viens pédéjais sapnis:

238
00:18:02,720 --> 00:18:06,960
uzbuvét teleskopu, kas ir divreiz lielaks par iepriek$éjo rekordistu.

239
00:18:07,000 --> 00:18:10,880
Sasveicinieties ar dizeno, veco 20. gadsimta astronomijas lédiju!

240
00:18:10,960 --> 00:18:15,880
Piecu metru Heila teleskopu Palomara kalna.

241
00:18:15,960 --> 00:18:20,560
Vairak ka piecsimt tonnu tik precizi balansétas kustinamas masas,

242
00:18:20,640 --> 00:18:24,640
ka tas kustas graciozi ka balerina.

243

00:18:24,720 --> 00:18:30,240

Ta 40 tonnu smagais spogulis atklaj 4@ miljonu reizu blavakas zvaigznes neka ar
neapbrunotu aci saskatamas.

244
00:18:30,280 --> 00:18:35,240
Pabeigts 1948. gada, Heila teleskops deva mums neparspéjamu skatu uz planétam,

245
00:18:35,280 --> 00:18:38,800
zvaigznu kopam, miglajiem, galaktikam, ka ari

246
00:18:41,080 --> 00:18:44,960
milzigo Jupiteru ar ta daudzajiem pavadoniem,

247
00:18:45,080 --> 00:18:49,080
parsteidzoso Liesmu miglaju.

248
00:18:49,160 --> 00:18:54,240
blavajam gazes stroklam Oriona miglaja.

249
00:18:59,880 --> 00:19:02,080
Tacu vai més tomér varétu iet vel talak?

250
00:19:02,160 --> 00:19:06,240
Padomju astronomi méginaja to izdarit pagajusa gadsimta 70. gadu beigas.

251
00:19:06,280 --> 00:19:10,640
Augstu Kaukaza kalnos vini uzbuvéja Lielo azimutalo teleskopu,



252
00:19:10,720 --> 00:19:14,880
kas dizojas ar galveno spoguli 6 metru diametra.

253
00:19:14,960 --> 00:19:17,640
Tacu tas nekad nepiepildija uz to liktas ceribas.

254
00:19:17,720 --> 00:19:21,720
Tas vienkar$i bija par lielu, dargu un sarezgitu.

255
00:19:21,800 --> 00:19:24,960
Vai teleskopu konstruktoriem Saja bridi bija japadodas?

256
00:19:25,080 --> 00:19:28,480
Vai viniem bija jaatmet savi sapni par vél lielakiem instrumentiem?

257
00:19:28,560 --> 00:19:31,960
Vai teleskopu vésture bija nondkusi 1idz paragram beigam?

258
00:19:32,080 --> 00:19:33,400
Protams, ne!

259
00:19:33,480 --> 00:19:36,480
Sobrid darbojas vairaki 1@ metru teleskopi.

260
00:19:36,500 --> 00:19:39,160
Un vél lielaki atrodas uz raséjama déla.

261
00:19:39,240 --> 00:19:40,720
Kads bija risinajums?

262
00:19:40,800 --> 00:19:42,640
Jaunas tehnologijas.

263
00:19:44,000 --> 00:19:48,760
3. Palidz tehnologija

264
00:19:48,960 --> 00:19:52,800
Tapat ka modernas automasinas vairs neizskatas ka Ford T modelis, tapat ari

265
00:19:52,880 --> 00:19:56,280
masdienu teleskopi ievérojami atskiras no saviem klasiskajiem prieksteciem,

266
00:19:56,360 --> 00:19:58,680
tadiem ka 5 metru Heila (Hale) teleskops.

267
00:19:58,760 --> 00:20:01,880



Vispirms jau to montéjums ir daudz mazaks.

268
00:20:01,960 --> 00:20:05,840
Vecmodigais ir ekvatorialais montéjums, kuram viena ass

269
00:20:05,920 --> 00:20:09,720
vienmér ir konstruéta paraléli Zemes rotdcijas asij.

270
00:20:09,800 --> 00:20:13,480
Lai sekotu debess diennakts kustibai, teleskopam ir

271
00:20:13,560 --> 00:20:18,200
jagriezas ap So asi ar tadu pasu atrumu, ka roté Zeme.

272
00:20:18,280 --> 00:20:21,160
Tas ir vienkarss montéjums, tacu aizpem daudz vietas.

273
00:20:21,240 --> 00:20:26,040
Modernie azimutdalie montéjumi ir daudz kompaktaki.

274
00:20:26,080 --> 00:20:30,440
Ar 8adu montéjumu teleskops tiek notéméts 1lidzigi ka lielgabals.

275
00:20:30,480 --> 00:20:35,240
Jaizvelas tikai objekta azimuts un augstums, un uz prieksu.

276
00:20:35,320 --> 00:20:38,640
Bet rodas probléma kompensét debess diennakts kustibu.

277
00:20:38,720 --> 00:20:44,240
Teleskopam ir jaspéj rotét ap abam asim, pie tam ar mainigiem atrumiem.

278
00:20:44,320 --> 00:20:50,720
Batiba tas kluva iespéjams tikai péc datorizétu teleskopa kontroles sistému ieviesSanas.

279
00:20:50,800 --> 00:20:52,840
Mazaka izméra konstrukcija ir 1étak uzbavéjama.

280
00:20:52,920 --> 00:20:57,520
Turklat, ta ir ievietojama mazaka kupola, kas vél vairak samazina izmaksas

281
00:20:57,000 --> 00:21:00,320
un uzlabo attéla kvalitati.

282
00:21:00,400 --> 00:21:03,800
Aplukosim, pieméram, dubulto Keka (Keck) teleskopu Havaju salas.

283



00:21:03,880 --> 00:21:06,600
Kaut ari to 10 metru spoguli ir divreiz lielaki ka

284
00:21:06,680 --> 00:21:10,440
Heila teleskopam, tie tomér ir ievietojami mazakos kupolos

285
00:21:10,520 --> 00:21:13,240
salidzinajuma ar Palomaras (Palomar) kalna observatoriju.

286
00:21:15,080 --> 00:21:17,440
Ari teleskopu spoguli ir attistijuSies.

287
00:21:17,520 --> 00:21:19,120
Agrak tie bija biezi un smagi.

288
00:21:19,200 --> 00:21:21,840
Tagad tie ir plani un viegli.

289

00:21:21,920 --> 00:21:26,800

Spogulu korpusi, kas var bat vairakus metrus lieli, tiek atlieti gigantiskas rotéjosas
krasnis.

290
00:21:26,880 --> 00:21:30,320
Un to biezums neparsniedz 20 centimetrus.

291
00:21:30,400 --> 00:21:32,960
Komplicéta atbalsta konstrukcija pasarga plano spoguli

292
00:21:33,080 --> 00:21:35,200
no saplaisasanas sava pasa svara ietekmé.

293
00:21:35,280 --> 00:21:39,120
Datoru kontroléti virzuli un pievadi palidz saglabat spogulus

294
00:21:39,200 --> 00:21:40,840
nevainojama forma.

295
00:21:43,400 --> 00:21:45,520
Sadu sistému sauc par aktivo optiku.

296

00:21:45,600 --> 00:21:49,840

Tas batiba ir kompensét un izlabot jebkuras gravitacijas, véja vai temperatdras izmainu
raditas

297
00:21:49,920 --> 00:21:54,560
galvena spogula deformacijas.

298
00:21:54,640 --> 00:21:58,240



Tagad plana spogula svars ir ari daudz mazaks.

299
00:21:58,320 --> 00:22:01,440
Tas nozimé, ka visa atbalsta konstrukcija, ieskaitot montéjumu,

300
00:22:01,560 --> 00:22:03,440
var but daudz kompaktaka, vieglaka

301
00:22:03,520 --> 00:22:05,560
un létaka.

302
00:22:05,640 --> 00:22:08,360
Sis ir 3,6 metru Jaunas tehnologijas teleskops (New Technology Telescope — NTT),

303
00:22:08,440 --> 00:22:11,760
kuru uzbtvéja Eiropas astronomi 198@. gadu beigas.

304
00:22:11,840 --> 00:22:14,840
Tas kalpoja ka izméginajuma paraugs daudzam modernajam tehnologijam

305
00:22:14,920 --> 00:22:16,120
teleskopu bave.

306
00:22:16,200 --> 00:22:20,960
Pat teleskopa novietne atskiras no tradicionalajiem kupoliem.

307
00:22:21,080 --> 00:22:24,240
Jaunas tehnologijas teleskops bija loti veiksmigs.

308
00:22:24,320 --> 00:22:27,280
Pienaca laiks parvarét 6 metru teleskopu barjeru.

309
00:22:27,600 --> 00:22:31,400
Maunakea (Mauna Kea) observatorija atrodas Klusa okedana augstakaja punkta

310
00:22:31,480 --> 00:22:34,960
4200 metrus virs jaras limena.

311
00:22:36,960 --> 00:22:41,120
Havaju salu pludmalés toristiem patik izbaudit Sauli un sérfosanu.

312
00:22:41,200 --> 00:22:44,520
Bet augstu virs viniem astronomi saskaras ar ledainam temperattram

313
00:22:44,600 --> 00:22:51,160
un augstuma slimibu, mekléjot Visuma noslépumu atrisinajumus.

314



00:22:51,240 --> 00:22:54,120
Keka teleskopi ir vieni no lielakajiem pasaulé.

315
00:22:54,200 --> 00:22:59,120
To spogulu izmérs ir 10 metri diametra, bet tie ir plani ka vafeles.

316

00:22:59,200 --> 00:23:04,040

Lidzigi ka noflizéta vannas istabas grida, Sie spoguli ir veidoti no 36 seSstarainiem
segmentiem,

317
00:23:04,120 --> 00:23:07,480
un katrs no tiem tiek kontroléts ar nanometra precizitati.

318
00:23:07,560 --> 00:23:11,200
Sie ir 1isti giganti, kas veltiti debesu izpétei.

319
00:23:11,280 --> 00:23:14,120
Zinatnes katedrales.

320
00:23:14,200 --> 00:23:16,600
Uz Maunakea kalna iestajas nakts.

321
00:23:16,680 --> 00:23:21,720
Keka teleskopi sak uztvert fotonus no taliem kosmosa apgabaliem.

322
00:23:21,800 --> 00:23:24,520
Apvienojot abus teleskopus, tie klast lielaki

323
00:23:24,600 --> 00:23:27,440
ka jebkurs iepriekSéjais teleskops.

324
00:23:27,520 --> 00:23:30,360
Kads bas $1s nakts kériens?

325
00:23:34,680 --> 00:23:39,520
Galaktiku paris sadursmé miljardiem gaismas gadu attaluma?

326
00:23:39,600 --> 00:23:45,320
MirstoSa zvaigzne, kas drudzaini izelpo savu pédéjo elpu planetaraja miglaja?

327
00:23:45,400 --> 00:23:51,040
Vai varbut arpus Saules sistémas esoSa planéta, uz kuras iespéjama dziviba?

328
00:23:51,120 --> 00:23:55,920
Uz Cerro Paranal kalna Ciles Atakamas tuksnesi, sausakaja vieta uz Zemes,

329
00:23:55,960 --> 00:24:00,040
més atrodam vislielako astronomisko aparatu, kads jebkad ir ticis uzbavets, -



330
00:24:00,120 --> 00:24:03,560
Eiropas Loti lielo teleskopu (Very Large Telescope - VLT).

331
00:24:16,200 --> 00:24:19,520
Patiesiba VLT ir veidots no cetriem teleskopiem,

332
00:24:19,600 --> 00:24:22,760
no kuriem katrs var dizoties ar 8,2 metru spoguli.

333
00:24:22,840 --> 00:24:24,120
Antu.

334
00:24:24,200 --> 00:24:25,240
Kueyen.

335
00:24:25,320 --> 00:24:26,320
Melipal.

336
00:24:26,400 --> 00:24:27,760
Yepun.

337
00:24:27,840 --> 00:24:33,440
Tie ir vietéjo Mapuche indianu valodas vardi - Saule, Méness, Dienvidu krusts un Venéra.

338
00:24:33,520 --> 00:24:37,800 5
Milzigie spoguli tika izlieti Vacija, puléti Francija, nogadati Cileé

339
00:24:37,880 --> 00:24:41,240
un tad loti uzmanigi transportéti cauri tuksnesim.

340
00:24:41,320 --> 00:24:44,960
Rietot Saulei, teleskopu paviljoni atveras.

341
00:24:45,040 --> 00:24:48,560
Zvaigznu stari nolist uz VLT spoguliem.

342
00:24:49,280 --> 00:24:52,080
Tiek veikti jauni atklajumi.

343
00:24:55,920 --> 00:24:58,160
Lazera stars ieurbjas naksnigajas debesis.

344
00:24:58,240 --> 00:25:00,680
Tas projicé maksligu zvaigzni atmosféra

345
00:25:00,760 --> 00:25:03,840



90 kilometrus virs masu galvam.

346
00:25:03,920 --> 00:25:06,920
Vilnu frontes sensori registré, ka zvaigznes attéls tiek izkroplots

347
00:25:00,960 --> 00:25:09,120
atmosféras turbulences ietekme.

348
00:25:09,200 --> 00:25:12,960
Tad atri datori pasaka spogulim, ka tam ir

349
00:25:13,040 --> 00:25:15,800
jadeforméjas, lai korigetu Sos attéla izkroplojumus.

350
00:25:15,880 --> 00:25:18,960
Rezultata tiek ieguta nemirgojosa zvaigzne.

351
00:25:19,040 --> 00:25:22,600
To sauc par adaptivo optiku, un ta ir liela magiska izveiciba

352
00:25:22,680 --> 00:25:24,320
masdienu astronomija.

353
00:25:24,400 --> 00:25:28,840
Bez tas atmosféra musu skatu Visuma aizmiglotu.

354
00:25:28,920 --> 00:25:32,880
Bet ar to masu attéli ir loti asi.

355
00:25:35,480 --> 00:25:39,480
Vél viens optikas brinumlidzeklis ir interferometrija.

356
00:25:39,560 --> 00:25:43,360
Ta izmanto gaismu no diviem atseviskiem teleskopiem,

357
00:25:43,440 --> 00:25:46,640
savadot to kopa viena punkta un saglabajot

358
00:25:46,720 --> 00:25:49,320
gaismas vilnu relativas novirzes.

359
00:25:49,400 --> 00:25:53,160
Ja tas tiek izdarits pietiekami precizi, tad divi teleskopi

360
00:25:53,240 --> 00:25:56,600
darbojas ta, it ka tie batu dala no viena milziga spogula,

361



00:25:56,680 --> 00:25:59,920
kura izméri ir attalums starp tiem.

362
00:25:59,960 --> 00:26:04,040
Rezultata interferometrija dod teleskopam asu redzi.

363
00:26:04,120 --> 00:26:07,600
Tas lauj ar mazakiem teleskopiem iegut tadu detalizacijas pakapi,

364
00:26:07,680 --> 00:26:12,440
kada citadi botu saskatama tikai ar daudz lielakiem teleskopiem.

365
00:26:12,520 --> 00:26:15,600
Abi Keka teleskopi Maunakea kalna regulari darbojas vienoti

366
00:26:15,080 --> 00:26:17,520
ka interferometrs.

367
00:26:17,600 --> 00:26:21,440
VLT gadijuma visi Cetri teleskopi var darboties kopa.

368
00:26:21,520 --> 00:26:24,760
Papildus vairaki mazaki paligteleskopi var tikt

369
00:26:24,840 --> 00:26:28,880
pievienoti sistémai, lai vél vairak uzlabotu skatu.

370
00:26:29,840 --> 00:26:33,400
Visapkart pasaulei izvietoti ari citi lieli teleskopi.

371
00:26:33,480 --> 00:26:37,480
Subaru un Ziemelu Gemini teleskops Maunakea.

372
00:26:37,560 --> 00:26:42,240 5
Dienvidu Gemini un Magelana (Magellan) teleskops Cile.

373
00:26:42,320 --> 00:26:46,280
Lielais binokularais teleskops Arizona.

374
00:26:48,200 --> 00:26:50,800
Tie visi ir uzbuvéti vislabakajas novérosanas vietas.

375
00:26:50,840 --> 00:26:53,720
Augstu un sausumda, skaidras un tumsas vietas.

376
00:26:53,840 --> 00:26:56,640
To acis ir tik lielas ka peldbaseini.



377
00:26:56,760 --> 00:27:00,400
Visi aprikoti ar adaptivo optiku, lai kompensétu

378
00:27:00,440 --> 00:27:02,080
atmosféras aizmiglojoSos efektus.

379
00:27:02,200 --> 00:27:05,960
Un dazreiz tiem piemit virtuala nezvéra izskirtspéja,

380
00:27:06,040 --> 00:27:08,640
pateicoties interfeometrijai.

381
00:27:09,680 --> 00:27:11,800
Seit més redzam, ko tie mums ir lavusi saskatit.

382
00:27:11,920 --> 00:27:13,400
Planétas.

383
00:27:16,600 --> 00:27:18,240
Miglaji.

384
00:27:19,360 --> 00:27:23,960
Dazu zvaigznu patiesie izméri un saspiestas formas.

385
00:27:23,960 --> 00:27:27,160
Auksta planéta, kas aprinko brana pundura zvaigzni.

386
00:27:27,200 --> 00:27:31,480
Un milzigas zvaigznes, kas virpulo apkart masu Piena Cela Galaktikas kodolam

387
00:27:31,600 --> 00:27:36,720
supermasiva melna cauruma gravitacijas ietekmé.

388
00:27:36,840 --> 00:27:40,400
Més esam talu tikusi kopS Galileja laikiem.

389
00:27:40,000 --> 00:27:44,760
4. No sudraba lidz silicijam

390
00:27:45,840 --> 00:27:49,000
Pirms 400 gadiem, kad G.Galilejs gribéja paradit citiem, ko

391
00:27:49,120 --> 00:27:53,000
vin$ redz sava teleskopa, vinam tas bija jauzzimé.

392
00:27:53,120 --> 00:27:56,240
Méness bakurétaina seja.



393
00:27:56,300 --> 00:28:00,400
Jupitera pavadonu dejosSana.

394
00:28:00,520 --> 00:28:02,160
Saules plankumi.

395
00:28:02,280 --> 00:28:04,160
Vai Oriona zvaigznes.

396
00:28:04,280 --> 00:28:06,720
Savus zimé&jumus vins publicéja gramatina

397
00:28:06,760 --> 00:28:08,400
Zvaigznu véstnesis.

398
00:28:08,440 --> 00:28:10,800
Tas bija vienigais veids, ka paradit savus atklajumus

399
00:28:10,920 --> 00:28:12,400
citiem.

400
00:28:12,440 --> 00:28:16,640
Vairak ka divus gadsimtus astronomiem bija japrot zimét.

401
00:28:16,760 --> 00:28:19,000
Skatoties teleskopu okularos, vini ropigi

402
00:28:19,120 --> 00:28:20,960
uzziméja to, kas redzams.

403
00:28:21,040 --> 00:28:23,080
Sastingusu Méness ainavu.

404
00:28:23,200 --> 00:28:25,960
Vétru Jupitera atmosféra.

405
00:28:26,040 --> 00:28:29,000
Smalku gazes plivuru tala miglaja.

406
00:28:29,120 --> 00:28:32,320
Un dazreiz vini parsteidzigi centas izskaidrot redzéto.

407
00:28:32,440 --> 00:28:36,560
Tum$as linijas uz Marsa virsmas vini noturéja par kanaliem,

408
00:28:36,680 --> 00:28:39,880



domadami, ka uz sarkanas planétas virsmas ir sapratigas butnes.

409
00:28:39,960 --> 00:28:43,480
Tagad més zinam, ka Sie kandli ir optisks mans.

410
00:28:43,600 --> 00:28:47,160
Astronomiem loti bija vajadzigs objektivs veids, ka registrét

411
00:28:47,280 --> 00:28:51,480
teleskopa savakto gaismu, pirms informacija par to

412
00:28:51,520 --> 00:28:54,480
izgajusi caur vinu smadzeném un vinu rakstamrikiem.

413
00:28:54,600 --> 00:28:57,400
Te paliga naca fotografésana.

414
00:28:58,760 --> 00:29:01,160
Pirma Méness dagerotipija.

415
00:29:01,200 --> 00:29:03,880
To ieguvis Henrijs Dreipers 1840. gada.

416
00:29:03,920 --> 00:29:07,240
Sai fotografijai vél nebija pat 15 gadu, kad astronomi

417
00:29:07,3060 --> 00:29:10,880
jau apjauta fotografésanas revolucionards iespéjas.

418
00:29:10,920 --> 00:29:13,080
Ka tad fotograféSana darbojas?

419
00:29:13,120 --> 00:29:17,160
Fotografiskas plates gaismjutiga emulsija satur

420
00:29:17,280 --> 00:29:19,400
sikus sudraba halogéna graudinus.

421
00:29:19,440 --> 00:29:22,160
Ja tos patur gaisma, tie klast tumsi.

422
00:29:22,200 --> 00:29:24,800
Tadéjadi iegustams negativs debess attéls

423
00:29:24,920 --> 00:29:28,080
ar tumsam zvaigzném uz gaisa fona.

424



00:29:28,200 --> 00:29:31,560
Tacu patiesais ieguvums ir tas, ka fotografisko plati var

425
00:29:31,680 --> 00:29:33,960
eksponét stundam ilgi.

426
00:29:34,040 --> 00:29:36,720
Kad jos skataties uz nakts debesi ar neapbrunotam acim

427
00:29:36,760 --> 00:29:39,640
un tas ir adaptéjusas tumsai, jos nevarat saskatit vairak un vairak,

428
00:29:39,680 --> 00:29:42,320
skatoties ilgak un ilgak.

429
00:29:42,440 --> 00:29:45,240
Bet ar fotografisko plati jus tiesSi to varat izdarit.

430
00:29:45,360 --> 00:29:48,480
Jas varat vakt un papildinat gaismu stundam ilgi.

431
00:29:48,600 --> 00:29:52,880
Tadejadi garaka ekspozicija paradis vairak un vairak zvaigznu.

432
00:29:52,920 --> 00:29:54,160
Un vél.

433
00:29:54,200 --> 00:29:55,240
Un veél.

434
00:29:55,360 --> 00:29:57,320
Un vél vairak.

435
00:29:58,360 --> 00:30:02,000 5
20. gadsimta piecdesmitajos gados Palomara observatorija Smita teleskopu

436
00:30:02,120 --> 00:30:05,160
izmantoja, lai nofotografétu visu debess ziemelu puslodi.

437
00:30:05,280 --> 00:30:10,080
Gandriz 2000 fotografisko plasu, katra gandriz stundu eksponéta.

438
00:30:10,120 --> 00:30:12,960
Lidz $im neapzinatas bagatibas atklajums.

439
00:30:12,960 --> 00:30:17,080
FotograféSana parvérta novérosanas astronomiju par istu zinatni.



440
00:30:17,200 --> 00:30:21,480
Objektivu, méramu un atkartojamu.

441
00:30:21,600 --> 00:30:23,240
Tacu sudrabs bija visai mazjutigs.

442
00:30:23,280 --> 00:30:25,480
Bija vajadziga pacietiba.

443
00:30:27,120 --> 00:30:29,880
Digitala revolucija visu izmainija.

444
00:30:29,920 --> 00:30:31,640
Silicijs naca sudraba vieta.

445
00:30:31,760 --> 00:30:34,480
Pikseli aizvietoja graudinus.

446
00:30:36,360 --> 00:30:40,000
Pat parastajas fotokamerdas vairs nelieto fotofilmas.

447
00:30:40,120 --> 00:30:43,560
Ta vieta attélus registre gaismas jutigas mikroshémas:

448
00:30:43,600 --> 00:30:47,800
ladinsaites matricas jeb CCD.

449
00:30:47,920 --> 00:30:51,560
Profesionalu CCD ir arkartigi jutigi.

450
00:30:51,680 --> 00:30:54,640
Un lai tos padaritu vél jutigdkos, tos atdzesé

451
00:30:54,680 --> 00:30:57,960
lidz zemam temperataram, lietojot Skidro slapekli.

452
00:30:58,040 --> 00:31:00,720
Gandriz katrs fotons tiek registréts.

453
00:31:00,760 --> 00:31:05,640
Iznakuma ekspozicijas var bot daudz isakas.

454
00:31:05,760 --> 00:31:09,480
Tas, ko Palomara observatorijas debess apskata sasniedza viena stunda,

455
00:31:09,600 --> 00:31:13,160
ar CCD izdarams paris minateés,



456
00:31:13,200 --> 00:31:15,560
lietojot mazaku teleskopu.

457
00:31:15,600 --> 00:31:18,080
Tomér silicija revolucija nav beigusies.

458
00:31:18,200 --> 00:31:21,080
Astronomi izgatavojusi milzigas CCD kameras ar

459
00:31:21,200 --> 00:31:23,560
simtiem miljonu pikselu.

460
00:31:23,000 --> 00:31:26,320
Un buas veél vairak.

461
00:31:28,120 --> 00:31:32,560
Digitalo attélu milziga priekSrociba ir ta, ka tie ir, nu, digitali.

462
00:31:32,600 --> 00:31:35,800
Tie visi ir gatavi apstradei ar datoriem.

463
00:31:35,840 --> 00:31:38,800
Astronomi lieto ipasSas programmas, lai

464
00:31:38,840 --> 00:31:40,880
analizétu savus debess novérojumus.

465
00:31:40,880 --> 00:31:45,080
PalielinaSana, kontrasta mainiSana paver sikakas detalas

466
00:31:45,200 --> 00:31:47,640
miglajos un galaktikas.

467
00:31:47,760 --> 00:31:51,240
KodéSana ar krasam pastiprina un parada struktouras, kas

468
00:31:51,280 --> 00:31:53,640
citadi botu grati saskatamas.

469
00:31:53,680 --> 00:31:57,880
Turklat, kombinéjot viena un ta pasa objekta vairakus attélus, kas

470
00:31:57,920 --> 00:32:00,400
uznemti caur dazadiem krasu filtriem, iespéjams

471
00:32:00,520 --> 00:32:04,320



radit iespaidigas kompozicijas, kas ir uz robezas

472
00:32:04,440 --> 00:32:06,720
starp zinatni un makslu.

473
00:32:06,840 --> 00:32:09,880
Ari jums var bot ieguvums no digitalas astronomijas.

474
00:32:09,9060 --> 00:32:13,960
Nekad nav bijis tik viegli sev par prieku iegut

475
00:32:13,960 --> 00:32:15,800
apbrinojamus kosmosa attélus.

476
00:32:15,920 --> 00:32:20,080
Visuma bildes viegli dabujamas peles klikSka attaluma!

477
00:32:20,680 --> 00:32:24,160
Robotteleskopi, kas apgadati ar jutigiem elektroniskiem detektoriem

478
00:32:24,280 --> 00:32:27,800
katru bridi, ari pasreiz, uzrauga debesi.

479
00:32:27,920 --> 00:32:30,880
Slouna teleskops Nomeksika ir nofotograféjis

480
00:32:30,9060 --> 00:32:34,000
un registréjis kataloga vairak neka simt miljonu debess objektu,

481
00:32:34,120 --> 00:32:38,160
izmérijis attalumu 1idz miljoniem galaktiku, un atklajis

482
00:32:38,280 --> 00:32:41,480
simtiem tokstosu jaunu kvazaru.

483
00:32:41,520 --> 00:32:44,000
Bet ar vienu apskatu nepietiek.

484
00:32:44,120 --> 00:32:47,400
Visums ir vienmér mainigs.

485
00:32:47,520 --> 00:32:51,240
Ledainas kométas nak un iet

486
00:32:51,280 --> 00:32:53,640
savu celu.

487



00:32:53,760 --> 00:32:56,720
Paskrien garam asteroidi.

488
00:32:56,840 --> 00:33:00,560
Talas citplanétas rinko ap savam mates zvaigzném, reizém

489
00:33:00,680 --> 00:33:02,880
aizsedzot dalu no zvaigznes gaismas.

490
00:33:02,900 --> 00:33:08,800
Parnovas eksplodé, bet citur dzimst jaunas zvaigznes.

491

00:33:08,840 --> 00:33:17,960

Pulsari uzzibsni, detoné gamma staru uzliesmot@ji ... melnajos caurumos notiek akrécija.
492

00:33:18,040 --> 00:33:21,720
Lai izsekotu $im dabas grandiozam rotalam, astronomi

493
00:33:21,840 --> 00:33:25,240
vélas izdarit pilnas debess apskatus katru gadu.

494
00:33:25,300 --> 00:33:26,840
Vai katru ménesi.

495
00:33:26,920 --> 00:33:28,640
Vai divreiz nedéla.

496
00:33:28,680 --> 00:33:33,800
Vismaz tads ir ambiciozais mérkis Lielajam Sinoptiska Apskata Teleskopam - LSST.

497
00:33:33,920 --> 00:33:39,400
Ja tas bas pabeigts 2015. gada, ta tris gigapikselu kamera atveérs

498
00:33:39,440 --> 00:33:42,080
timekla kameras logu uz Visumu.

499
00:33:42,200 --> 00:33:45,960
Piepildot ne tikai astronomu sapnus, $is spogulteleskops

500
00:33:46,040 --> 00:33:51,080
ik pa trim naktim fotografés gandriz visu debesi.

501
00:33:56,000 --> 00:34:00,760
5. Redzot neredzamo

502
00:34:02,360 --> 00:34:05,080
Kad jos klausaties savu milako maziku, jasu ausis uztver



503
00:34:05,160 --> 00:34:08,800
loti plasu frekvencu diapazonu - no viszemakas basa ribonas

504
00:34:08,920 --> 00:34:12,120
lidz pat augstako tonu vibracijam.

505
00:34:12,200 --> 00:34:14,960
Tagad iedomajieties, ka jasu ausis uztver tikai loti ierobezotu

506
00:34:15,360 --> 00:34:16,920
frekvencu diapazonu.

507
00:34:16,900 --> 00:34:19,520
Jas nesaklausitu lielako dalu skanu burvibas!

508
00:34:19,600 --> 00:34:23,000
Bet tie$i Sada situacija strada astronomi.

509
00:34:23,080 --> 00:34:26,160
Masu acis uztver tikai loti Sauru

510
00:34:26,240 --> 00:34:29,000
gaismas frekvencu diapazonu - redzamo gaismu.

511
00:34:29,080 --> 00:34:31,560
Tacu més neredzam cita veida

512
00:34:31,640 --> 00:34:33,600
elektromagnétisko starojumu.

513
00:34:33,680 --> 00:34:36,640
Tomér Visuma ir daudz objektu, kas izstaro

514
00:34:36,720 --> 00:34:39,960
citas elektromagnétiska spektra dalas.

515
00:34:40,040 --> 00:34:43,760
Pieméram, 20. gadsimta 30@. gados nejausi tika atklati

516
00:34:43,840 --> 00:34:47,240
no kosmosa dzilumiem nako$i radiovilni.

517
00:34:47,320 --> 00:34:49,960
Dalai no Siem vilniem ir tada pati frekvence ka josu iecienitakajai

518
00:34:50,040 --> 00:34:53,160
radiostacijai, bet tie ir vajaki, un, protams, tie



519
00:34:53,240 --> 00:34:55,280
nav klausami.

520
00:34:56,520 --> 00:34:59,960
Lai uztvertu Visuma radiovilnus, jums ir nepiecieSams ipass

521
00:35:00,040 --> 00:35:02,560
uztvéréjs - radioteleskops.

522
00:35:02,680 --> 00:35:06,960
Misdienas visu, iznemot visgarako, vilnu radioteleskops ir vienkarss Skivis.

523
00:35:07,040 --> 00:35:10,080
Tas ir 1lidzigs optiska teleskopa galvenajam spogulim.

524
00:35:10,200 --> 00:35:14,400
Bet, ta ka radiovilpi ir daudz garaki par redzamas gaismas vilniem,

525
00:35:14,440 --> 00:35:17,240
Skivja virsmai nav jabot gandriz tikpat gludai

526
00:35:17,360 --> 00:35:19,000
ka spogula virsmai.

527
00:35:19,120 --> 00:35:21,640
Un tapéc ir daudz vienkarsak uzbuvét

528
00:35:21,680 --> 00:35:26,800
lielu radioteleskopu neka lielu optisko teleskopu.

529
00:35:26,840 --> 00:35:30,960
Radio diapazona ir ari daudz vienkarsak veikt interferometriju.

530
00:35:30,960 --> 00:35:34,080
Ta ir novérojumu detalizétibas palielinasana,

531
00:35:34,120 --> 00:35:37,960
apvienojot divu atsevisku teleskopu novérojumu datus ta, it ka

532
00:35:38,040 --> 00:35:41,560
tie bdtu dala no viena liela Skivja.

533
00:35:41,0600 --> 00:35:44,640
Pieméram, Loti liela rezga (Very Large Array — VLA) radioteleskops Nomeksika sastav no

534
00:35:44,680 --> 00:35:49,720



27 atseviskam 25 metru diametra antenam.

535
00:35:49,760 --> 00:35:52,960
Katru antenu var darbinat atseviski, un

536
00:35:53,040 --> 00:35:56,400
ta visplasakaja konfiguracija rezgis veido virtualu $kivi

537
00:35:56,520 --> 00:36:00,800
ar 36 kilometru diametru.

538
00:36:00,920 --> 00:36:03,560
Ka tad isti izskatas Visums radio diapazona?

539
00:36:03,680 --> 00:36:08,000
Vispirms jau masu Saule spid loti spozi radiovilnos.

540
00:36:08,120 --> 00:36:10,720
Tapat radiovilnus izstaro ari masu Piena Cela Galaktikas centrs.

541
00:36:10,760 --> 00:36:12,400
Bet pieméru ir vél vairak.

542
00:36:12,520 --> 00:36:16,480
Pulsari ir loti blivas zvaigznes, kas izstaro radiovilnus

543
00:36:16,520 --> 00:36:18,640
tikai Sauros kalos.

544
00:36:18,680 --> 00:36:21,800
Bez tam tie roté ar atrumu lidz pat vairakiem simtiem

545
00:36:21,840 --> 00:36:23,720
apgriezienu sekundé.

546
00:36:23,760 --> 00:36:27,800
Isteniba pulsari izskatas ka rotéjo$as radiobakas.

547
00:36:27,920 --> 00:36:31,320
Més redzam to regularos un atros

548
00:36:31,360 --> 00:36:34,320
loti 1so radiovilnu impulsus.

549
00:36:34,440 --> 00:36:36,640
No Sejienes ari célies pulsara nosaukums.

550



00:36:36,680 --> 00:36:39,320
Radiostarojuma avots, kas pazistams ka Kasiopejas A, patiesiba ir

551
00:36:39,440 --> 00:36:43,640
17. gadsimta uzliesmojusas parnovas paliekas.

552
00:36:43,680 --> 00:36:48,240
Centaura A, Gulbja A un Jaunavas A ir milzu galaktikas, kas

553
00:36:48,280 --> 00:36:50,640
izstaro loti spécigu radiostarojumu.

554
00:36:50,680 --> 00:36:55,960
Katras minétas galaktikas centra atrodas masivs melnais caurums.

555
00:36:56,040 --> 00:37:00,000
Dazas radiogalaktikas un kvazari ir tik jaudigi, ka

556
00:37:00,120 --> 00:37:05,320
to signalus var uztvert 10 miljardu gaismas gadu attaluma.

557
00:37:05,360 --> 00:37:08,880
Visumu piepilda ari vaja, relativi isu

558
00:37:08,960 --> 00:37:11,320
radiovilnu Snakona.

559
00:37:11,360 --> 00:37:14,160
Tas ir kosmiskais mikrovilnu fons,

560
00:37:14,200 --> 00:37:16,400
Liela Spradziena atbalss -

561
00:37:16,440 --> 00:37:20,560
Visuma karsta sakuma atblazma.

562
00:37:22,120 --> 00:37:26,400
Katra spektra dala ietver savu informaciju.

563
00:37:26,440 --> 00:37:29,960
Milimetru un submilimetru vilnos astronomi péta

564
00:37:29,960 --> 00:37:33,080
galaktiku veidoSanos Visuma agrakajos posmos, ka ari masu Piena Cela

565
00:37:33,200 --> 00:37:37,240
zvaigznu un planétu izcelsmi.



566
00:37:37,280 --> 00:37:41,400
Bet lielako $1 starojuma dalu aiztur Zemes atmosféra esoSie tdens tvaiki.

567
00:37:41,520 --> 00:37:44,400
Lai to novérotu, jums jaatrod augsta un sausa vieta,

568
00:37:44,440 --> 00:37:47,320
pieméram, Ljano de Cahnator observatorija.

569
00:37:47,440 --> 00:37:50,960
Piecu kilometru augstuma virs juras limena Saja sirredlaja plakankalné

570
00:37:50,960 --> 00:37:53,960
Ciles ziemelos tiek bavets ALMA -

571
00:37:54,040 --> 00:37:56,880
Atakamas Lielais milimetru vilnu rezga (Atacama Large Millimeter Array) radioteleskops.

572
00:37:56,920 --> 00:38:01,880
Péc ta pabeigSanas 2014. gada ALMA bas vislielaka jebkad uzbavéta

573
00:38:01,920 --> 00:38:04,320
astronomiska observatorija.

574
00:38:04,840 --> 00:38:09,960
Saskanoti darbosies 64 simts tonnu smagas antenas.

575

00:38:09,900 --> 00:38:13,880

Milzigas parvietojamas platformas tas izvietos teritorija, kuras izméri lidzinas Londonati,
lai

576
00:38:13,960 --> 00:38:16,800
palielinatu attéla detalas, vai sakartos tas ciesi kopa,

577
00:38:16,880 --> 00:38:19,000
lai nodros$inatu plasaku redzeslauku.

578
00:38:19,120 --> 00:38:23,240
Katra kustiba tiks veikta ar milimetra precizitati.

579
00:38:24,680 --> 00:38:28,160
Daudzi objekti Visuma izstaro ari infrasarkanaja diapazona.

580
00:38:28,280 --> 00:38:31,960
Viljama HerSela atklatais infrasarkanais starojums tiek biezi dévéts ari par

581
00:38:32,040 --> 00:38:36,720



siltuma starojumu, jo to izstaro visi relativi siltie objekti,

582
00:38:36,760 --> 00:38:39,080
ieskaitot cilvekus.

583
00:38:41,840 --> 00:38:45,240
Jus, iespéjams, zinat par infrasarkano starojumu daudz vairak, neka jus domajat.

584
00:38:45,300 --> 00:38:48,240
Uz Zemes $o starojumu izmanto

585
00:38:48,360 --> 00:38:51,160
nakts redzamibas brilles un kameras.

586
00:38:51,280 --> 00:38:55,160
Tacu, lai uztvertu vaju infrasarkano starojumu no taliem objektiem, astronomiem

587
00:38:55,280 --> 00:38:58,960
ir nepiecieSami loti jotigi detektori, kas ir atdzeséti 1idz daziem gradiem

588
00:38:59,040 --> 00:39:04,000
virs absolutds nulles, lai apslapétu pasu detektoru izstaroto siltumu.

589
00:39:06,920 --> 00:39:11,720
Masdienas vislielakie optiskie teleskopi ir aprikoti ari ar infrasarkanajam kameram.

590
00:39:11,760 --> 00:39:15,320
Tas jums lauj redzét cauri kosmisko puteklu makonim, atklajot

591
00:39:15,440 --> 00:39:20,240
jaundzimusas zvaigznes ta iekS$iené, kuras nav novérojamas ar optisko teleskopu.

592

00:39:20,280 --> 00:39:25,080

Pieméram, aplokosim 31 ievérojama zvaigznu veidoSanas apgabala Oriona zvaigznaja optisko
attelu.

593
00:39:25,200 --> 00:39:27,400
Bet, lok, cik atSkirigi tas izskatas, raugoties caur

594
00:39:27,520 --> 00:39:30,080
infrasarkano kameru!

595
00:39:30,200 --> 00:39:33,320
Novérojumi infrasarkanaja diapazona ir loti noderigi, lai pétitu

596
00:39:33,3060 --> 00:39:35,960
vistalakas galaktikas.



597
00:39:35,960 --> 00:39:41,000
Tikko izveidojusas zvaigznes jaunas galaktikas spid loti spozi ultravioletaja diapazona.

598
00:39:41,120 --> 00:39:45,000
Bet tad Sai ultravioletajai gaismai ir javeic miljardiem kilometru,

599
00:39:45,120 --> 00:39:46,640
Skersojot Visumu, kas izpleSas.

600
00:39:46,760 --> 00:39:50,560
Visuma izpleSanas izstiepj gaismas vilnus ta, ka bridi,

601
00:39:50,600 --> 00:39:55,240
kad més tos uztveram, tie ir nobiditi uz tuvo infrasarkano diapazonu.

602
00:39:56,600 --> 00:40:00,240
Sis elegantais instruments ir MAGIC teleskops Lapalma.

603
00:40:00,3060 --> 00:40:02,960
Tas debesis meklé kosmiskos gamma starus -

604
00:40:02,960 --> 00:40:06,800
visenergétiskako daba sastopamo starojumu.

605
00:40:08,300 --> 00:40:10,960
Par laimi, letalos gamma starus aiztur

606
00:40:10,960 --> 00:40:12,320
Zemes atmosféra.

607
00:40:12,360 --> 00:40:16,000
Bet tie atstaj pédas, kuras péta astronomi.

608
00:40:16,120 --> 00:40:19,000
Sasniedzot Zemes atmosféru, tie veido

609
00:40:19,120 --> 00:40:20,640
energetisku dalinu kaskades.

610
00:40:20,760 --> 00:40:25,320
Tas savukart veido vaju starojumu, kuru uztver MAGIC.

611
00:40:26,920 --> 00:40:30,640
S1 ir Pjéra 0zé (Pierre Auger) observatorija Argentina.

612
00:40:30,680 --> 00:40:33,080
Tas pat neizskatas péc teleskopa.



613
00:40:33,120 --> 00:40:38,960
Pjéra 0zé observatorija ir 1600 detektoru, kas izvietoti vairak neka 3000

614
00:40:38,960 --> 00:40:40,240
kvadratkilometru plasa teritorija.

615
00:40:40,300 --> 00:40:44,500
Tie uztver kosmisko staru dalinas no talam parnovam

616
00:40:44,600 --> 00:40:46,480
un melnajiem caurumiem.

617
00:40:47,680 --> 00:40:52,400
Un ka ar neitrino detektoriem, kas iebavéti dzilas Sahtas vai okeana,

618
00:40:52,520 --> 00:40:55,720
vai Antarktidas ledu.

619
00:40:55,840 --> 00:40:57,880
Vai jos tos sauktu par teleskopiem?

620
00:40:57,960 --> 00:40:59,400
Kapéc gan né?

621
00:40:59,520 --> 00:41:03,800
Galu gala tie novéro Visumu, kaut ari tie neuztver informdaciju no

622
00:41:03,840 --> 00:41:06,080
elektromagnétiska spektra.

623
00:41:06,120 --> 00:41:09,880
Neitrino ir groti uztveramas dalinas, kas rodas Saulé

624
00:41:09,960 --> 00:41:12,240
un parnovu uzliesmojumos.

625
00:41:12,360 --> 00:41:15,800
Tas radas pat pasa Lielaja Spradziena.

626
00:41:15,920 --> 00:41:20,640
AtSkiriba no citam elementardalinam neitrino var Skérsot

627
00:41:20,0680 --> 00:41:25,640
vielu, parvietoties gandriz ar gaismas atrumu, un tiem nav elektriska ladina.

628
00:41:25,760 --> 00:41:30,240



Kaut ari $1s dalinas ir groti pétit, to ir arkartigi daudz.

629
00:41:30,280 --> 00:41:34,160
Ik sekundi caur jums iziet vairak neka 50 triljonu

630
00:41:34,200 --> 00:41:36,560
elektronu neitrino no Saules.

631
00:41:36,680 --> 00:41:40,800
Visbeidzot, astronomi un fiziki ir apvienojusi spékus, lai uzbavétu

632
00:41:40,920 --> 00:41:42,640
gravitacijas vilnu detektorus.

633
@0:41:42,680 --> 00:41:46,640
Sie "teleskopi" nenovéro starojumu un neuztver dalinas.

634
00:41:46,680 --> 00:41:51,240
Tie méra sikus vilnisSus pasa laiktelpas struktora,

635
00:41:51,280 --> 00:41:56,960
kuras ideju paredzéja Alberta EinsSteina vispdriga relativitates teorija.

636
00:41:57,040 --> 00:42:01,160
Ar iespaidigu instrumentu dazadibu astronomi ir padarijus$i pieejamu pilnu

637
00:42:01,200 --> 00:42:06,960
elektromagnétiska starojuma spektru, un uzdros$inajusies pat vél vairak.

638
00:42:07,040 --> 00:42:11,240
Tacu dazus novérojumus vienkarsi nevar veikt no Zemes.

639
00:42:11,280 --> 00:42:12,800
Kads ir risinajums?

640
00:42:12,920 --> 00:42:15,240
Kosmiskie teleskopi.

641
00:42:22,000 --> 00:42:26,560
6. Arpus Zemes

642
00:42:28,560 --> 00:42:30,400
Habla kosmiskais teleskops (HST - Hubble Space Telescope)

643
00:42:30,480 --> 00:42:33,360
Tas ir visu laiku visslavenakais teleskops.

644



00:42:33,440 --> 00:42:34,800
Un tam ir savs iemesls.

645
00:42:34,880 --> 00:42:38,560
HST ir radikali parveidojis virkni lietu astronomija.

646
00:42:38,640 --> 00:42:42,040
Masdienu skatijuma HST spogulis isteniba ir diezgan mazs.

0647
00:42:42,120 --> 00:42:45,040
Ta diametrs ir tikai 2,4 metri.

648
00:42:45,120 --> 00:42:48,640
Bet tas burtiska nozimé nav masu planétas teleskops.

649
00:42:48,720 --> 00:42:52,360
Atrodoties augstu virs atmosféras traucéjosajiem efektiem, tam ir izcili

650
00:42:52,440 --> 00:42:54,6000
ass skatijums uz Visumu.

651
00:42:54,680 --> 00:42:59,360
Un papildus tam, HST var novérot ultravioletaja un tuvaja infrasarkanaja gaisma.

652
00:42:59,440 --> 00:43:02,480
So gaismu nevar redzét Zemes teleskopi, jo

653
00:43:02,560 --> 00:43:05,880
to aiztur atmosféra.

654
00:43:05,960 --> 00:43:09,880
Kameras un spektrografi, dazi pat telefona budinas izméra

655
00:43:09,960 --> 00:43:14,600
sadala un registrée gaismu no taliem kosmiskiem apgabaliem.

656
00:43:14,680 --> 00:43:19,320
Lidzigi Zemes teleskopiem, HST laiku pa laikam tiek uzlabots.

657
00:43:19,400 --> 00:43:22,760
Astronauti atklata kosmosa veic apkalpes darbus.

658
00:43:22,840 --> 00:43:24,440
Salazusas detalas tiek nomainitas.

659
00:43:24,520 --> 00:43:27,000
Vecos instrumentus aizvieto ar jauniem un



660
00:43:27,080 --> 00:43:29,800
visjaunakas tehnologijas iekartam.

661
00:43:29,880 --> 00:43:33,280
HST ir kluvis par astronomijas novérojumu spékstaciju.

662
00:43:33,300 --> 00:43:37,240
Un tas ir izmainijis masu izpratni par kosmosu.

663
00:43:39,840 --> 00:43:44,800
Ar savu labo redzi HST ir novérojis gadalaiku izmainas uz Marsa,

664
00:43:45,920 --> 00:43:48,800
kométas ietrieksanos Jupitera,

665
00:43:50,520 --> 00:43:53,880
Saturna gredzenus sanskata

666
00:43:56,920 --> 00:44:00,400
un pat neliela Plutona virsmu.

667
00:44:00,480 --> 00:44:06,320
Tas ir lavis apskatit zvaigznu dzives ciklu no to dzimSanas un mazotnes perioda

668
00:44:06,600 --> 00:44:12,560
puteklu piesatinatajos gazu makonos 1lidz pat to atvadu véstij

669
00:44:12,640 --> 00:44:17,800
smalka miglaja forma, kurus 1léni Visuma izsviez mirstos$as zvaigznes;

670

00:44:17,920 --> 00:44:24,960

vai ka titanisku apjomu parnovu spradzienus, kas spozuma gandriz parspéj to majvietas
galaktiku.

671
00:44:25,040 --> 00:44:28,960
Dzili Oriona miglaja, HST pat saskatija vietu, kur veidojas

672
00:44:29,040 --> 00:44:34,080
jaunas saules sistémas: puteklu diski ap jaundzimuSam zvaigzném, kas var driz

673
00:44:34,120 --> 00:44:36,080
kondenséties par planétam.

674
00:44:36,200 --> 00:44:40,320
Kosmiskais teleskops ir pétijis tokstoSiem atsevisku zvaigznu lielajas lodveida

675
00:44:40,440 --> 00:44:45,900



kopas, Visuma senakajas zvaigznu gimenés.

676
00:44:46,040 --> 00:44:48,320
Un, protams, galaktikas.

677
00:44:48,440 --> 00:44:51,960
Nekad agrak astronomi nebija redzéjusi tik daudz zvaigznu.

678
00:44:51,9060 --> 00:44:58,800
Majestatiskas spirales, absorbéjoSas puteklu joslas, spécigas sadursmes.

679
00:45:01,040 --> 00:45:05,480
TukSu debess apgabalu ipasi ilgas ekspozicijas ir atklajusas

680
00:45:05,520 --> 00:45:10,080
tokstoSiem blavu galaktiku miljardiem gaismas gadu attaluma.

681
00:45:10,120 --> 00:45:13,960
Fotonus, kas bija izstaroti, agra Visuma jauniba.

682
00:45:14,040 --> 00:45:18,400
Logs uz talu pagatni, izgaismojot iepriek$ nezinamo

683
00:45:18,440 --> 00:45:21,560
par attistiba esoSo kosmosu.

684
00:45:22,200 --> 00:45:24,880
HST nav vienigais kosmiskais teleskops.

685

00:45:24,920 --> 00:45:29,800

Sis ir NASA Spicera kosmiskais teleskops (SST Spitzer Space Telescope), kas darbu saka
2003.gada augusta.

686
00:45:29,920 --> 00:45:33,720
Sava zina tas ir HST analogs infrasarkanaja diapazona.

687
00:45:33,760 --> 00:45:37,960
SST spogulis ir 85 cm diametra.

688
00:45:37,960 --> 00:45:41,080
Bet teleskops slépjas aiz siltuma vairoga, kas to

689
00:45:41,200 --> 00:45:42,480
aizsarga no Saules.

690
00:45:42,520 --> 00:45:47,160
Un ta detektori ir ievietoti Skidra hélija termosa.



691
00:45:47,200 --> 00:45:50,080
Seit detektori ir atdzeséti lidz daziem gradiem

692
00:45:50,200 --> 00:45:51,800
virs absolutas nulles.

693
00:45:51,920 --> 00:45:55,560
Tas padara tos loti jotigus.

694
00:45:55,080 --> 00:45:58,720
SST ir atklajis puteklaino Visumu.

695
00:45:58,760 --> 00:46:02,560
Tum$i, necaurspidigi puteklu makoni kvélo infrasarkanajos staros, kad tie

696
00:46:02,680 --> 00:46:04,560
sakarst no ieksSpuses.

697
00:46:04,0600 --> 00:46:08,720
Triecienvilni no galaktiku sadursmém sagrupé puteklus neaprakstamos gredzenos

698
00:46:08,760 --> 00:46:13,480
un gravitativos paisuma veidojumos jaunds vietds, kur rasties zvaigzném.

699
00:46:15,520 --> 00:46:19,080
Putekli rodas ari péc zvaigznes naves.

700
00:46:19,200 --> 00:46:23,080
SST atrada, ka planetarie miglaji un parnovu paliekas ir pilditas

701
00:46:23,200 --> 00:46:28,320
ar puteklu dalinam - nepiecieSamajiem topo3o planétu bavniecibas elementiem.

702
00:46:28,440 --> 00:46:32,080
Citos infrasarkano staru garumos SST var redzét caur puteklu

703
00:46:32,200 --> 00:46:37,720
makoniem, atklajot tumsaja vidusdala pasléptas zvaigznes.

704
00:46:37,840 --> 00:46:40,960
Visbeidzot, kosmiska teleskopa spektrografi ir izpétijusi

705
00:46:40,960 --> 00:46:44,880
citplanétu atmosféras — gazu milziem ka Jupiters,

706
00:46:44,920 --> 00:46:48,880
kas steidzas aprinkot tuvas zvaigznes tikai dazu dienu laika.



707
00:46:50,680 --> 00:46:52,880
Ka ir ar rentgenu un gamma stariem?

708
00:46:52,920 --> 00:46:55,560
Tos pilniba bloké Zemes atmosféra.

709
00:46:55,680 --> 00:46:59,160
Tadél bez kosmiskajiem teleskopiem astronomi butu pilnigi akli

710
00:46:59,200 --> 00:47:02,080
3ajos energijas pilnajos starojuma diapazonos.

711
00:47:03,680 --> 00:47:07,080
Rentgena un gamma staros kosmiskie teleskopi atklaj karstu

712
00:47:07,120 --> 00:47:11,800
energisku un trakojodu Visumu ar galaktiku kopam, melnajiem caurumiem,

713
00:47:11,840 --> 00:47:16,080
parnovu spradzieniem un galaktiku sadursmeém.

714
00:47:18,760 --> 00:47:20,840
Tiesa, tos ir loti grati uzbavet.

715
00:47:20,920 --> 00:47:24,440
Energétiskais starojums iziet tie$i cauri parastajiem spoguliem.

716
00:47:24,520 --> 00:47:29,680
Rentgena starus var fokusét tikai ar vienu otra ieklautam zelta spogulu caulam.

717
00:47:29,760 --> 00:47:33,120
Un gamma starus péta ar sarezgitam adatcaurumu kameram

718
00:47:33,200 --> 00:47:36,560
vai grupas saliktiem scintilatoriem, kas rada isus zibSnus redzamaja gaisma,

719
00:47:36,640 --> 00:47:39,680
kad pa tiem trapa gamma staru fotons.

720

00:47:40,900 --> 00:47:45,120

20.gs. 90. gados NASA darbinaja Komptona Gamma observatoriju (CGRO - Compton Gamma Ray
Observatory).

721
00:47:45,200 --> 00:47:48,280
Tobrid tas bija lielakais un visapjomigakais zinatniskais

722



00:47:48,300 --> 00:47:49,880
pavadonis, kas jebkad bija palaists.

723
00:47:49,960 --> 00:47:53,120
Pilniba aprikota fizikas laboratorija kosmosa.

724
00:47:53,200 --> 00:47:56,480
2008 .gada CGRO nomainija

725
00:47:56,5060 --> 00:48:00,520
Gamma staru liela laukuma teleskops

726
00:48:00,600 --> 00:48:04,120
GLAST - Gamma Ray Large Area Space Telescope

727
00:48:04,200 --> 00:48:06,520
Tas Visuma pétis visu augstajas energijas no

728
00:48:08,440 --> 00:48:12,360
tumsas matérijas 1idz pulsariem.

729
00:48:12,440 --> 00:48:17,400
Taja pasa laika astronomiem kosmosa ir divi rentgena teleskopi.

730
00:48:17,480 --> 00:48:21,480
NASA veidotie Chandra X-ray Observatory un Eiropas XMM-Newton Observatory.

731
00:48:23,960 --> 00:48:27,680
Abi péta Visuma karstakas vietas.

732
00:48:27,760 --> 00:48:32,160
Sadi debess izskatds rentgena staros.

733
00:48:32,240 --> 00:48:35,680
Pagarinatie veidojumi ir gazu makoni, ko 1idz miljoniem gradu

734
00:48:35,760 --> 00:48:39,960
parnovu paliekas ir sakarséjusi triecienvilni.

735
00:48:39,960 --> 00:48:43,640
Spozie punktveida avoti ir rentgena staru dubultsistémas: neitronu zvaigznes vai

736
00:48:43,720 --> 00:48:47,280
melnie caurumi, kas iestuc matériju no para zvaigznes.

737
00:48:47,360 --> 00:48:51,560
S1 karsta, kritosa gaze izstaro rentgena starus.



738
00:48:51,640 --> 00:48:53,760
Gluzi tapat, rentgenu teleskopi atklaj ipasi masivus melnos caurumus

739
00:48:53,840 --> 00:48:57,800
talu galaktiku kodolos.

740

00:48:57,880 --> 00:49:02,160

Matérija, kas pa spirali virzas uz iekSu, sakarst pietiekami stipri, lai izstarotu
rentgena starus

741
00:49:02,240 --> 00:49:06,840
neilgi pirms ta ienirst melnaja cauruma aiz redzamibas horizonta.

742
00:49:06,920 --> 00:49:08,320
Karsta, bet retinata gaze ari aizpilda tukSumu starp atseviskam galaktikam

743
00:49:08,400 --> 00:49:12,240
galaktiku klasteri.

744
00:49:12,320 --> 00:49:16,430
Dazkart 81 gaze tiek satriekta un vél vairak uzkarséta

745

00:49:16,560 --> 00:49:20,760

galaktiku klasteru sadursmes un saplusanas procesa. 00:07:11:08 00:07:15:14 Vel
satrauco$aki ir gamma staru uzliesmojumi — visenergétiskakie

746
00:49:20,840 --> 00:49:22,600
notikumi Visuma.

747
00:49:22,680 --> 00:49:26,920
Sadi savas dzives nosléguma eksplodé loti masivas

748
00:49:26,960 --> 00:49:28,760
rotéjosas zvaigznes.

749
00:49:28,840 --> 00:49:32,760
Mazak ka sekundes laika tas izdala vairak energijas neka Saule

750
00:49:32,840 --> 00:49:35,760
10 miljardos gadu.

751
00:49:38,200 --> 00:49:42,160
HST, SST, Chandra X-ray Observatory,XMM-Newton un GLAST

752
00:49:42,240 --> 00:49:44,600

visi ir daudzpusigi milzi.

753



00:49:44,680 --> 00:49:47,640
Bet dazi kosmiskie teleskopi ir daudz mazaki un ir

754
00:49:47,720 --> 00:49:49,240
ar specializétiem uzdevumiem.

755
00:49:49,320 --> 00:49:51,280
Pieméram, COROT.

756
00:49:51,360 --> 00:49:54,880
Sis franéu pavadonis ir veltits zvaigznu seismologijai un

757
00:49:54,960 --> 00:49:56,880
citplanétu pétijumiem.

758
00:49:56,960 --> 00:50:01,240
Vai ari NASA Swift pavadonis - kombinéta rentgena un gamma staru observatorija, kas

759
00:50:01,320 --> 00:50:05,720
veidota, lai atSketinatu gamma staru uzliesmojumu noslépumu.

760

00:50:05,800 --> 00:50:10,160

Un tad Vilkinsona mikrovilnu anizotropijas zonde (WMAP - Wilkinson Microwave Anisotropy
Probe).

761
00:50:10,240 --> 00:50:13,840
Jau tikai divos gados kosmosa ta ar iepriek$ neredzétu precizitati

762
00:50:13,920 --> 00:50:17,280
ir paspéjusi nokartét kosmisko fona starojumu.

763
00:50:17,360 --> 00:50:21,200
WMAP deva kosmologiem $1 briza labako skatu uz vienu no

764
00:50:21,280 --> 00:50:26,680
Visuma agrakajam fazém pirms vairak ka 13 miljardiem gadu.

765
00:50:26,760 --> 00:50:29,640
Kosmosa robezu atvérsana bija viens no satraucosakajiem

766
00:50:29,720 --> 00:50:32,240
teleskopa véstures posmiem.

767
00:50:32,320 --> 00:50:34,760
Kas sekos?

768
00:50:37,800 --> 00:50:40,680
7. Kas talak?



769
00:50:42,680 --> 00:50:45,480
Arizona gatavo pirmo spoguli

770
00:50:45,500 --> 00:50:47,400
Milzu Magelana teleskopam (Giant Magellan Telescope).

771
@0:50:47,480 --> 00:50:50,680
So lielo instrumentu bavés Laskampanas

772
00:50:50,760 --> 00:50:52,360
observatorija (Cile.

773
00:50:52,440 --> 00:50:56,040
Ta septini spoguli katrs virs 8 metru diametra

774
00:50:56,120 --> 00:50:59,200
bus sakartoti ziedlapu veida.

775
00:50:59,280 --> 00:51:02,200
Kopa tie uztvers vismaz cetras reizes vairak

776
00:51:02,280 --> 00:51:05,799
gaismas neka jebkur$ cits Zemes teleskops.

777

00:51:05,880 --> 00:51:10,240

Kalifornijas Trisdesmit metru teleskops (Californian Thirty Meter Telescope), kas planots
uz 2015.gadu

778
00:51:10,320 --> 00:51:13,080
vairak lidzinasies Keka teleskopa lielajai versijai.

779
00:51:13,160 --> 00:51:16,360
Simtiem atsevisku segmentu veido milzigo spoguli,

780
00:51:16,440 --> 00:51:20,520
tik lielu ka seSstavu éka.

781

00:51:20,600 --> 00:51:25,320

Eiropa ir gatavi plani Eiropas ipaSi liela teleskopa (EELT - European Extremely Large
Telescope) buvei.

782
00:51:25,799 --> 00:51:29,160
Ta spogulis 42m diametra bus

783
00:51:29,240 --> 00:51:32,640
Olimpiska peldbaseina izméra, ar divtik lielu laukumu, cik



784
00:51:32,720 --> 00:51:34,840
Trisdesmit metru teleskopam (Thirty Meter Telescope)

785
@0:51:34,920 --> 00:51:39,400
Sie nakotnes monstri, kas optimizéti infrasarkanajiem novérojumiem,

786
00:51:39,480 --> 00:51:44,160
bas aprikoti ar jotigiem instrumentiem un adaptivo optiku.

787
00:51:44,240 --> 00:51:46,840
Tiem ir jaatklaj pati pirma galaktiku un

788
00:51:46,920 --> 00:51:50,120
zvaigznu paaudze Visuma vésturé.

789
00:51:50,200 --> 00:51:53,120
Vél vairak, tie mums var sniegt pirmo patieso

790
00:51:53,200 --> 00:51:56,160
citas saules sistémas planétas attélu.

791
00:51:56,240 --> 00:52:00,000
Radiastronomiem 42 metri ir sikums.

792
00:52:00,080 --> 00:52:02,720
Vini iesaista daudzus mazakus instrumentus, lai sintezétu

793
00:52:02,799 --> 00:52:05,080
lielaku uztveréju.

794
00:52:05,160 --> 00:52:08,799
Niderlande, Zemfrekfences rezgis (LOFAR - Low Frequency Array)

795
00:52:08,880 --> 00:52:10,520
ir bavniecibas stadija.

796
00:52:10,600 --> 00:52:15,840
Stikla $kiedras optika savienos 30000 antenas ar centralo superdatoru.

797
00:52:15,920 --> 00:52:19,440
Genialajai konstrukcijai nav kustigu dalu, bet tas var novérot

798
00:52:19,520 --> 00:52:22,840
astonos dazados virzienos vienlaikus.

799
00:52:22,920 --> 00:52:26,120
LOFAR tehnologija iespéjams atradis savu pielietojumu



800
00:52:26,200 --> 00:52:28,600
Kvadratkilometra rezgi (SKA - Square Kilometre Array), kas $obrid ir radioastronomu

801
00:52:28,680 --> 00:52:30,560
vélmju saraksta augsgala.

802
00:52:30,640 --> 00:52:34,640
Starptautiski veidoto rezgi bavés Australija vai Dienvidafrika.

803
00:52:34,720 --> 00:52:38,560
Lielas Skivju antenas un nelieli uztvéréji apvienosies, lai

804
00:52:38,640 --> 00:52:42,920
sniegtu neticami detalizétus radio debess skatus.

805
00:52:43,000 --> 00:52:46,720
Un ar kopigo efektivo laukumu 1 kvadratkilometrs

806
00:52:46,799 --> 00:52:50,440
jaunais rezgis bas visjotigakais radio instruments

807
00:52:50,520 --> 00:52:52,920
kas jebkad ir uzbuveéts.

808
00:52:53,000 --> 00:52:58,040
Attistiba esoSas galaktikas, spécigi kvazari, pulsari.

809
00:52:58,160 --> 00:53:01,799
Neviens radio vilnu avots nenoslépsies no

810
00:53:01,880 --> 00:53:04,760
SKA redzigajam acim.

811
00:53:04,799 --> 00:53:08,280
Instruments pat lukosies péc iespéjamiem radio signdaliem no

812
00:53:08,360 --> 00:53:11,840
arpuszemes civilizacijam.

813
00:53:11,920 --> 00:53:15,160
Ka ar kosmosu?

814
00:53:15,240 --> 00:53:19,040
Péc piektas un pédéjas Habla kosmiska teleskopa apkopes misijas

815
00:53:19,120 --> 00:53:24,480



tas bus aktiva darbiba aptuveni lidz 2013.gadam.

816
00:53:24,560 --> 00:53:28,720
Ap to laiku bus palaists ta pécnacéjs.

817
00:53:30,760 --> 00:53:34,720
Iepazistiet Dzeimsa Veba kosmisko Webb Space Telescope, kosmisko infrasarkana

818
00:53:34,799 --> 00:53:40,480
starojuma observatoriju, kas nosaukta bijusa NASA administratora varda.

819
00:53:40,560 --> 00:53:44,840
Kad ta bus kosmosa, tas 6,5 metru segmentétais spogulis atvérsies

820
00:53:44,920 --> 00:53:48,480
ka plaukstoSs zieds - septinas reizes jutigaks

821
00:53:48,560 --> 00:53:51,360
par HST spoguli.

822
00:53:51,440 --> 00:53:54,520
Liels saulessargs notur optiku un zemas temperataras

823
00:53:54,600 --> 00:53:57,960

824
00:53:58,040 --> 00:54:03,000
saltos -233 grados péc Celsija.

825
00:54:04,200 --> 00:54:07,880
JWST nerinkos ap Zemi.

826
00:54:07,900 --> 00:54:11,640
Tas bus novietots ap 1,5 miljonu kilometru attaluma

827
00:54:11,720 --> 00:54:15,880
no musu planétas sava orbita ap Sauli.

828
00:54:15,960 --> 00:54:19,080
Pirms pusgadsimta Heila teleskops Palomara kalna

829
00:54:19,160 --> 00:54:20,960
bija vésturiski vislielakais.

830
00:54:21,000 --> 00:54:25,120
Tagad vél lielaks lidos kosmosa dzilés.

831



00:54:25,160 --> 00:54:29,440
Més tikai varam fantazét par atklajumiem ko tas veiks.

832
00:54:29,520 --> 00:54:31,680
Sekojiet 1lidzi!

833
00:54:32,160 --> 00:54:34,880
Taja pasa laika rados$i inzenieri nepartraukti

834
00:54:34,960 --> 00:54:37,720
nak klaja ar jaunu revolucionaru teleskopu konstrukcijam.

835
00:54:37,799 --> 00:54:42,040
Kanada zinatnieki ir uzbavéjusi ta saucamo Skidra spogula teleskopu.

836
00:54:42,120 --> 00:54:45,200
Sadas konstrukcijas teleskopa zvaigznu gaismu neatstaro

837
00:54:45,280 --> 00:54:49,360
ciets spogulis, bet liekta virsma, kas veidojas

838
00:54:49,440 --> 00:54:52,600
no Skidra dzivsudraba rotésanas.

839
00:54:52,680 --> 00:54:56,360
Savas konstrukcijas dél dzivsudraba teleskopi var lokoties tikai tieSi augSup,

840
00:54:56,440 --> 00:54:59,120
bet ieguvums ir to relativi zema cena,

841
00:54:59,200 --> 00:55:01,360
un tos ir viegli uzbavét.

842
00:55:01,440 --> 00:55:04,440
Radioastronomi velas izveidot LOFAR tipa rezgi ar mazam

843
00:55:04,520 --> 00:55:07,360
antendm uz Méness virsmas, tik talu no

844
00:55:07,440 --> 00:55:10,880
Zemes traucéjosiem avotiem, cik vien iespéjams.

845
00:55:10,960 --> 00:55:13,520
Kas zina, kadu dienu Méness neredzamaja puslodé

846
00:55:13,600 --> 00:55:16,360
varétu but pat lieli optiskie teleskopi.



847
00:55:16,440 --> 00:55:19,360
Un ar kosmisko teleskopu un aizsedzoso disku palidzibu rentgenstaru

848
00:55:19,440 --> 00:55:21,960
astronomi nakotné cer buotiski

849
00:55:22,040 --> 00:55:23,040
uzlabot redzi.

850
00:55:23,120 --> 00:55:25,720
Viniem var pat izdoties registrét melna cauruma

851
00:55:25,799 --> 00:55:27,760
pasu malu.

852
00:55:29,560 --> 00:55:32,560
Kadu dienu teleskops var palidzét atbildét uz vienu no ietilpigakajiem

853
00:55:32,640 --> 00:55:38,840
jautajumiem, kas nodarbina cilvéci: Vai esam vieni Visuma?

854
00:55:42,480 --> 00:55:45,800
Més zinam, ka eksisté citas saules sistémas.

855
00:55:45,920 --> 00:55:48,280
Mums ir aizdomas, ka eksisté pat Zemei lidzigas planétas ar

856
00:55:48,400 --> 00:55:50,200
Skidru Odeni.

857
00:55:50,320 --> 00:55:51,200
bet

858
00:55:51,320 --> 00:55:53,440
vai tur ir dziviba?

859
00:55:54,320 --> 00:55:58,120
Atrast Sadas citplanétas lidz $im ir bijis groti.

860
00:55:58,240 --> 00:56:00,680
Tas biezi no astronomiem slépjas aiz spécigas

861
00:56:00,720 --> 00:56:03,960
gaismas, ko izstaro to zvaigznes.

862
00:56:04,920 --> 00:56:08,040
Kosmosa tumsa palaistie interferometri varétu



863
00:56:08,160 --> 00:56:10,760
dot jaunu atbildi.

864
00:56:10,799 --> 00:56:13,520
Sobrid NASA apsver projektu ar nosaukumu

865
00:56:13,560 --> 00:56:16,120
Zemes tipa planétu meklétajs (Terrestrial Planet Finder).

866
00:56:16,240 --> 00:56:20,680
Un Eiropa zinatnieki veido Darvina rezgi (Darwin Array).

867
00:56:20,799 --> 00:56:24,360
Sesi kosmiskie teleskopi aprinko Sauli noteikta grupa.

868
00:56:24,480 --> 00:56:28,520
Lazeri kontrolé to savstarpéjos attalumus ar nanometra precizitati.

869
00:56:28,500 --> 00:56:32,200
Kopa tiem ir neticama izSkirtspéja, nodzésot

870
00:56:32,240 --> 00:56:36,040
gaismu no dominéjosajam zvaigzném ta, ka zinatnieki var redzét

871
00:56:36,160 --> 00:56:39,800
Zemei lidzigas planétas pie citam zvaigzném.

872
00:56:40,640 --> 00:56:44,880
Astronomiem ir jaizpéta gaisma, ko atstaro planéta.

873
00:56:45,000 --> 00:56:49,960
Ta satur planétas atmosféras spektroskopisko profilu.

874
00:56:50,000 --> 00:56:53,280
Kas zina, varbat péc 15 gadiem més busim registrejusi

875
00:56:53,320 --> 00:56:55,600
skabekla, metana un ozona klatbatni.

876
00:56:55,720 --> 00:56:58,800
Dzivibas cela raditajus.

877
00:57:01,000 --> 00:57:03,520
Visums ir pilns parsteigumu.

878
00:57:03,640 --> 00:57:05,960



Debess vienmér ir iespaidiga.

879
00:57:06,080 --> 00:57:08,960
Nav brinums, ka simtiem tokstosSu astronomijas amatieru

880
00:57:09,000 --> 00:57:11,520
visa pasaulé skaidras naktis iet ara, lai

881
00:57:11,640 --> 00:57:13,200
apbrinotu kosmosu.

882
00:57:13,240 --> 00:57:15,520
Vinu instrumenti ir daudz labaki par tiem, kurus

883
00:57:15,0640 --> 00:57:16,960
izmantoja G.Galilejs.

884
00:57:17,000 --> 00:57:20,600
Vinu digitalie attéli pat parspéj fotouznémums ko profesionali

885
00:57:20,640 --> 00:57:23,760
ieguva tikai pirms dazam desmitgadém.

886
00:57:23,880 --> 00:57:27,200
Astronomu kosmiskas izpratnes mekléjumiem, teleskopu izmantoSanas vésture

887
00:57:27,240 --> 00:57:30,760
Visuma izpété ir tikai 400 gadu.

888
00:57:30,799 --> 00:57:35,040
Joprojam ir daudz nekartétas teritorijas.

889
00:57:35,560 --> 00:57:38,880
Més esam nogajusi garu celu, kop$ G.Galilejs saka debess kartésanu

890
00:57:39,000 --> 00:57:42,200
pirms 4 gadsimtiem.

891
@0:57:42,240 --> 00:57:45,440
Sodien més joprojam Visumu novérojam ar teleskopiem -

892
00:57:45,480 --> 00:57:50,800
ne tikai no Zemes, bet ari no neierobezotajiem kosmosa plasumiem.

893
00:57:50,920 --> 00:57:54,520
Cilvéci vada masu Skietami nebeidzamas

894



00:57:54,640 --> 00:57:57,680
izdomas spéjas un zinkariba.

895
00:57:57,799 --> 00:58:00,360
Més esam sakus$i atbildét uz daziem butiskakajiem

896
00:58:00,400 --> 00:58:02,440
izvirzitajiem jautajumiem.

897
00:58:02,480 --> 00:58:05,120
Esam registréjusi vairak neka 300 planétu ap citam zvaigzném

898
00:58:05,160 --> 00:58:09,200
masu Piena Cela, un atradusi organiskas molekulas uz planétam ap

899
00:58:09,240 --> 00:58:12,760
talu izkaisitam zvaigzném.

900
00:58:12,799 --> 00:58:17,440
Sie neticamie atklajumi var Skist ka cilvéces izpétes zenits,

9201
00:58:17,520 --> 00:58:21,520
bet pats labakais vél tikai sekos.

902
00:58:21,640 --> 00:58:24,440
Ari jos varat klot par atklajéju.

9203
00:58:24,480 --> 00:58:29,200
Palukojieties augSup un apbrinojiet!



