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ORIGEM DO UNIVERSO

Years after the Big Bang
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*GALAXIAS

Sistemas estelares que possuem bilhdes de estrelas. Apresentam diferentes formas: Espirais,
Elfpticas e lrregulares

No coracao do aglomerado de Virgem O Aglomerado de Galaxias de Hercules
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Crédito da imagem: NASA / ESA / ESO / NAQJ / G. Paglioli Crédito de imagem e direitos autorais : Ken Crawford



*AVIA LACTEA: Galdxia
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(atualizada - anotada)

Crédito: NASA/JPL-Caltech/ESO/R. Ferir



*AVIA LACTEA: Galdxia

O panorama da Via Lactea
Crédito: ESO/S. brunier



Crédito: NASA/JPL-Caltech/ESO/R. Ferido ‘K V4 °
«* Galaxia
Via Lactea

Aprox. 100.000 al de diametro
26.000 al de distancia do centro




ORIGEM DO SISTEMA SOLAR

Segundo a hipdtese nebular de Immanuel Kant e Pierre-Simon de Laplace, a contracao de uma nuvem
de gas e poeira , acelerada pela forca gravitacional, e o aumento da velocidade de rotacao, a faz
assumir uma forma de disco, do qual a concentracao de matéria no centro deu origem ao Sol. O
material presente no disco deu origem aos planetas.

Crédito: DAMINELI NETO, A. JABLONSKI, F. J. 1999.

Crédito: Centro Ciéncia Viva do Algarve
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*ORIGEM DO SISTEMA SOLAR

ALMA espia um novo bercario planetario: estrela MWC 758
passando para a fase de adulta. E possivel observar regides
com nodulos mais brilhantes no anel de gas e poeira ao
redor dela. Esses nobulos sugerem a presenca de planetas.

Explosdo de
supernova

| Passagens de
"\‘ estrelas e

outras
nebulosas

Crédito: ES/R. Dong e outros; ALMA (ESO/NAQJ/NRAO)



SOL

Fatias do Sol
Fonte: NASA/GSFC Scientific Visualization Studio



«*SOL: Principal fonte de energia da Terra

Possui cerca de 99% da massa do sistema
Diametro: 1,4 milhdes de quildmetros
Duracao do dia: 25 dias no equador, 36 dias nos polos

Perfodo de revolucao em torno do centro galactico: cerca de 230
milhdes de anos (aprox. 720.000 km/h)

Estrela ana amarela da sequéncia principal

Temperatura no nucleo: cerca de 15 milhdes °C
Temperatura na superficie (fotosfera): cerca de 5.500 °C
Temperatura na coroa (atmosfera solar): 2 milhdes °C

Composto em grande parte por hidrogénio e hélio

Recomendacao de leitura:

Terrperature: 2 10 3 million °F
Dersity 10 glem?

“CH LAYER OF THE SUN
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https://www.nasa.gov/mission_pages/sunearth/the-heliopedia
https://www.nasa.gov/mission_pages/sunearth/the-heliopedia
https://www.nasa.gov/mission_pages/sunearth/the-heliopedia
https://www.nasa.gov/mission_pages/sunearth/the-heliopedia

1 estrela

Imagem: NASA's EyessSoftware
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PLANETAS

Rochosos ou tellricos

Gasosos ou jovianos




*PLANETAS ROCHOSOS: Mercurio

Primeiro planeta em disténcia do Sol
Menor planeta do Sistema Solar
Distancia média: 58 milhdes km

jodo de revolucao: 88 dias terrestres

Periodo de rotacao: 59 dias
0 equatorial: cercade 4.878 km
) de 430°C (dia) e -180°C (noite)

Satélites naturais (luas): 0

https://solarsystem.nasa.gov/planets/



https://solarsystem.nasa.gov/planets/mercury/in-depth/#otp_surface
https://solarsystem.nasa.gov/planets/mercury/in-depth/#otp_surface
https://solarsystem.nasa.gov/planets/mercury/in-depth/#otp_surface
https://solarsystem.nasa.gov/planets/mercury/in-depth/#otp_surface

*PLANETAS ROCHOSOS: Vénus

Segundo planeta em distancia do Sol
Distancia média: 108,2 milhdes km
Periodo de revolugdo: aproximadamente 225 dias t
Periodo de rotagdo: aproximadamente 243 dias te
Diametro equatorial: cerca de 12.100 km
Temperatura média da superficie: cerca de 480°C
Satélites naturais (luas): 0

Saiba mais:

Fonte: NASA/JPL-Caltech


https://solarsystem.nasa.gov/planets/venus/in-depth/
https://solarsystem.nasa.gov/planets/venus/in-depth/
https://solarsystem.nasa.gov/planets/venus/in-depth/
https://solarsystem.nasa.gov/planets/venus/in-depth/

Fonte: NASA

*PLANETAS ROCHOSOS: Terra

Terceiro planeta em distancia do Sol

O maior planeta do grupo dos rochosos
Distancia média: 150 milhdes km

riodo de revolucgdo: cerca de 365 dias e 6 horas
Periodo de rotacdo: cercade 23h56
Diametro equatorial: cerca de 12.756 km
lemperatura média da superficie: média de 22°C

Satélites naturais (luas): 1


https://solarsystem.nasa.gov/planets/earth/in-depth/#otp_surface
https://solarsystem.nasa.gov/planets/earth/in-depth/#otp_surface
https://solarsystem.nasa.gov/planets/earth/in-depth/#otp_surface
https://solarsystem.nasa.gov/planets/earth/in-depth/#otp_surface

PLANETAS ROCHOSOS: Marte

Quarto planeta em distancia do Sol

Distancia média: 228 milhdes km

Periodo de revolucgdo: cerca de 687 dias terrestres
Periodo de rotacao: cerca de 24h37

Diametro equatorial: cerca de 6.786 km
Temperatura média da superficie: média de -23°C
Satélites naturais (luas): 2

Saiba mais:

Fonte: NASA/JPL-Caltech/Malin Space Science Systems


https://solarsystem.nasa.gov/planets/mars/in-depth/
https://solarsystem.nasa.gov/planets/mars/in-depth/
https://solarsystem.nasa.gov/planets/mars/in-depth/
https://solarsystem.nasa.gov/planets/mars/in-depth/

*PLANETAS GASOSOS: Jupiter

Quinto planeta em distancia do Sol

Maior planeta do Sistema Solar

Distancia média: 778 milhdes km

Periodo de revolucdo: cerca de 12 anos terrestres
Periodo de rotacdo: cerca de 10 horas

Diametro equatorial: cerca de 142.984 km
Temperatura média da superficie: média de -150°C
Satélites naturais (luas): 95

Saiba mais:

S

Fonte: NASA, ESA, A. Simon (Goddard Space Flight Center) e MH

Wong (Universidade da Califérnia, Berkeley)


https://solarsystem.nasa.gov/planets/mars/in-depth/
https://solarsystem.nasa.gov/planets/mars/in-depth/
https://solarsystem.nasa.gov/planets/mars/in-depth/
https://solarsystem.nasa.gov/planets/mars/in-depth/
https://solarsystem.nasa.gov/moons/overview/
https://solarsystem.nasa.gov/moons/overview/
https://solarsystem.nasa.gov/moons/overview/

*PLANETAS GASOSOS: Saturno

X & . A .
axtolplaneta em distancia do Sol

.
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SDistancia média: 1,4 bilhdo km
‘ cerca de 29 anos terrestres
PPeriodo de rotacdo: cercade 10h12
Diametro equatorial: cerca de 120.536 km
Temperatura média da superficie: média de -180°C

Satélites naturais (luas): 83

(Universidade da California, Berkeley) e Equipe OPAL

Fonte: NASA, ESA, A. Simon (GSFC), MH Wong

Saiba mais:


https://solarsystem.nasa.gov/planets/saturn/in-depth/
https://solarsystem.nasa.gov/planets/saturn/in-depth/
https://solarsystem.nasa.gov/planets/saturn/in-depth/
https://solarsystem.nasa.gov/planets/saturn/in-depth/

*PLANETAS GASOSOS: Urano

Sétimo planeta em distancia do Sol

Distancia média: 2,9 bilhdes km

Periodo de revolucdo: cerca de 84 anos terrestres
Periodo de rotacdo: cercade 17h54

Diametro equatorial: cerca de 51.108 km
Temperatura média da superficie: média de -210°C
Satélites naturais (luas): 27

Saiba mais:

Fonte: Lawrence Sromovsky, University of Wisconsin-

Madison/WW Keck Observatory


https://solarsystem.nasa.gov/planets/uranus/in-depth/
https://solarsystem.nasa.gov/planets/uranus/in-depth/
https://solarsystem.nasa.gov/planets/uranus/in-depth/
https://solarsystem.nasa.gov/planets/uranus/in-depth/

PLANETAS GASOSOS: Netuno

Nova imagem do Webb captura a visdo mais nitida dos anéis de
Netuno em décadas
Créditos: NASA, ESA, CSA, STScl

Oitavo planeta em distancia do Sol

Distancia média: km

lodo de revolucao: cerca de 165 anos terrestres
Periodo de rotacdo: cercade 16 horas
Diametro equatorial: cercade 49.538 km
peratura média da superficie: média de -220°C
’ . Satélites naturais (luas): 14

e


https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades
https://www.nasa.gov/feature/goddard/2022/new-webb-image-captures-clearest-view-of-neptune-s-rings-in-decades

“*PLANETAS ANOES

Haumea

Plutao

Ceres

Eris

Makemake

Imagens: NASA/Solar System
Imagens fora de escala



“*PLANETAS ANOES: Ceres

Maior objeto do Cinturdo de Asteroides

Representa cerca de 25% da massa total do Cinturdo de Asteroides

Descoberto em 1801 por Giuseppe Piazzi

Distancia média: 413 milhdes km

Periodo de revolucdo: cerca de 4 anos e 7 meses terrestres
Periodo de rotacao: cercade 9 horas

Diametro equatorial: cercade 952 km

Satélites naturais (luas): 0

Saiba mais:

Fonte: NASA/JPL-Caltech/UCLA/MPS/DLR/IDA


https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres
https://solarsystem.nasa.gov/resources/467/enhanced-color-view-of-ceres-at-opposition/?category=planets/dwarf-planets_ceres

“PLANETAS ANOES: Plutao

e i = M | Temperatura“medlada superﬁae 'QZGa -2

s i - Satelltes naturals (luas):'5°

Saiba mais: e vejaa evolucdo da imagem de PIutéo ao longo dos anos:


https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/planets/neptune/in-depth/
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto
https://solarsystem.nasa.gov/resources/928/pluto-through-the-years/?category=planets/dwarf-planets_pluto

“PLANETAS ANOES: Haumea

Localizado no Cinturdo de Kuiper
‘x Descoberto em 2003 ou 2004 (equipes de pesquisadores diferentes)

Distancia média: 6.4 bilhdes km

Fonte: NASA

y Periodo de revolugéo: cerca de 285 anos terrestres
Periodo de rotacao: cercade 4 horas

Diametro equatorial: cerca de 1240 km

Satélites naturais (luas): 2
Saiba mais:


https://solarsystem.nasa.gov/planets/dwarf-planets/haumea/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/haumea/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/haumea/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/haumea/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/haumea/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/haumea/in-depth/

“PLANETAS ANOES: Makemake

Fonte: NASA

Saiba mais:;

Localizado no Cinturdo de Kuiper

Observado pela primeira vez em 2005

Distancia média: 6.8 bilhdes km

Periodo de revolucgao: cercade 305 anos terrestres
Periodo de rotacao: cerca de 22 horas

Diametro equatorial: cercade 1430 km

Satélites naturais (luas): 1 (provisoria)


https://solarsystem.nasa.gov/planets/dwarf-planets/makemake/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/makemake/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/makemake/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/makemake/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/makemake/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/makemake/in-depth/

“PLANETAS ANOES: Eris

Localizado no Cinturdo de Kuiper

Descoberto em 2005

Distancia média: 10.1 bilhées km

Periodo de revolucdo: cerca de 557 anos terrestres
Periodo de rotacdo: cerca de 26 horas

Diametro equatorial: cercade 2.326 km

Satélites naturais (luas): 1

Saiba mais:;

. I

Fonte: NASA


https://solarsystem.nasa.gov/planets/dwarf-planets/eris/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/eris/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/eris/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/eris/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/eris/in-depth/
https://solarsystem.nasa.gov/planets/dwarf-planets/eris/in-depth/
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Corpos Mewnores do Sistema Solar

@ Asteroldes, cometas, anéls e outros corpos menores



Regides denominadas de:

Cinturdo de Asteroides
Cinturdo de Edgeworth-Kuiper

Nuvem de Oort
(nessas regides encontramos alguns dos corpos menores do Sistema Solar)



«* Cinturao de Asteroides

Localizado entre as orbitas dos planetas
Marte e Jupiter

Distancia média em cerca de 2,8 UA

Grande parte dos asteroides conhecidos
pertencem a essa regido

Atualmente o niumero de asteroides
conhecidos é de 1.273.532 (até 17 marco
2023)

F.Chodis [MASALFL)



» CINTURAO DE EDGEWORTH—KUIPER |

‘}, | Predito por calculos matematicos pelos astrdbnomos Kenneth Essex
PN el A0 Edgeworth e Gerard Peter Kuiper em 1951.
¥ ‘ l
{
\ ~
) | . f
’ /s y
i ) ~
Nucleos de gelo do Cinturédo de Kuiper <~

Crédito: ESO / M. Kornmesser



CINTURAO DE EDGEWORTH-KUIPER -

Regiao Transnetuniana

Qe estende de 30 a 50 UA do Sol

~ Regiao de objetos congelados
, e

Y _ ' : Qrigem dos cometas de curﬁ'perl’odo

- )
. Y Y
§s ==

Nucleos de gelo do Cinturédo de Kuiper
Crédito: ESO / M. Kornmesser



O Unico cometa rochoso C /2014 S3 (PANSTARRS)

Crédito:ESO / L. Calcada




The orange‘ track repr
represented by the yellow ring.

Se estende de 50.000 a 100.000
UA do Sol

KBO orbit. Pluto’s orbit is

Origem dos cometas de longos

periodos

De acordo com o MPC, sao
4.504 cometas descobertos (até
17 marco 2023)

Oort Cloud










Cometa 67P/ Churyumov-
Gerasimenko

Imagens tiradas pela missao
Rosetta que chegou ao fim em
2016.

Veja mais em:



https://www.flickr.com/photos/europeanspaceagency/albums/72157638315605535/with/22754747947/
https://www.flickr.com/photos/europeanspaceagency/albums/72157638315605535/with/22754747947/
https://www.flickr.com/photos/europeanspaceagency/albums/72157638315605535/with/22754747947/
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