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
 325 

 57 







 wikipedia 



 wikipedia  internet 
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

 






 big bang 


 13 

 galaxy 

milky way 

 milky way 

 earth 
 earth 

 earth age
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 
4

14

16

19

19

21

22

24

26

27

28

29

35

38

41



 earth distance from sun

 volume

 mass

 orbit length

leap year 

 29.78  orbital speed


  1674.4km 


 4 

 23.4  axial tilt

  


longitude and latitude 

  moon

  5 

 layers 
   mountain
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
 root of mountain 

0cean 

 0cean 





 cloud


 cloud 
 layer



 moon 




 27.32  orbital period
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 29.530 589  synodic period 

 10 
new moon time 

full moon 

 astronomical twilight


 zodical light 












  60 
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 354.36706 
orbital speed 


rotation velocity 

 12.19 
 59.061 

 14.765 
 14.765 

solar eclipse 


lunar eclipse 
tide 




  


  9

 


153

153

153

154

157

157

158

159

161

163

165

167

167

168

169

173



 sun 


 sun 

  age of sun


 19 8 

volum 
220 km /s  orbital speed 

 sun temperature

corona 

 40 
 4 

 9

  9

semi-major axis 
circumference 
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equatorial rotation velocity 
rotation period 

orbital speed 
orbital period 

 mercury 
 venus 
 mars 

 jupiter 
 saturn 



 uranus 

 neptune 

 pluto 





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 


206

207

208

209

210

220

231

241

252

252

264

276

287

298

302

304

308






 




















  12












 









 




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 



 
 


 




 





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



















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







 world book encyclopedia 



 wikipedia  

 wikipedia 








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






 wikipedia 



 astronomy 






  






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

















 




00447459131157 
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













   1






    2


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    3



  4

  








  20






 4,530,000,000 
 4,543,000,000 

 4,571,000,000  9

 4,603,000,000 

 13,510,000,000 

 13,824,200,000 

299,792.458 km /s 
9,460,528,000,000 km/year 

 galaxy wikipedia  internet 
 

  21



 big bang 
13,824,200,000 years 



  20   13 

 big bang 






  22









  




  5





 big bang 
 13 



  23






 314200 



 hydrogen gas 
 oxygen gas  helium gas 





  24






 6

  










 

10,000,000,000,000,000C 


  25



 13 
 13,824,200,000 years 




 13,824,200,000 yr 




galaxy 
 13,510,000,000 


314200 



  26



 galaxy 
 galaxy 

 galaxies 

 Super Clusters 
 milky way 

 31 







  27



milky way 






 milky way 

 galaxies 







  28



 milky way 
13,510,000,000 years   age 

100,000  Ly  km  length 

1,000,000,000,000,000,000 km  length 

1000  Ly km  thickness 
52,850 Ly km  radius 

 400,000,000,000  star 

26,092.5  Ly km 
828,000 km/h  rotation velocity 

 31  galaxy   

 250,000,000,000 

9,460,528,000,000 km/year light year 
299,792.458 km /s 

  29



 milky way 
  

13,510,000,000 years   age 



 13,510,000,000 



 length of milky way 
100,000  Ly  km  length 

1,000,000,000,000,000,000 km  length 




 1,000,000,000,000,000,000 km

  thickness of milky way 
1000  Ly km  thickness 

 1000 kly 
 299,792.458 km /s 

  30





 9,460,528,000,000 km/year 
 light year 



 radius 
105700 Ly km

52,850 Ly km

 radius 


 radius  radius 



105700 lyk  52,850 lyk 





stars 
 400,000,000,000 

 400,000,000,000 

  31




26,092.5  Ly km 

 26,092.5 kly 
 

 




  32



rotation velocity 
828,000 km/h  rotation velocity 

828,000 km/h 


 31 
 31  galaxy   


 31 

sun 
 250,000,000,000 



 250,000,000,000 








  33







  7





  8









  34



 earth 


 planet 



 nitrogen 










 6 
 1

 2

 3

 4

 5

 6
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the history of life on earh 
























2,000,000

65,000,000

146,000,000

200,000,000

251,000,000

300,000,000

362,000,000

418,000,000

443,000,000

489,000,000

543,000,000

600,000,000

2,500,000,000

4,530,000,000

4,543,000,000

























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




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 earth 
4,543, 000,000 years  age 

149,598,023 km

147,095,000 km

152,100,000 km

semi-major 
perhelion 

aphelion 
1.08321x10=12 km

1,083,210,000,000 km

 volum 

5.97237x10=24 kg

5,972,370,000,000,000,000,000,000 kg

mass 

510,072,000 sq km

148,940,000 sq km

361,132,000 sq km

 surface area 

29.2% 

70.8% 
40075.017 km circumference 
40007.860 km circumference 
 67.157. km 

111.31 km 
111.13 km 

12756.2 km radius 
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 earth 
12713.6 km radius 

940,000,000 km orbital length 

 9.54  9 6  365

 365.256 363

o-period 



 29.78 km/s orbital speed 
 4.1  56 23 rotation period 

1674.4 km /h rotation velocity 
 4 

 23.439 281 

11.8  26  23

axial tilt 

  5.514  density 

 9.806 65m/s  gravity 

 1 satellites 
56.9C-89.2C  temperature 

78.08% nitrogen

20.95% oxygen

0.97% water vapour

carbon dioxide

gas 
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
everest 8848 meter

 mariana 11035 meter 

 furnace greek 56.7C

vostok antarctica -89.2C








  40



 earth age
4,543, 000,000 years  age 

 9,281,200,000 years   

 4,543,000,000 years 


 9,281,200,000 







  9

 




  10



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






 11

  







   12





  13



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
 










  14




 15







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 earth distance from sun
149,598,023 km

147,095,000 km

152,100,000 km

semi-major 
perhelion 

aphelion 



 149,598,023 km 


 147,095,000 km 


 152,100,000 km 


 volume
1.08321x10=12 km

1,083,210,000,000 km

 volum 

 volume 



  44



 1.08321x10=12 km 
 12   1  1.08321x10=12 km


 12 1.08321x10=12 km 

 1,083,210,000,000 Km

 mass
5.97237x10=24 kg

5,972,370,000,000,000,000,000,000 kg

mass 


 5.97237x10=24 kg 

 24   5  5.97237x10=24 kg

 5.97237x10=24 kg 
5,972,370,000,000,000,000,000,000 kg

 24  5

surface area 
510,072,000 sq km

148,940,000 sq km

361,132,000 sq km

 surface area 

29.2% 

70.8% 

  45



 510,072,000 sq km   

 148,940,000 sq km  29.2% 

 361,132,000 sq km  70.8% 




circumference equator 
40075.017 km

24901.461 mile

circumference 

 40075.017 km 
 24901.461 mile 

circumference pole    

40007.860 km

24859.734  mile

circumference 

 40007.863 km 
 24859.734 mile 


 67.157. km 
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 67.154. km 



 111.31 km 
111.31 km 

 360 

 360 

 360 

 360  40075.017 km 

 111.31 km 

 111.13 km 
111.13 km 

 360 

 360  40007.863 km 

 111.13 km 
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 radius
6378.1 km

12756.2 km

radius 



 radius  radius 



 diameter 


 equator 

 6378.1 km 

 12756.20 km 
 radius

6356.8 km

12713.6 km

radius 


 south pole  north pole 

 6356.8 km 

 12713.60 km 
 42.6 km 
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 orbit length
940,000,000 km orbital length 

 earth orbital 
  940,000,000 km  length

 



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 365  orbital period
 9.54  9 6  365

 365.256 363

o-period 



  orbital period 


 9.54  9 6  365 

 365.256 363 



leap year 
  9   6  365 


 6  29   






  16

  50





  17









 29.78  orbital speed
 29.78 km/s orbital speed 

 365   29.78 


  24  rotation period
 4.1  56 23 rotation period 

 55.9  3 
56 23  rotation period 

  51



 4.1

55.9  3 
 24 










  18


  19







  52



  1674.4km 
1674.4 km /h rotation velocity 

 1674.4 km /h 


 27.90 km 
















  53



 20

 











 4 
 4 

 24  360  360 
 24x 60 =1440  24 

  4  360  1440 

  4 

  54



 23.4  23.4  axial tilt
 23.439 281 

 11.8  26  23

axial tilt 

21 
23.439  22  23.439 381 

 23  21  381

 equator 
 tropic of concer 


 tropic of capricorn 





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 equator 


 21  21 


 23 



 equator 
 23  21

  
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
 8.11   26  23  23:26N 

 25  21  21;25N  latitude 
 49   39  39;49E longitude 

21;25N 


 21;25N 








 16  28 

 15  27 

 16  28  28 

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

 28 

 18 12   1810 
 18   2   48 2 

 16 

 27  12   2710 
 27 2   57 2 

  29 
 15  27  29

 27 

 18 12   1810 
 18   2   48 2 

 15 

 27 12   2710 
 27 2   57 2 


day and night world map 


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 2020 27  day and night world map 

 189





 23.4 


66.50    north pole 



 23.4 
 66.50 


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 23.5 
 north pole 

 23.5  22 
 south pole

  60






  21




longitude and latitude 
  60  360 

 latitude  360 

 360 
 longitude 
 websurf 

longitude and 
 latitude
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


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 density
  5.514  density 






 



 5.514  

 volume 
 mass 

 density 

 gravity
 9.806 65m/s  gravity 





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 9.8 





 9.806 65m/s 

  moon
 1 satellites 
 moon 



 earth temperature
56.9C-89.2C  temperature 

 -89.2C   

  56.9C 
  14.0C 


equator 




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10   56.7C   furnace greek ranch california 

 1913 

 58C  libya 58C 




 vostok station antarctica -89.2C


 -89.2C 


 10  gas

78.08% nitrogen

20.95% oxygen

0.97% water vapoun

0.9340% argon

0.0408% carbon dioxide

0.00182%neon

0.00052% helium

0.00017%methane

0.00011%krypton

0.00006%hydrogen



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  5 
 5 






 60  crust 
  5,500 C 





  3 

  1

 2

 crust  3


 tectonic plates 


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 
  5 

 crust  1

  upper mantle  2

 lower mantle  3

 outer core  4

 inner core  5



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 layers 

    i

0 60km 0 km crust

870 C  660km 60km  upper mantle

3,700 C 2890km660km  lower mantle

4,300 C 5150km 2890km  outer core

5,500 C  6371km 5150km  inner core


 
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 crust
   1
  0   60 km  0 km crust


 5  oceanic crust 5 to 10 km 

 10 
continental mountain core 30 to 45 

  45  30  km


 60 


 





 crust 










  69



 15  tectonic plates
  crust 

 tectonic plates 15




  7 
pacific plate  1

north america plate  2

eurasian plate  3

african  plate  4

antarctic plate  5

indo-australia plate  6

south america plate  7

 8 

  70



 15 tectonic plates 
 7 

 tectonic plates 

  71



 15  tectonic plates 



   22



  23




 15  tectonic plates 

  mantle 





  72



 tectonic plates
 27.83 km 





  24





 25

 




  26





  73



  upper mantle 
870 C  660km60km  upper mantle

 mantle

 upper mantle 
 660 km  60 km  crust 



 870 C  upper mantle 



 lower mantle 
3,700 C 2890km 660km  lower mantle

 lower mantle 

 2890 km  660 km 
 2890 km60 km 

 2830 km 
 3,700C 



 lower mantle   



  74



 outer core 
4,300 C 5150km 2890km  outer core

 core

 outer core 

 2890 km  lower mantle 
 5150km

   4,300C  outer core 



  inner core 
5,500 C  6371km 5150km  inner core

 nner core 
 5150km  outer core 

 6371 km 
 3481 km 

  7200C
   5,500 C  inner core 

  5,500c 


  75









   27








  76



   mountain













  77













  78






  5  30   crust 






  mount everest 





  79



 crust 

 





  80



 
volconic mountain




 




  81



 root of mountain 





 5.6 times 





  82




  28


  29















27.83 km 



  83








 mountain

 25% 

 12% 
 1,000,809 

 everest 8848 meter 
 8848 



  84



0cean 
 ocean





 crust 



 3,800,000,000 


  100C 





    30



  85



 0cean 

 70.8 %

 29.2%

 510,072,000 km

361,132,000 km

148,940,000 km








 pacific  1

 atlantic  2

  indian ocean  3

  southern ocean  4

  arctic  5

 pacific 

  
 atlantic 

  


 7 

  86



 pacific   


165,250,000 km

4,280 km

10,911 km

 710,000,000 km

  11035 mr 

 pacific 









 11035  pacific 

 atlantic  


106,460,000 km

41,490,000 km

40,270,000 km

 3,646mr

 8,486mr

 305,811,900 km

 atlantic












  87



 indian ocean 


 70,560,000 km

  3,741 km

 7,906 km

 66,526 km

  indian ocean








  southern ocean 


 20,327,000 km

 5,000 mr 



  southern ocean







   arctic 


 14,056,000 km

 1,038 mr 

  arctic





  88






 bathyal zone  4000  1

  abyssal zone  6000   4000

 Hadal Zone   10000   6000 


  bathyal zone  4000 

  abyssal zone  6000  4000

 Hadal Zone  10000  6000 



  89



 mariana trench 
 10,984   mariana trench  pacific 


  





  90






 south pole  north pole 










  91






 31

  








  92












  93







   32







  94








  33

  







   34






  95






  96



 cloud

















 10 

  97







 35

 





  98



  36

  







heavy rain  1













  99







 2





 


  100



drizzle rain  3








snow  4




  101






fog  5






  102





  103



 cloud 
  10 

 135  cirrocumulus  1

 135  cirrus  2

 135  cirrostratus  3

 72  altocumulus  4

 72  altostratus  5

 72  nimbostratus  6

 2  stratus  7

 2  cumulus  8

 2  cumulonimbus  9

 2  stratocumulus  10

  104






 altocumulus 

  105




 fog  1

 ice fog  2

 mist  3

 mist 

  106




 sleet  4

 snow  5

 hail  6

 freezing rain  7

 hail 


  107



 lightning






  299,792.458 km /s 





  108



 thunder









 37



  

 




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  7 
cloud   1

stratus    2
showers rain   3

cumulus   4

heavy rain     5
ice   6

 lighting   7

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 layer
 layer    6 

 190,000700  exophere 6

 70080  thermospere 5

 8050  mesosphere 4

 5012  stratospher 3

 3020  ozone layer 2

 120  troposhere 1


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 6  layer


1-troposhere 
 120  troposhere 1

 12 km  troposhere 




 12 


 9 











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2-ozone layer
 3020  ozone layer 2

 stratospher   ozone layer
 stratospher 

 3020  ozone layer

 ultraviolet 
 U V 



 ozone layer 


 ozone layer 


  38





 ozone layer 

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3-stratospher
 5012  stratospher 3

 5012 km  stratospher 
 ozone layer 

4-mesosphere
 8050  mesosphere 4

 80 50  stratospher  mesosphere 










   -143C 
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5-thermospere
 70080 km  thermospere 5

 70080  thermospere   exophere


 400 km  international space station 








6-exophere
 190,000700  exophere 6

 190,000 km  700 km 


 exophere 



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








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
air  light  gravity  waves 

sound  vapor  gas 

waves 
 waves 












  international space station 


  117



 299,792.458 km /s 



 international space station 


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gravity 
 gravity 












 9.8 



  119



light 





  299,792.458 km /s 
 9,460,528,000,000 km/year 



air 






gas 

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







vapor 





sound 
 waves 

 vibration 



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






 earth wikipedia  internet 
 
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
  theia 

  6,102 km 


  moon 






 39

 




  40






  123







  124



 moon 
4,530,000,000 age 

384,399 km semi-major 
356,400 km perhelion 
406,700 km aphelion 

2.1958x10=10 km

21,958,000,000 km

 volum 

  0.020  
7.342x10=22 kg

73,420,000,000,000,000,000,000 kg

mass 

  0.0123  
3.793x10=7 km

37,930,000 km

surface 

10,921 km circumference 
3,476.2 km  radius 

2,412,517 km orbital langth 
11.5  43 7  27

 27.321661 d

sidereal -p 


  125



 moon 
 60  60 

 2.9  44 12  29

 29.530 589

synodic period 


 10  
 9  

 34.8  48 8  354

 354.367 06




 1.022 km/s orbital speed 
 27.321661 d rotation period 
4.627 km/s rotation velocity 

 6.687 axial tilt 
  3.344  density 

1.62m /s  gravity 
  127 C-173C  temperature  

 12.19 
 59.061 

 moon wikipedia  internet 
 

  126






4,530,000,000 years age 
9,294,200,000 years 

 4,530,000,000 
 29  99,294,200,000 years 




384,399 km semi-major 
356,400 km perhelion 
406,700 km aphelion 




 384,399 km 


 406,700 km 


  127



 356,400 km 



  new moon 

  new moon time 






  128



 volum 
2.1958x10=10 km

21,958,000,000 km

 volum 

  0.020  


 21,958,000,000 km 
 0.020 

mass 
7.342x10=22 kg

73,420,000,000,000,000,000,000 kg

mass 

 mass 






 227  7.342x10=22 kg


 22 7 

 73,420,000,000,000,000,000,000 kg 


  0.0123  
  0.0123 

  129



 81.30 

surface 
3.793x10=7 km

37,930,000 km

surface 


 73  3.793x10=7 km

 37,930,000 km 

 10,921  circumference 
10,921 km circumference 

 10,921 km  circumference 

 3,476.2 km  radius 
1738.1 km

3,476.2 km

 radius 

  1738.1 km  radius

 3,476.2 km



  130



 24  orbital langth
2,412,517 km orbital langth 

orbit   orbit 





 2,412,517 km 



 41

 






 27.32  orbital period
11.5  43 7  27

 27.321661 d

sidereal -p 


 11.5  43 7  27 

  131



 27.321661 
 orbital period 


  2.208928 
 29.530589 

 2.9  44 12  29 
 synodic period 

 

 29.530 589  synodic period
 2.9  44 12  29

 29.530 589

synodic period 


 2.9  44 12  29 
  29.530 589 

 synodic period 


354.36706 day 


 29.530589 x12=354.36706 day

 354.36706 

  132



 27.3d 
   29.5 d 

 10 
 10  

 9  
h m nautical almanac office websurf 


 latitude  longitude 


 9  10 



  133



  new moon time 
 2.9  44  12  29 









  
 10 
 18 

 45 


 9  65 


  134



 10

 

 crescent  10 


  18 
  45 



  135


 10 








   moonsighting.com 

 h m nautical almanac office websurf





 10 


 9 


  8  7 



  136






  crescent  10 
 first quarter 
 1.45 22 18  14 

 third quarter 

  137



full moon 




 2.9  44 12   29 
 1.45  22 18  14 

14.765294 d 


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



 astronomical twilight

 


 sun rise 
  twilight 



websurf-her majesty s nautical almanac office 


 civil twilight 6 degree 

 nautical twilight 12 degree 

 astronomical twilight 18 degree 

  civil twilight 6 degree 

  6 



  nautical twilight 12 degree 
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   12 


   astronomical twilight 18 degree 







  18 
 astronomical twilight 
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 18  astronomical twilight 

 18  astronomical twilight 

 18  google images

  141



 h m nautical almanac office websurf 
 latitude   longitude 



 zodical light 
 zodical light 





the zodical light is a cone of eerie light at the sunset point

on the horizon befor down breaks or after twilight end 











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   zodical light 





 1






 

  


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















 18 


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 3 


  N53;30 






 10  2 
    23.5 









 
 





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
































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









  42







 2



 




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























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
































  149



  60  
  60 







 60 






 40 




 40 
  40 

  150






 60 







  
 

 

  
 

 60  







  
 

 

  
 

 60  

  151






 40 
 60 

    43



  152




 10





 354.36706 
 34.8  48 8  354

 354.36706




 29.530 589 
 354.36706  12

 34.8  48 8  354 
29.530 58912354.36706 


  12 



orbital speed 
 1.022 km/s orbital speed 

 1.022 km 
 61.32 km 

  153



 rotation period 
 27.321661 d rotation period 
 axis 


   27.321661 d 
 11.5  43 7  27 

 27.3216 










  44






  154



rotation velocity 
4.627 km/s rotation velocity 
 axis 


 4.627 km/s 

axial tilt 
 6.687 axial tilt 


 axial tilt 

 6.687 
 6.687 

density 
  3.344  density 


 density 

  3.344  
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gravity 
1.62m /s  gravity 




gravity 

 1.62m/s 





 1.62m/s 

 temperature
  127 C-173C  temperature  



  127 C 
  127c  100 C




   -173C 


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 12.19 
 12.19 

 29.530 589  360 


   12.19  29.530 589  360 

 12.19 
36029.530 58912.19 

 59.061 
 59.061 

 59.061 
 360  29.530 589 

 708.734  24  29.530 589 

 42524.047  60  708.734  



 360   42524.047 
 118.122  360   42524.047 

 118.122 
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 14.765  14.765 
 2  118.122 

 59.06  59.06 












 14.765 
  14.765294 d 
 1.45  22 18  14 


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  new moon 








 1.45  22 18  14 


 14.765 
  14.765294 d 
 1.45  22 18  14 


14.765 

 

 1.45 22 18  14



  159








  45




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solar eclipse 








 solar eclipse 


 total solar eclipse 
annular solar eclipse 
partial solar eclipse 
 total solar eclipse 

total solar eclipse 


 longitude 
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 latitude

 latitude 
 annular solar eclipse 


 annular solar eclipse 
 partial solar eclipse 

 24  23 
















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


 new moon 


 23 

 25 




 day and night world map 


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
partial solar eclipse



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lunar eclipse 
  





total lunar eclipse 


 total lunar eclipse 


total lunar eclipse
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partial lunar eclipse 


 partial lunar eclipse 




 partial lunar eclipse 
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tide 





 59  59.061 


 high tide  
 


  high tide 


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 low tide 


  low tide 









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















 
 



 







 
 21 

 

  
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








 10  632 









 NASA-annular solar eclipse of 632 january 27


 5  7  10  632 

 157 
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 298 

 549 
  25 

 319  6;31m 
 anuular eclipse 

 22:42N ,70:29E 

 28  24  24;28N 39:38E 

 38  39 




15 7 
298 
549 

15 4 
295 
546 





 298 
 298 
 549 

 25 

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 632  27



 632  27


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
 20 8 

 19 31 
 52 

 52  9

 571  10 
 571   11 
 571  12 
 571  20 

 52  9  571  20

 11  13  632  8 


 354.367 

 22325.121 

 365.2563 
 15  61  22325 365.2563  61:45 


 571  3  15  61  632  8 

 571  12 
 9  571  20 

 20 
 52  571


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



  







 


 

  

  




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


 

 

   









 



 






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








 


 


 






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 11   571  11

 52  571  12 
  52   9  20 
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
 9  22 

 14 17   
10 

 10  9

 632  25 
 632   26 
 632  27 
  632  6 

 9 22 22;9  632  25 
 26 

 9     632 
 14 17  17;14  18;23




 632 


 632  6 





 

 
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

  



 10  9   632  6 





  179



 26  632  26

 6  10  27 
 9 
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
 51  19 

 12 44   
11 

 11  13

 632 24 
 632   26 
 632 27 
  632  8 


  .














 







 

 

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















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 26  25  63225

 11  27

 8  11  27 
   11   13
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 sun 



 73.46% hydrogen 
















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






 


 9 


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
  46
















  47






  186



 sun 
4,603,000,000 years age 

149,598,023 km semi-major 

27,200 light years 

 19 8 
1.41x10=18 km

1,410,000,000,000,000,000,km

volum 

 1,300,000  
1.9884x10=30 kg

1,988,400,000,000,000,000,000,000,000,000 kg



mass

 333,000 
6.09x10=12 km

6,090,000,000,000 km

surface 

4.379x10=6 km

4,379,000 km

circumference 

1,391,400 km radius 
240,000,000 years orbital period 

 220 km/s orbital speed 

  187



 sun 
 25.05 d rotation period 

7189 km /h   rotation velocity 
7.25 degree axial tilt 
  1.408  density 

274 m/s

  28 

gravity 

 12  planets 

15,000,000 C temperature 
5,505 C temperature 

5x10=6 k

5,000,000 k

corona 

  600,000,000 
 4,000,000 
 4,000,000 

4,000,000,000 years 
hydrogen 73.46%

helium 24.85%
oxygen 0.77%
cabon 0.29%

gas 

  188



  age of sun
4,603,000,000 years age 

9,221,200,000 years 

 4,603,000,000 years 


 9,221,200,000 years 






149,598,023 km semi-major 

 95  14 









  189



 27,200 light years 
27,200 light years 


 milky way 

  27,200 light years km 


 9,460,528,000,000 km 
 27,200 light years 

 257,325,600,000,000,000 km

 257,325,600,000,000,000km 

 25 

  190



 19 8 
 19 8 

 14 

 19 8 



volum 
1.41x18 km

1,410,000,000,000,000,000,km

volum 

 1,300,000  
 volume 




 1.41x18 km 
 18   1  1.41x18 km


 18 1.41x18 km 

 1,410,000,000,000,000,000,km

  191




 1,300,000 

 13 

mass 
1.9884x30 kg

1,988,400,000,000,000,000,000,000,000,000 kg



mass

333,000 
1.9884x30 kg

 30  1 
1,988,400,000,000,000,000,000,000,000,000 kg 




 333,000 

 60 
6.09x12 km

6,090,000,000,000 km

surface 

 surface  

  192




 6,090,000,000,000 km 

   43 
4.379x6 km

4,379,000 km

circumference 

 circumference

  4,379,000 km 


 13  radius
695,700 km

1,391,400 km

radius 

 radius

 radius 
 radius


 equator 

 695,700 km 

 1,391,400km 
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 orbital period

 24
240,000,000 year orbital period 

 orbital period 


 240,000,000 year 










220 km /s  orbital speed 
 220 km /s orbital speed 

 220 km /s 
  13200 km/ m 

 792,000 km/h





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  48






   49





  25.05  rotation period
 25.05 rotation period 

 25.05 



 7189 km/h 
7189 km/h rotation  velocity 

 25 

 7189 km/h 
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 1.996 km 
220 

 1.996 km  km /s

axial tilt 
7.25 degree axial tilt 

 7.25 degree 
 7.25 degree

density 
  1.408  density 

  1.408 


  1.408  

 274 m/s  gravity 
274 m/s

  28 

gravity 


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


 274 m/s 





 274 m/s 







  12 
 12 

 12 

 9 




 12

1-mercury.2-venus,3-earth,4-mars,, 5-jupiter

 6-satrun,7-uranus,8-neptune,9-pluto,10.charon,

11-ceres,and 12-ub313 
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 sun temperature
15,000,000 C temperature 




  15,000,000 C 



 sun temperature
5,505 C temperature 

  5,505 C 
 

corona 
5x10=6

5,000,000 c 

corona 

 corona 


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


  5,000,000 c 

 




  50




  199



 60 
  600,000,000 

 hydrogen  600,000,000 tons 

 helium

 40 
 4,000,000 

  4,000,000tons 


 40 
 4,000,000 

 40 







  200







  51








 4 
 nuclear fusion 


  4 

 4, 000,000,000 years  





 4   4 


    52



  201



gas 
hydrogen 73.46%

helium 24.85%

oxygen 0.77%

cabon 0.29%

gas 




 sun wikipedia  internet 
 

  202



 9

  9



 9 


 planets 



 9 


  203



 6  9 



semi-major axis 


57,909 050 km   1- mercury 

108,208,000 km   2-venus  

149,598,023 km  3- earth 

227,939,200 km  4-mars   

778,570,000 km  5-jupiter 

1,433,530,000 km  6-saturn 

2,875,040,000 km  7- uranus 

4,500,000,000 km  8-neptune 

5,906,380,000 km  9- pluto 

27,200 light years    o sun

384,399 km  0- moon 

  204



circumference 


15,329 km  1- mercury 

 38,025 km   2-venus  

40,075 km  3- earth 

21,344 km  4-mars   

439,264 km  5-jupiter 

378,675 km  6-saturn 

160,590 km  7- uranus 

155,600 km  8-neptune 

7,232 km  9- pluto 

4,379,000 km  o sun

10,921 km  0- moon 




  205



equatorial rotation velocity 


 10.892 km/h  1- mercury 

  6.52 km/h   2-venus  

 1669 km/h  3- earth 

 868.22 km/h  4-mars   

 43,000 km/h  5-jupiter 

 35532 km/h  6-saturn 

 9320 km/h  7- uranus 

 9650 km/h  8-neptune 

 47.18 km/h  9- pluto 

 2750 km/h  o sun

 16.657 km/h  0- moon 

  206



rotation period 


58d-15h-30m  1- mercury 

116d-18h-0m   2-venus  

23h-56m-4s  3- earth 

1d-0h-37m  4-mars   

0d-9h-56m  5-jupiter 

0d-10h-42m  6-saturn 

0d-17h-14m  7- uranus 

0d-16h-6m  8-neptune 

6d-9h-17m  9- pluto 

24d-0h  o sun

27.322d  0- moon 




  207



orbital speed 


 47.36 km/s  1- mercury 

  35.02 km/s   2-venus  

 29.78 km/s  3- earth 

 24 km/s  4-mars   

 13.07 km/s  5-jupiter 

 9.68 km/s  6-saturn 

 6.8 km/s  7- uranus 

 5.43 km/s  8-neptune 

 4.74 km/s  9- pluto 

 200 km/s  o sun

 1.02 km/s  0- moon 

  208



orbital period 


 87.969 d  1- mercury 

  224.65 d   2-venus  

 365.256 d  3- earth 

 686.971 d  4-mars   

 12 years  5-jupiter 

 29.5 years  6-saturn 

 84 years  7- uranus 

 164.8 years  8-neptune 

 248 years  9- pluto 

 240,000,000 years  o sun

 29.53 d  0- moon 

  209



 mercury  




   700 c 
 100 



 181 meter 

 700 c 
  100 c 





  210



 mercury 
4,503,000,000 years age 

57,909,050 km semi-major 

46,001,200 km perihelion 

69,816,900 km  aphelion 
96,424,000 km  

6.083x10=10 km

60,830,000,000 km

volum 

 0.056  
3.3011x10=23 kg

330,110,000,000,000,000,000,000 kg


mass

 0.055 
7.48x10=7 km

74,800,000 km

surface 

15329 km circumference 

2,439.7 km

4879.4 km

radius 

 87.97 d orbital period 

 47.36 km/s orbital speed 

  211



 mercury 
 58.64 d rotation period 

10.892 km /h rotation  velocity     
2.04 degree axial tilt 
  5.42  density 

3.7 m/s gravity 

 satellites 
700 c100 c  temperature 

oxygen 

sodium 

hydrogen

gas 

 mercury wikipedia  internet 
 

  212



  age of mercury
4,503,000,000 years age 

9,321,200,000 years 

 4,503,000,000 years 


 9,321,200,000 years 





57,909,050 km semi-major 

46,001,200 km perihelion 

69,816,900 km  aphelion 
 57,909,050 km 
 46,001,200km 

  69,816,900 km 



 

  213




96,424,000 km  


 96,424,000 km 



volum 
6.083x10=10 km

60,830,000,000 km

volum 

 0.056  
 6.083x10=10 

 10   6  6.083x10=10


 10 6.083x10=10 

 60,830,000,000 km

  0.056  

  214



mass 
3.3011x10=23 kg

330,110,000,000,000,000,000,000 kg


mass

0.055 
 23   3  3.3011x10=23 kg

 23 

 330,110,000,000,000,000,000,000 kg

 0.055 

 7surface 
7.48x10=7

74,800,000 km

surface 

 surface   


 74,800,000 km 

 15 
15329 km circumference 
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 circumference

 15329 km 

 4879.4  radius
2,439.7 km

4879.4 km

radius 

 radius

 radius 
 radius


 equator 

 2,439.7 km 
 4879.4 km 

 orbital period

 87.97 d
 87.97 d orbital period 

 orbital period 
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

  87.97 d 








 47.36 km/s  orbital speed 
 47.36 km/s orbital speed 
 47.36 km/s 


  2841.6 km 

 58.64 drotation period 
 58.64 d rotation period 

 58.64 d 
 64 

 10.89 km /h rotation speed 
10.89 km /h rotation speed 

 58 
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 10.89 km /h 
 181  181.5 miter /m 

axial tilt 
2.04 degree axial tilt 

 2.04 degree 

density 
  5.42  density 

  5.42 
  5.42  

 3.7 m/s  gravity 
3.7 m/s gravity 






 3.7 m/s 





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 3.7 m/s 


 satellites 
 satellites 

 satellites   planet 



temperature 
700 c100 c  temperature 


 700 c 100 c   700 c100 c  

 700 c 
100 c 


gas 

oxygen 

sodium 

hydrogen

gas 


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 venus 



  464 c 

 464 c  100 






108.6 m 






 venus wikipedia  internet 
 
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


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 venus 
4,503,000,000 years age 

108,208,000  km semi-major 

107,477,000  km perihelion 

108,939,000  km  aphelion 
136,300,000  km  

9.2843x10=11 km

928,430,000,000 km

volum 

 0.866  
4.8675x10=24 kg

4,867,500,000,000,000,000,000,000 kg


mass

 0.815 
4.6023x10=8 km

460,230.000 km

surface 

38,025  km circumference 

6,051.8 km

12103.6 km

radius 

  224.701 d orbital period 

 35.2 km/s orbital  speed 

  222



 venus 
 -243.025 d rotation period 
6.52 km /h rotation velocity 

2.64 degree axial tilt 
  5.243  density 

8.87 m/s gravity 

 satellites 
464 c temperature 

carbon dioxide 96.5%

nitrogen 3.5%

 gas 

  223



  age of venus 
4,503,000,000 years age 

 9,321,200,000 years 

 4,503,000,000 years 


 9,321,200,000 years 





108,208,000  km semi-major 

107,477,000  km perihelion 

108,939,000  km  aphelion 
 108,208,000km 
 107,477,000km 

 108,939,000km 



 

  224




136,300,000  km  


 136,300,000 km 

 38,000,000 km 
 261,000,000 km

 136,300,000 km 
 volum 

9.2843x10=11 km

928,430,000,000 km

volum 

 0.866  
 9.2843x10=11 km 

 11   9  9.2843x10=11 km


 11 9.2843x10=11 km 

  928,430,000,000 km


   0.866 

  225



mass 
4.8675x10=24 kg

4,867,500,000,000,000,000,000,000 kg


mass

 0.815 
 24   4  4.8675x10=24 kg

 24 

 4,867,500,000,000,000,000,000,000 kg

 0.815 

 46surface 
4.6023x10=8 km

460,230.000 km

surface 

 surface  


 460,230.000 km 



  226



 38 
38,025  km circumference 

 circumference

 38,025  km 

 12103.6  radius
6,051.8 km

12103.6 km

radius 

 radius

 radius 
 radius


 equator 

 6,051.8 km 
 12103.6 km 

 orbital period
  224.701 d orbital period 

 orbital period 

  227





   224.701 d 








 35.2 km/s  orbital speed 
 35.2 km/s orbital  speed 

  35.2 km/s 


 2112 km 

 243.025 drotation period 
 -243.025 d rotation period 

 -243.025 d 
 


 -243. d  


  228



rotation speed 
6.52 km /h rotation speed 

 243 
 6.52 km /h 

 108  108.66 meter /m 

axial tilt 
2.64 degree axial tilt 

 ,   64  2.64 degree 
 64

density 
  5.243  density 

 .5.243 
 5.243.  

 8.87 m/s  gravity 
8.87 m/s gravity 

 8.87 m/s 






  229



 8.87 m/s 


 satellites 
 satellites 

 satellites   planet 



temperature 
464 c temperature 


  464 c  464 c 

gas 
carbon dioxide 96.5%

nitrogen 3.5%

 gas 





  230



 mars 




 227,939,200  km 

  -143c  -143c 




  231



 mars 
4,503,000,000 years age 

227,939,200  km semi-major 

206,700,000  km perihelion 

249,200,000  km  aphelion 
258,870,000  km  

1.6318x10=11 km

163,180,000,000 km

volum 

 0.151  
6.4171x10=23kg

 641,710,000,000,000,000,000,000kg



mass

 0.107 
1.447985x10=8 km

 144,798,500 km

surface 

21,344  km circumference 

3,396.2 km

6,792.4 km

radius 

  686.971 d orbital period 

 24.007 km/s orbital  speed 

  232



 mars 
 22  37 24 rotation period 

868.22 km /h rotation velocity 
25.19 degree axial tilt 
  3.9335  density 

3.720 m/s gravity 

   2 satellites 
35 c-143c temperature 

carbon dioxide 95.97%

argon 1.93%

nitrogen 1.89%

oxygen 0.146%

 gas 

 mars wikipedia  internet 
 

  233



  age of mars 
4,503,000,000 years age 

 9,321,200,000 years 

 4,503,000,000 years  






 9,321,200,000 years 






227,939,200  km semi-major 

206,700,000  km perihelion 

249,200,000  km  aphelion 

 227,939,200km  

 206,700,000km  

 249,200,000km  


 

  234




258,870,000  km  




 258,870,000  km 

 volum 
1.6318x10=11 km

163,180,000,000 km

volum 

 0.151  
 1.6318x10=11 km 

 11   1  1.6318x10=11 km


 11  1.6318x10=11 km 

 163,180,000,000 km 


  0.151 

  235



mass 
6.4171x10=23kg

 641,710,000,000,000,000,000,000 kg



mass

 0.107 
 23   6  6.4171x10=23kg

 23 

 641,710,000,000,000,000,000,000kg

 0.107 

 14surface 
1.447985x10=8 km

 144,798,500 km

surface 

 surface  


 144,798,500 km 



  236



 21 
21,344  km circumference 

 circumference

 21,344  km 


 6,792.4 km  radius
3,396.2 km

6,792.4 km

radius 

 3,396.2 km 

 6,792.4km 


 orbital period
  686.971 d orbital period 

 orbital period 


   686.971 d 

  237



 24.007 km/s  orbital speed 
 24.007 km/s orbital  speed 

 24.007 km/s 


  1440.42 km/m 

rotation period 
 22  37 24 rotation period 

22  37 24 
 


 22  37  24 

rotation speed 
868.22 km /h rotation speed 

 24 

 868.22 km /h 
  14.47   14.47 km /m 
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axial tilt 
25.19 degree axial tilt 

  19  25.19 degree 
 19  , 

density 
  3.9335  density 

 3.9335 

 3.720 m/s  gravity 
3.720 m/s gravity 

 3.720 m/s 





 3.720 m/s 



satellites 2 
   2 satellites 

 satellites   planet 

  239




temperature 
35 c-143c temperature 


 35 c   -143c

gas 
carbon dioxide 95.97%

argon 1.93%

nitrogen 1.89%

oxygen 0.146%

 gas 



  240



 jupiter 



 778,570,000  km 
 -108c  -108c 


 439,264 km 

 378,675 km 

 67 
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
 jupiter 



  242



 jupiter 
4,503,000,000 years age 

778,570,000  km semi-major 

740,520,000  km perihelion 

816,620,000  km  aphelion 
861,950,000 km  

1.4313x10=15 km

1,431,300,000,000,000  km

volum 

  1,321  
1.8982x10=27 kg

1,898,200,000,000,000,000,000,000,000  kg



mass

 317.8 
6.1419x10=10 km

  61,419,000,000 km

surface 

439,264 km circumference 

71492 km

142984  km

radius 

  4332.59 d

 11.862 years

orbital period 
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 jupiter 
 13.07 km/s orbital  speed 

 30  55 9 rotation period 
43,000 km /h rotation velocity 

3.13 degree axial tilt 
  1,326  density 

24.79 m/s gravity 

   67 satellites 
-108c temperature 

hydrogen 89%

helium 10%

methane 0.3%

 gas 

 jupiter wikipedia  internet 
 
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   age of jupiter  
4,503,000,000 years age 

 9,321,200,000 years 

 4,503,000,000 years 


 9,321,200,000 years 






778,570,000  km semi-major 

740,520,000  km perihelion 

816,620,000  km  aphelion 

 778,570,000 km  

 740,520,000 km  

 816,620,000 km  



 
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
861,950,000 km  




 861,950,000 km 



  volum 
1.4313x10=15 km

1,431,300,000,000,000  km

volum 

  1,321  
 1.4313x10=15 km  

 15   1  1.4313x10=15 km


 15  1.4313x10=15 km 

  1,431,300,000,000,000k m 


    1,321 


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mass 
1.8982x10=27 kg

1,898,200,000,000,000,000,000,000,000  kg



mass

 317.8 
 27   1  1.8982x10=27 kg

 27 

 1,898,200,000,000,000,000,000,000,000 kg

 317.8 



 61surface 
6.1419x10=10 km

  61,419,000,000 km

surface 

 surface  


  61,419,000,000 km 


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 439,264 
439,264 km circumference 

 circumference

 439,264 km 


  142984  km  radius
71492 km

142984  km

radius 

 71492 km 

 142984  km 


 orbital period
  4332.59 d

 11.862 years

orbital period 

 orbital period 


   4332.59 d 
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 11.862 years 

 13.07 km/s  orbital speed 
 13.07 km/s orbital  speed 

 13.07 km/s 


 784.2 

rotation period 
 30  55 9 rotation period 

30  55 9 
 


 30  55  9 

rotation speed 
43,000 km /h rotation speed 

 9 

  249



  43,000 km /h 
  716.67   716.67 km /m 

axial tilt 
3.13 degree axial tilt 

,   13  3.13 degree 
 13 

density 
  1,326  density 

 1,326 


 24.79 m/s  gravity 
24.79 m/s gravity 

 24.79 m/s 





 24.79 m/s 


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satellites 67 
   67 satellites 

 satellites   planet 

 4  79   67 






temperature 
-108c temperature 

 -108c 


gas 
hydrogen 89%

helium 10%

methane 0.3%

 gas 


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 saturn 




 1,433,530,000  km 
 -139c  -108c 




 378,675 km 


  

 62 



 9 



  50 
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











 saturn wikipedia  internet 
 
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 saturn 
4,503,000,000 years age 

1,433,530,000  km semi-major 

1,352,550,000  km perihelion 

1,514,500,000  km  aphelion 
 1,594,500,000 km  

8.2713x10=14 km

827,130,000,000,000 km

volum 

 763.59  
5.6834x10=26 kg

568,340,000,000,000,000,000,000,000  kg



mass

 95.159 
4.27x10=10 km

  42,700,000,000 km

surface 

378,675 km circumference 

60268 km

120536  km

radius 

  10759.22 d

 29.4571 years

orbital period 
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 saturn 
 9.68 km/s orbital  speed 

 38  33 10 rotation period 
35532 km/h 9.87 km/s rotation velocity 

26.73 degree axial tilt 
  0.687  density 

10.44 m/s gravity 

   62 satellites 
-139c temperature 

hydrogen 96.3%

helium 3.25%

methane 0.45%

 gas 
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   age of jupiter  
4,503,000,000 years age 

 9,321,200,000 years 

 4,503,000,000 years  


 9,321,200,000 years 

  



 
1,433,530,000  km semi-major 

1,352,550,000  km perihelion 

1,514,500,000  km  aphelion 
  1,433,530,000km  


 1,352,550,000km  


 1,514,500,000km  


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  
 


1,594,500,000 km  

 


  1,594,500,000km 

  volum 
8.2713x10=14 km

827,130,000,000,000 km

volum 

 763.59  
  8.2713x10=14 km  

 14   8   8.2713x10=14 km


 14  8.2713x10=14 km 

  827,130,000,000,000 k m


     763.59 


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mass  
5.6834x10=26 kg

568,340,000,000,000,000,000,000,000  kg



mass

 95.159 
 26   5  5.6834x10=26 kg

 26 

  568,340,000,000,000,000,000,000,000  kg

 95.159 


 42surface 

4.27x10=10 km

  42,700,000,000 km

surface 

 surface  


  42,700,000,000 km 
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 378,675 km 
378,675 km circumference 

 circumference



 378,675 km 




  120536  km  radius
60268 km

120536  km

radius 

 60268 km  

 120536  km 


 orbital period
  10759.22 d

 29.4571 years

orbital period 

 orbital period  



   10759.22 d 

 29.4571 years 
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 9.68 km/s  orbital speed 
 9.68 km/s orbital  speed 

 9.68 km/s  



  580.8 km 

rotation period 
 38  33 10 rotation period 

38  33 10 
 


 38  33  10 

rotation speed 
9.68 km /s rotation speed 

  10   

 9.68 km /s 
  580.8   580.8 
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axial tilt 
26.73 degree axial tilt 

  73  26.73 degree  

 73  , 

density 
  0.687  density 

 6  0.687 







 10.44 m/s  gravity 
10.44 m/s gravity 

 10.44 m/s 





 10.44 m/s 



  261



satellites  62 
   62 satellites 

    satellites   planet 

   62 

 62 


  262



temperature 
-139c temperature 

 -139c  


gas 

hydrogen 96.3%

helium 3.25%

methane 0.45%

 gas 

 

  263



 uranus 




 2,875,040,000  km 
 -197c   -197c 




 160,590 km 




 27 



 13 

  

  264







 97.77 


 84 










  265



 uranus 
4,503,000,000 years age 

2,875,040,000  km semi-major 

2,742,000,000  km perihelion 

3,008,000,000  km  aphelion 
3,062,500,000 km  

6.833x10=13 km

68,330,000,000,000 km

volum 

 63.086  
8.6810x10=25 kg

86,810,000,000,000,000,000,000,000  kg



mass

 14.536 
8.1156x10=9 km

  8,115,600,000 km

surface 

159,354.1 km circumference 

25,559 km

51,118  km

radius 

  30688.5 d

 84.0205 years

orbital period 

  266



 uranus 
 6.80 km/s orbital  speed 

 24  14 17 rotation period 
9320 km/h rotation  velocity 

97.77 degree axial tilt 
  1.27  density 

8.69 m/s gravity 

   27 satellites 
-197c temperature 

hydrogen 83%

helium 15%

methane 23%

 gas 

 uranus wikipedia  internet 
 

  267



   age of uranus  
4,503,000,000 years age 

 9,321,200,000 years 

 4,503,000,000 years 


 9,321,200,000 years 






2,875,040,000  km semi-major 

2,742,000,000  km perihelion 

3,008,000,000  km  aphelion 
 2,875,040,000  km  


 2,742,000,000km  


 3,008,000,000  km  

  

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
3,062,500,000 km  




 3,062,500,000 km 

 volum 
6.833x10=13 km

68,330,000,000,000 km

volum 

 63.086  
 6.833x10=13 km 

 13   6  6.833x10=13 km


 13  6.833x10=13 km 

  68,330,000,000,000 km


  63.086 
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mass 
8.6810x10=25 kg

86,810,000,000,000,000,000,000,000  kg



mass

 14.536 
 25   8  8.6810x10=25 kg

 25 

  86,810,000,000,000,000,000,000,000  kg

 14.536 



 8surface 
8.1156x10=9 km

  8,115,600,000 km

surface 

 surface  


  8,115,600,000 km 


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 159,354.1 km 
159,354.1 km circumference 

 circumference

 159,354.1 km 


 51,118  km  radius
25,559 km

51,118  km

radius 

 25,559 km 

 51,118  km 


 orbital period
  30688.5 d

 84.0205 years

orbital period 

 orbital period 

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   30688.5 d 

 84.0205 years 

 6.80 km/s  orbital speed 
 6.80 km/s orbital  speed 

 6.80 km/s 


  408 km 

rotation period 
 24  14 17 rotation period 

24  14 17 
 


 24  14  17 


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rotation speed 
 6.80 km /s rotation speed 

 17 

 6.80 km /s 
 408   408 

axial tilt 
97.77 degree axial tilt 

,  97.77 degree 
 90 




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density 
  1.27  density 

 27  1.27 



 8.69 m/s  gravity 
8.69 m/s gravity 

 8.69 m/s 





 8.69 m/s 



satellites   27 
   27 satellites 

   satellites   planet 

  13   27 
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temperature 
-197c temperature 

 -197c 


gas 
hydrogen 83%

helium 15%

methane 2.3%

 gas 


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 neptune 




 4,500,000,000  km 
 -201c   -201c 


  

 155,600 km 




 14 

 






  276




 

 

 1.5% 

 



 14 
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 neptune 
4,503,000,000 years age 

4,500,000,000  km semi-major 

4,460,000,000  km perihelion 

4,540,000,000  km  aphelion 
4,625,500,000 km  

6.254x10=13 km

62,540,000,000,000 km

volum 

 57.74  
 102413x10=26 kg

102,413,000,000,000,000,000,000,000  kg



mass

 17.147 
7.6183x10=9 km

  7,618,300,000 km

surface 

155,600  km circumference 

24764  km

49528  km

radius 

  60182 d

 164.8 years

orbital period 

  278



 neptune 
 5.43 km/s orbital  speed 

 36  6 16 rotation period 
9650 km/h rotation  velocity 

28.32  degree axial tilt 
  1.638  density 

11.15 m/s gravity 

   14 satellites 
-201c temperature 

hydrogen 80%

helium 10%

methane 1.5%

 gas 

 neptune wikipedia  internet 
 

  279



   age of niptune  
4,503,000,000 years age 

 9,321,200,000 years 

 4,503,000,000 years 


 9,321,200,000 years 






4,500,000,000  km semi-major 

4,460,000,000  km perihelion 

4,540,000,000  km  aphelion 
 4,500,000,000  km  



 4,460,000,000 km  

 4,540,000,000  km  


  
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


4,625,500,000 km  




  4,625,500,000 km 

 volum 
6.254x10=13 km

62,540,000,000,000 km

volum 

 57.74  
 6.254x10=13 km 

 13   6  6.254x10=13 km


 13 6.254x10=13 km 

  62,540,000,000,000 km


   57.74 
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mass 
 1.02413x10=26 kg

102,413,000,000,000,000,000,000,000  kg



mass

 17.147 
 26   1  1.02413x10=26 kg

 26 

 102,413,000,000,000,000,000,000,000 kg

 17.147 



 7surface 
7.6183x10=9 km

  7,618,300,000 km

surface 

 surface  


 7,618,300,000 km 


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 155,600  km 
155,600  km circumference 

 circumference

 155,600  km 


 49528  km  radius
24764  km

49528  km

radius 

 24764  km 

 49528  km 


 orbital period
  60182 d

 164.8 years

orbital period 

 orbital period 


   60182 d 

 164.8 years 
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 5.43 km/s  orbital speed 
 5.43 km/s orbital  speed 

 5.43 km/s 


  325.8 km 

rotation period 
 36  6 16 rotation period 

36  6 16 
 


 36  6  16 

rotation speed 
 5.48 km /s rotation  speed 

 16 

 5.48 km /s 
  328.8 
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axial tilt 
28.32  degree axial tilt 

,  28.32  degree 


density 
  1.638  density 

 63  1.638 



 11.15 m/s  gravity 
11.15 m/s gravity 

 11.15 m/s 





 11.15 m/s 


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satellites   14 
   14 satellites 

 satellites   planet 

    14 

temperature 
-201c temperature 

 -201c 


gas 
hydrogen 80%

helium 10%

methane 1.5%

 gas 


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 pluto 



 5,906,380,000  km

 -229c   -201c




 10,921 km 
 ,  7,232 km 








 pluto wikipedia  internet 




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 7,232 km 


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 Pluto 
4,503,000,000 years age 

5,906,380,000  km semi-major 

4,436,820,000  km perihelion 

7,375,930,000  km  aphelion 
5,168,000,000 km  

7.057x10=9 km

7,057,000,000 km

volum 

 0.00651  
  1.303x10=22 kg

13,030,000,000,000,000,000,000  kg



mass

 0.00218 
1.779x10=7 km

  17,790,000 km

surface 

7232  km circumference 

1188.3  km

2376.6  km

radius 

  90560 d

 247.94 years

orbital period 
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 Pluto 
 4.743  km/s orbital  speed 

 36  17 9  6 rotation period 
47.18 km/h rotation velocity 
122.53  degree axial tilt 
 1.854  density 

0.620  m/s gravity 

   5 satellites 
-229c temperature 

nitrogen   

methane    

cabon    

 gas 
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   age of pluto  
4,503,000,000 years age 

 9,321,200,000 years 

 4,503,000,000 years 


 9,321,200,000 years 






5,906,380,000  km semi-major 

4,436,820,000  km perihelion 

7,375,930,000  km  aphelion 
 5,906,380,000km 


  4,436,820,000km  


 7,375,930,000km 


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 



5,168,000,000 km  




 5,168,000,000 km 

 volum 
7.057x10=9 km

7,057,000,000 km

volum 

 0.00651  
 7.057x10=9 km 

 9   7  7.057x10=9 km


 9 7.057x10=9 km 

 7,057,000,000 km

 0.00651 
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mass 
  1.303x10=22 kg

13,030,000,000,000,000,000,000  kg


mass

 0.00218 
 22   1  1.303x10=22 kg

 22 

 13,030,000,000,000,000,000,000 kg 

 0.00218 

 0.00218 

 7surface  
1.779x10=7 km

  17,790,000 km

surface 

 surface  


 17,790,000 km 
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 7232  km 
7232  km circumference 

 circumference

 7232  km 

 2376.6  km  radius
1188.3  km

2376.6  km

radius 

 1188.3  km 


  2376.6  km 



 orbital period
  90560 d

 247.94 years

orbital period 

 orbital period 


  90560 d 

 247.94 years 

  294



 4.743  km/s  orbital speed 
 4.743  km/s orbital  speed 

 4.743  km/s 


  284.58 

rotation period 
 36  17 9  6 rotation period 
17 9  6 

  36


   36  17 9  6 

rotation speed 
  4.74 km /s rotation  speed 

 6 

 4.74 km /s 
 284.4 
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axial tilt 
122.53  degree axial tilt 

 122.53  degree 
 , 




density 
 1.854  density 

 85  1.854 



 0.620  m/s  gravity 
0.620  m/s gravity 

 0.620  m/s 





 0.620  m/s 


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satellites   5 
   5 satellites 

 satellites   planet 

  5 

temperature 
-229c temperature 

 -229c 


gas 
nitrogen   

methane    

cabon    

 gas 

 



  297



Comets 


 
Comets 

Meteors 
Asteroids 



comets 
 comets 










 comets 
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









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







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halley comet 


 11km 

 75  12, 200,000,000 km




 2061  halley  1986 



 halley 
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Asteroids 
Asteroids 






 19 


 Jupiter  Mars 





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 Asteroids 




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Meteors 
Meteors 



 Meteors 


 Asteroids 









 28,000 

 60,000 



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


hoba meteorite 
hoba 
 1920  800,000 years 

 namibia  
  60 


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 hoba meteorite 









  54


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


  55

 





   56









  57



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