                      Useful   Astronomical   Facts


                                       Collected  by

                                                                      C.D.Norman

                                                                       .

                             Astronomy   is as interesting a science  as it is fascinating.    There is no sight

more awe inspiring as the night sky  with all the stars, planets and the Moon 

shining down upon our Earth.   One learns a few fundamental details about the 

celestial bodies through books on popular  Astronomy.   Such a study unfolds

                             a fringe of the mysteries of  space and time.



I have attempted here to collect some astronomical facts :  The Solar System;



Our Galaxy, the Milky Way;  Stars;  the Universe and the Big Bang!          



Part I   ---    The Solar System



             THE  EARTH


1)  Polar Diameter                            ……          12719 Km  ( 7900 miles)


2)  Equatorial Diameter               …………       12760 Km  ( 7926 miles)


         Surface area                          …………      5.1 x 1014 m2
                       Volume                               ………….       1.08 x 1024 m3

                                   Land Area                           …………        148.8 x 106 km2
                       Ocean area                        …………..        361.3 x 106 km2
                       Greatest Height                  ………….        8847.7 m ; 29028 ft   (Mount Everest)

                       Greatest Depth                    …………         11033 m;  35960 ft  (Marianas Trench)     


3)  Mass                                    ……………      5.975 x 1024 Kg


4)  Mean Density                     …………….      5.5 g/cm3


5)  Rotation Period                  ……………..      23 hrs  56 mts.


6)  Revolution Period               …………….      365 days 5 hrs. 48 mts. 45 sec.


7)  Direction of Rotation and Revolution  …      Counter-clockwise as seen from the 

                                                                                         north of the solar system 


8)  Mean Radius of the Orbit              …………….      150 x 106 km / 93 x 106 miles (one astronomical unit)

 Perihelion distance                                         0.9833 A. U.                                                                                           Aphelion  distance                                          1.0167 A.U.



9)  Angular Diameter  of the Sun   …………      Varies from 31’.5 in July when the earth 

                                                                                          is at aphelion, to 32’.5 in January when the

                                                                                          earth is at perihelion.

 
10) Mean Orbital Speed                                        29.8 Km/s  (at aphelion, 29.3 Km/s and at

                                                                                           perihelion, 30.3 Km/s)


11) Eccentricity of the Orbit    ……………..        e = 0.017


12) Inclination of Polar Axis       ……………      23o 30’ with the ecliptic pole


13) Arctic Circle/ Antarctic Circle    ……….        66o.5 N. Lat / 66o.5 S. Lat.


14) Mean Solar Day              …………………     24 hrs. 00 mts.  00  sec.


15) Sidereal Day                             ……………………….           23 hrs.  56 mts.  04  sec.


16) Acceleration due to Gravity        ……….        981 cm/sec2

17) Escape Velocity                    ……………        11.2 Km/sec


18) Precession                             ……………        “sweep” of earth’s rotational axis takes

                                                                                             26,000 years


19) Atmospheric Pressure            …………..         760 mm of Hg at m.s.l. / 14.7 lb/in2

20) Summer Solstice (Sun at 23 ½  deg. N.Lat)       21 June.  Longest day and shortest night


                                                                                 in the North Latitudes – summer in the 

                                                                                             Northern Hemisphere

                                                                                             Shortest day and longest night in the 

                                                                                             Southern Latitudes – winter in the

                                                                                             Southern Hemisphere


21) Winter Solstice (Sun at 23 ½ deg. S.Lat)          22 December.   Shortest day and longest 

                                                                                                night in the Northern Latitudes – winter 

                                                                                               in Northern Hemisphere

                                                                                               Longest day and shortest night in the                            

                                                                                               Southern Latitudes  - summer in the 

                                                                                               Southern Hemisphere.


22) Equinox (Equal duration of day & night)           When celestial equator crosses the 

                                                                                                ecliptic;  The Sun on the Equator

                                  Autumnal Equinox             ………       22 September 

                                  Vernal Equinox                ………..      21 March


23) Strata of the Atmosphere

                                   a)  Troposphere               ……….       0 – 13 Km:   Temp. 288 – 220 K

                                   b)  Stratosphere                ……….       13 – 55 Km;  Temp: 220 – 275 K

                                   c)  Mesosphere (Ionosphere)    ….      55 – 85  Km:  Temp. 275 – 175 K

                                   d)  Exposphere (Geocorona)   …..       85 Km and above;  temp. increases

                                                                                                 to 1000 K and above


24) Age of the Earth                  ………………..         4,600 million years

The Moon


 1)  Mean distance between the centres


        of the Moon and the Earth                         
384,405 Km  (240,000 miles)


 2)   Diameter of the Moon
3476 Km  ( 0.2725 of that of the earth )


 3)  Mass
7.38 x 1025 g   ( 0.0123 that of the earth )


 4)  Density
3.35 g/cm3

 5) Gravitational acceleration
162.0 cm/s2;  0.167 that on the earth


 6) Escape velocity
2.4 Km/s


 7) Orbital plane
inclined at 5o  8’  40” to ecliptic


 8) Orbital eccentricity
e = 0.055


 9) Period of revolution with reference to


      the Sun --  Synodic period
29 d 12 h 44 m  (29.531 d )

              10) Sidereal Period ( period of revolution


       with reference to distant stars)
27 d 7 h 42 m  (27.322 d)


11)  Length of lunar day/night
14.5 earth days (half of synodic period)


12)  Period of rotation
equal to period of revolution.  Always shows





the same side to the earth


13)  Average angular diameter
31’


14)  Average albedo
0.07


15)  Surface temperature
380 K Sun in zenith;  120 K night


16)  Moonrise and Moon set
retarded each day by 50 m approx (large variations 





possible


17)  Atmosphere
Nil


18)  Magnetic field
Nil


19)  Opposition
When the Moon lies in st. line with the Sun and the earth





with the Earth between the Moon and the Sun


20)  Conjunction
When the Moon lies in a st. line with the Sun and the 





Earth and the Sun between the earth and the Moon


21)  Quadrature
Quarter phase of the Moon.  This occurs twice; once 





during the waxing and once during the waning of the





Moon


22)  Horns of the crescent
Always point away from the Sun



23)  Metonic Cycle
19 years.   The phases of the Moon recur on the same





days and same months of the year in a cycle of 





19 years, 235 synodic Lunar months.


24)  Saros
A period in which eclipses repeat in cycles of  18 yrs





11 days (6585.32days), though not in the same location


25)  Maximum eclipses in a year
A maximum of 7 eclipses of either kind can occur in a 





year or a minimum of two, of which two will be lunar 





five, solar.   There never can be more than 3 eclipses





of the Moon in a year.   Solar eclipses are more than





Lunar eclipses.


26)  Effect of Lunar Gravity on Earth
Causes spring and neap tides in the oceans as well as 






on the crust of the Earth.   Max. Ocean tide – 15 m





and max. solid tide 20 – 30 cm


27)  Effect of tidal force
1)  Change in the length of the day i.e. slowing  down





of the Earth’s period of rotation





2)  Change in  distance between the Moon and the 



                                                                                                                                                         Earth 

The  Sun

 1)
  Class of Star                                   …………          G - 2  


2)    Diameter                                    ……………         1,392.000 km  ( 865,000 miles )

 3)    Angular  Diameter                     ……………         32’

 4)    Distance from Earth                     …………..         150 x 106  km  ( 93 x 106  miles )

 5)    Surface area                                  ………….         6.087 x 1018 m2


  6)    Volume                                        …………..

1.4 x 1027 m3   (1,300,000 times that of Earth )


  7)    Density   (overall)                        …………..

1.409 g cm-3

  8)
   Density at the centre                     ………….         
160 g cm-3

  9)    Period of Rotation                        …………..

25.4 days at the equator  




    
                                                                       

34 days at the Pole


10)
   Direction of Rotation                    …………..         Counter-clockwise


11)
   Velocity of rotation                        ………….     

4 Km/s


12)
   Period of revolution through Milky Way 

                                                                        Galaxy    ……  

225 x 106 years


13)
   Tilt of the Axis                               …………         Equatorial Plane tilted at 7o to the orbital plane of 

                                                    

                                                                  the Earth


14)
   Acceleration due to gravity             ………..          274 m s-2  ( 28 times that on Earth )


15)
   Escape velocity                                 ……….           618 km/s


16)    Regions of the Sun                           …………      
Core  -   Convection Zone   -   photosphere   -








   Chromo sphere   -   Corona 


17)    Temperature                                      ………..    

Central Core  -   16 x 106 K







Photosphere   -    6000 K



       
                                                                         

Chromospheres   -  4000 K

                                                                               

   Corona   -   2 x 106 K  (kinetic temperature)


18)

Luminosity                                          ……….         4 x 1033 ergs/s which is > 1023 KW


19)     Visual magnitude                             …………        - 26.8


20)    Radiation constant                             …………

    5.7 x 10-5 erg/cm2 . sec . deg4

21)    Source of energy                              …………..       fusion of Hydrogen at the core


22)    Mass of matter converted to energy   …………

    4 x 106 tonnes/s


23)    Solar Constant                                  …………. 
     1.33 kW / m2
along the equatorial surface

      
                                                                                                                                             of the Earth


24)    Composition                                        ………..        Mostly Hydrogen and Helium;  70 other elements

                                                                                                        in very small quantities


25)    Fusion reaction at the core                 ………….

H1 + H1   ( H2 + (+  + (






(+  +  e-    ( ( 







H2   +   H1   (   H3  +  (






H3    +   H3   (   H4  +  H1  +  H1

26)    Energy transport from core to surface  ………..

High energy      photons are absorbed by a nucleus







which releases the absorbed energy by stages.   The





original high energy photon is broken down into





low energy photon while travelling upward to the 





surface of the Sun and then radiated into space.


27)    Sun spots                                              ……….

They appear between 8oand 35o North and South 




latitudes in cycles of 11 years


28)    Surface features:  Solar flares and

Bright formations of weird shapes, stretching 


                                       Prominences         …………   
thousands of kilometres across the corona, 




consisting of high energy electrons at 104  K.




visible during total eclipse of the Sun 


29)    Solar wind                                          …………  
Out flow of rarefied  and ionised gases through




the photosphere at hundreds of kilometres per sec.




Into planetary space

30)    Age of the Sun                                    …………

At present the age of the Sun is 5 billion years.




It will remain a main sequence star for another




5 billion years and after 13 billion years it will




become a red giant, 100 times its present size,




extending beyond the orbit of Venus.   It will




then be 2000 times more luminous with a surface




temperature of 3000  K




Beyond an indefinite period it is likely to end up as




a white dwarf.  

Mercury 

 1)    Diameter                                           ……….

4840 km (3005 miles) /  0.38 that of the Earth

 2)    Volume                                             ……….

0.06 that of the Earth


3)    Mass                                                  ………. 

0.056 that of the Earth


4)    Density                                              ……….. 

5.5 g/cm3 ;   0.96 that of the Earth

 5)    Orbit                                                  ………..

Highly eccentric;   e = 0.206


6)    Orbital motion                                   ………..

Counter clockwise




7)    Mean orbital velocity                        ………..

47.87 km/s





8)    Greatest  Eastern/Western elongation   ……..

28o                                                                                


9)    Distance from Sun                             ………..  

Perihelion:  45.6 x 106 km




Aphelion:    69.6 x 106 km




Mean:  57.91 x 106 km  ( 0.387 A.U. )

10)    Inclination of plane of orbit              ………..

7o to ecliptic

11)    Sidereal period of revolution            ………..

87.97 days

              12)     Period of rotation about its axis        ……….         59 days


13)     Total day                                            ……….

2 times its sidereal period.   The planet presents the





same surface to the Sun for two “Mercury Years” or





176 earth days


14)     Synodic period                                   ………

115.88 days


15)    Transit across the Sun                          ………

either 7 years or 13 years apart


16)    Duration of transit                               ……….

4 hours;  East to West


17)    Atmosphere                                          ………        Nil


18)    Appearance of the sky                          ………

Black


19)    Albedo                                                   ………

0.06


20)    Magnitude                                            ……….

- 1.8


21)    Acceleration due to gravity                 ………..      3.72 m/s2;   (0.36 that on the Earth)


22)    Radiation received                                  ………..
Receives 7 times more radiation form the Sun





as the Earth


23)    Surface Temperature                              ……….

Day  --  350o C      Night  --  -160o C


24)    Number of satellites                                ………      Nil


25)    Seen as morning/evening planet             ………

 8 weeks

              26)    ‘New’ phase                                            ……..       At inferior conjunction  --- maximum angular diameter                

              27)    ‘Full’ phase                                             ……..        At superior conjunction – minimum angular diameter

   
Venus

 1)    Diameter                                                 ……….

12390 km  (7700 miles)  ----  0.95 that of the Earth

 2)    Mass                                                       ………..

0.82 that of the Earth


3)    Density                                                   ………..

5.25 g/cm3

4)    Acceleration due to gravity                    ………..

8.82 m/s2
 5)   Escape velocity                                        ……….

10.36 km/s


6)    Mean distance form the Sun                    ……….

108.29 x 106  km  (67.26 x 106 miles) ;  0.72 A.U.


7)    Distance form the Earth at inferior conjunction  

38.6 x 106 km;   24 x 106 miles


8)    Distance from the Earth at superior conjunction      258 x 106 km


9)    Sidereal period of revolution                      ……..

 224.7 days

 10)    Length of Venus day                                 ……..     117 Earth days


 11)    Rotation period                                          ……..

 243 Earth days

 12)    Mean orbital velocity                              ……….

35.02 km/s

 13)    Synodic period                                        ……….

584 days

 14)    Direction of rotation                                 ………

clockwise (retrograde)


 15)    Direction of revolution                            ……….

Anticlockwise


 16)    Polar axis                                                 ……….

Inclined at 3o  to its orbital plane 


 17)    Plane of orbit                                            ………

inclined at 3o 24’ to ecliptic

 18)    Eccentricity of the orbit                           ……….

0.007

 19)    Greatest elongation                                   ……..

46o from the Sun   (48o ?)

 20)    Visual Magnitude                             ………

- 4.4   ( 13 times more bright than Sirius )

 21)    Transit of Venus                                       ………

rare periodic event:   a pair of transit eight years








apart:   Next transit in 2004 and 2012


 22)    Atmospheric pressure                               ………

100 times that of the Earth ;  equal to the pressure 





                                                                                         1000 m below the surface of the sea

 23)    Composition of atmosphere                     ………

75 – 90%  CO2    ;   5%  N2 and noble gases








0.4 % O2  and the rest water vapour


 24)    Magnetic field                                          ………

Nil



25)    Average surface temperature                   ………    700 K

  26)   Albedo                                                     ……….    0.85




27)  Evening planet / morning planet             ………     10 months each

  28)   Rising and setting                                       ………  3 hrs before sunrise / 3 hrs after sunset  

                Mars




1)    Popular name
……….

Red planet




2)    Polar diameter
………..    6800 km    (4200 miles )




3)    Equatorial diameter
………..

6817 km     ( 4210 miles )




4)    Angular diameter
………..

at conjunction  ---  3”.5







    at opposition   ---   25”.1




5)    Mean distance from the Sun
………..

228 x
106  km  (142 x 106 miles)  --  1.52 A.U.




6)    Orbital path
………..

Elliptical




7)    Eccentricity of orbit
………..

e = 0.093




8)    Axial tilt
………..

23o  59’  to the plane of orbit




9)    Period of rotation
………..

24 h  37 m  23 s



10)   Period of revolution
………..

687 sidereal days  ( 1.88 earth years )



11)    Mean orbital velocity
………..

24.13 km/s



12)    Synodic period
………..

780 days  ---  ( 710 days of forward motion as seen





    from the Earth and 70 days of retrograde motion )



13)    Opposition
…………
Occurs once in two years of interval and the closest








in 15/17 years’ interval



14)    Distance at opposition
………..

Varies between 56 x 106  km (35 m miles) and 








98 x 106 km  (61 m miles).   The closest approach








occurs in a period of 15/17 years when Mars is in 








perihelion and the Earth in aphelion



15)    Orbital inclination
………..

1o  51’ to the ecliptic



16)    Mass
………..

11% that of the Earth



17)    Acceleration due to gravity
………..

3.7 m/s2


18)    Escape velocity
………..

5.03 km/s



19)    Density
………..

3.94 g/cm3


20)    Temperature at equator
………

300 K at perihelion;   276 K at aphelion



21)    Albedo
……….

0.16



22)    Surface features
……….

Volcanic (now extinct);  pock-marked with








craters;  fiery dust-storms 



22)    Atmosphere 
……….

Very thin; (equal to that at 30.5 km above the surface








of the Earth)  --- traces of CO2 and Nitrogen



23)    Polar temperature
………..

- 200o C



24)    Polar caps
………..

Possibly ice or thin layer of solid CO2


25)    Satellites
………..

Two:   Phobos  and  Deimos.   Both are locked on to 








Mars and show the same side to the planet








Phobos has an orbit of 9300 km (5800 miles) and a 








Period of 7 h 39 m.   It rises in the West and sets in the








East twice in a Martian day.








Deimos of size about 6 km goes round Mars in 








30 h 21 m at an average distance of 23500 km








(14600 miles) from Mars 


Jupiter

  1)    Equatorial diameter
……….

142,800 km  (88700 miles)  -- 11.2 times that of Earth


2 )    Polar Diameter
……….

133,600 km  (83,000 miles)


3 )    Mass
……….

318 times that of the Earth and  10-3   of the Sun


4 )    Mean density
……….

I.33 g/cm3

5 )    Acceleration due to gravity
……….

25.87 m/s2

6 )    Escape velocity
…………
60.22 km/s

  7 )    Period of rotation
…………
9 h 50 m 30 s at the equator






9 h 55 m at the poles


8 )    Speed of rotation 
………..

40,250 km/h  (25,000 miles/h)


9 )    Orbit
………..

Elliptical;  e = 0.048



    Orbital plane                                           ……….    Nearly the same as that of the Earth 

10)     Mean distance form the Sun
………..

778.34 x 106 km  --  5.2 A.U.








at perihelion:  740 x 106 km;     460 x 106 miles








at aphelion:   966 X 106 KM;      600 X 106 miles



11)     Orbital velocity
…………
13.06 km/s



12)     Period of revolution
………. 

11.86 years



13)     Angular diameter
……….

50” at opposition



14)     Sidereal period
……….

4332.6 days



15)     Synodic period
……….

398.9 days



16)     Inclination of the axis
……….

1o 18’ 17” to ecliptic



17)     Atmosphere
………..

H2,  He,  CH4,  NH3


18)     Surface temperature
………..

- 100o C



19)     Radiation received from the Sun
………..  
1/25 of the radiation received by the Earth



20)     Radiation emitted
………..

Radio waves of decimetre range 



21)     Magnetic field
……….

Strong



22)     Tilt of Magnetic Poles
………..

8o to geographic axis of rotation



23)     Number of satellites
……….

12          The outer four in retrograde motion



24)     Galilean satellites
……….

Ganymede   --   Cellist  --- Europa  ---   Io



25)     Important feature
……….

A huge red spot, a few times larger than the entire








surface of the Earth


Saturn


1)     Equatorial  diameter
………

119400 km  (74,150 miles)  -  9.36 that of the Earth



2)     Mean distance from the Sun
………

1,427.7 x 106 km  (887 x 106 miles)  -  9.5 A.U



3)     Eccentricity of the orbit
………

e = 0.56.   The distance from the Sun varies by








160 million km (100 m miles) between perihelion








and aphelion



4)     Sidereal period of rotation
……….

10 h  14 m

      
  5)     Synodic period
……….

378 days  



6)     Period of revolution
……….

29.59 years



7)     Inclination of the axis of rotation
……….

26o 44’ to the orbital plane


  8)     Angular diameter
……….

Varies between 20” and 14”



 9)     Mass                                                       ……….     95 times that of the Earth


           Density
……….

0.706 g/cm3
            10)     Acceleration due to gravity                    ……….

11.37 m/s2   --- 1.159 that on Earth


11)     Escape velocity
……….

36.25 km/s


12)     Visual magnitude
……….

0.7


13)     Albedo
……….

0.76


14)     Atmosphere
……….  
60.70 % H2, CH4 and  NH3  (frozen)


15)     Surface temperature
……….

- 143o C


16)     Unique feature
………

rings of radius 137,000 km in the plane of its equator 


17)     Thickness of the ring
………

20 km  -- 12 miles


18)     Satellite
………

Ten.
Smallest -  ‘Janus’  about 150,000 km from






                   Saturn.








The outermost satellite: ‘Phoebe’ has retrograde motion


Uranus


1)
Discovery
……….

13 March 1781 by William Herschel



2)
Mean distance from the Sun
……….

19.19 A.U.



                   distance at aphelion
……….

3150 x 106 km    ---   1956 x 106  miles




           distance at perihelion
……….

2590 x 106 km     ---  1608 x 106  miles



3)
Equatorial diameter
……….

47600 km (29660 miles)  3.79 that of the Earth



4)
Polar diameter
………

44740 km (27880 miles)



5)
Angular diameter
………

3”.1



6)
Period of rotation
………

10 h  49 m



7)
Sidereal period of revolution
………

84.02 years



8)
Synodic period
………

370 days



9)
Axial inclination
………

97o  53’ to its orbital plane ; almost lying flat on its







orbital plane!    Hence the Sun will be over the North


                  Pole for 42 years  and over the  South Pole for the next




                                                                                  42 years

            10)      Spin of the axis                    
………

Retrograde  (clockwise)

     
11)


Inclination of orbit to ecliptic
……….

0o  46’  23”


12)
Eccentricity of the orbit
………..

e = 0.047


13)
Direction of motion
………. 

Retrograde  ( clockwise )


14)
Mass
………

14.5 times that of the Earth


15)
Density
……….

1.6 g/cm3


16)
Acceleration due to gravity
………

10.89 m/s2     ---  1.11 that on the Earth


17)
Escape velocity
………

22.4 km/s


18)
Albedo
………

0.93


19)
Visual magnitude
………

6.5  to  5.8


20)
Surface
………

Covered with frozen H2 and CH4

21)
Surface temperature
………

- 160o C (minimum)


22)
Satellites
………

Five.    They all revolve in steeply inclined, 







retrograde orbital paths.







The largest of them:  Titania  -- 1000  km in diameter


Neptune


1)
Discovery
………

discovered by Galli in 1846, at Berlin Observatory



2)
Mean distance from the Sun
………

4509 x 106  km  --  30.06 A.U.



3)
Equatorial diameter
………

48,400 km  (30.000 miles)



4)
Polar diameter     
……….

47,500 km  (29,440 miles)



5)
Period of rotation
………

15 h  45 m



6)
Orbital period
………

164.8 years



7)
Synodic period
………

367.49 days



8)
Inclination of the axis
………

29o to the plane of orbit



9)
Inclination of the orbital plane
………

1o  46’  28” to the ecliptic


 10)
Mass
………

17.5 that of the Earth


 11)
Density
………

1.7 g/cm3

 12)
Acceleration due to gravity
………

9.81 m/s2


 13)
Mean orbital velocity
………

5.43 km/s


 14)
Eccentricity
………

0.007


 15)
Visual magnitude
………

8


 16)
Satellites
………

2



Pluto


1)    Discovery
………

1930



2)
Distance from the Sun
………

Mean distance: 5900 x 106 km







Aphelion:  39.5 A.U.;  Perihelion:  29.7 A.U



3)
Equatorial diameter
………

5900 km;  0.47 that of the Earth



4)
Sidereal period of rotation
………

6 d  9 h  16 m  54 s



5)
Orbital period
……….

248 years  (90,700 earth days )



6)
Eccentricity
……….

0.247



7)
Synodic period
………

366.74 days



8)
Inclination of orbital plane
………

17o  8’  34”



9)
Orbital velocity
………

4.74  km/s


 10)    Visual magnitude
………

14.5


 12)
Density
………

5.5  g/cm3

 13)
Acceleration due to gravity
………

4.61 m/s2    0.47 that on the Earth


 14)
Escape velocity
………

5.1 km/s






.
                

 

