


Evolution of Solar system 



Solar system 

Name of 
Planetary 
Body 

Mass 
(grams) 

Semimajor 
Axis (AU) Eccentricity 

Orbital 
Period 
(years) 

Mass in 
terms of 
Jupiter (Mj) 

Distance 
from Sun in 
AU 

Rotation 
rate  
 

Mercury 3.30194E+26 0.387099 0.20564 0.240847 0.000174 0.387 58.646 days 

Venus 4.86897E+27 0.723336 0.00678 0.615197 0.002564 0.732 243.01 days 

Earth 5.9742E+27 1.000003 0.01671 1.000017 0.003146 1.000 
23.9345 

hours 

Mars 6.41928E+26 1.52371 0.09339 1.880816 0.000338 1.524 24hr 37min 

Jupiter 1.89878E+30 5.2029 0.0484 11.86262 1 5.203 9hr 50min 

Saturn 5.68499E+29 9.537 0.0539 29.4475 0.299402 9.537 10hr 13min 

Uranus 8.66259E+28 19.189 0.04726 84.01685 0.045622 19.191 17.2 hrs 

Neptune 1.0278E+29 30.0699 0.00859 164.7913 0.05413 30.069 16.11 hrs 3 01-11-2016 



What are Exoplanets? 

• Planets orbiting around the other Stars 

• Discovery of first Exoplanets 

D. A. Frail & A. Wolszczan (1992) – pulsar 1257 + 
12 

 Mayer & Queloz (1995) – 51 Pegasi (main sequence star)  

• 2900 confirmed planets (http://exoplanet.eu/) 
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Exoplanets detection methods 
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Exoplanets detection methods 



Current status: 
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Current status: 

• Smallest radius – Kepler-37b – RJ  

• First terrestrial planet – Kepler-10b 

• Lowest mass – PSR B1257+12 – 0.02 Mearth 

• Closest orbit – PSR J1719-1438 – 0.004 AU 

• Hottest – Kepler-70b – 7143K 

• Youngest – K2-33b – 5 to 10 Myrs 
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Few problems in solar system 

9 

• Why most of terrestrial planets in solar system have less 
mass.? 

• Why sun rotates on its axis slowly compare to planets.? (i.e., 
most of the angular momentum of solar system is distributed 
among planetary body rather than sun) 

• Why eccentricity of mercury is more compare to other 
terrestrial planets.? 

• There is regularity in orbits of the planets (Titius – Bode law) 
i.e., the spacing of orbits increases more or less geometrically 
as we move away from the Sun. 

     - Is all planetary system in the universe obey this property.? 
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Results 



Previous and present projects 

• CoRoT – Planet search & Asteroseismology 

• Kepler & K2 – Earth-size transiting exoplanets 

• Gaia – Astrometry of exoplanetary hosts 

• HARPS – Radial velocity 

• MEarth 

• TrES 

• WASP 
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Planned projects 

• CHEOPS – examine transiting exoplanets 

• TESS – All sky survey, small planets around 
brightest star 

• JWST – Direct imaging of exoplanets 

• PLATO – Rocky planets and stellar evolution 

• WFIRST – Microlensing and cosmology 




