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   Understanding the physical and chemical evolution of the solar system is one of the 

primary goals of Earth and Planetary Sciences. While geological records preserved on 

Earth can provide valuable information about the history of our planet, record beyond ~4 

billion years ago can rarely be found in terrestrial rocks and minerals. One must 

therefore rely on petrological and geochemical signatures preserved in meteorites in 

order to shed light on the very earliest history our solar system and planets.  

   High-precision isotopic analysis of meteorites and phases within has shown to be a 

powerful tool in determining the age and origin of the solar system objects. For example, 

precise isotopic analysis of nano-gram quantity of radiogenic Pb (product of 235, 238U and 

232Th decay, with half-lives of 0.70381 x 109, 4.4683 x 109, and 1.4010 x 1010 years, 

respectively) has allowed “absolute” age determination of CAIs (Calcium- Aluminum-rich 

Inclusions), the oldest solar system materials typically hosted in primitive meteorites, 

with uncertainty of less than one million years (e.g. Amelin et al. 2002, Amelin et al. 2010, 

Bouvier and Wadhwa 2010). On the other hand, study of Short-lived radionuclides 

(radioactive isotopes with half-life of less than ~100 million years, such as 26Al, 53Mn, 60Fe, 

146Sm, and 182Hf) in primitive as well as differentiated meteorites can not only be used to 

determine the high-resolution “relative” ages of these objects, but also provides important 

information about the origin of elements (c.f. Birck 2004). Combined with petrological 

properties of meteorites, these data can place important constraints on the nature of the 

“building blocks” of our solar system, as well as the timescale of planetary accretion and 

differentiation.  

   In this presentation, I will give a brief introduction about some of the state-of-the-art 

tools we use in isotope geochemistry, and then review the chronology (as well as its 

implications) of the important meteorites found in our solar system.  
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