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Recently the study of events in the early solar system with a time resolution of ~ 1 Ma became reality due to the use and application to various meteorite samples and types of a short lived chronometer based on the decay to 53Cr of now extinct 53Mn (T ½ = 3.7 Ma). It will be shown that the first differentiates (basalts) on a planetesimal in the asteroid belt solidified already about 2 Ma after high temperature refractory pebbles had condensed from the solar nebula. This finding not only requires that the accretion of planetesimals from nebular dust was a very rapid process but also, that heating of these newly formed bodies caused rapid melting and differentiation, leading to core formation within that short period of time. Another striking result comes from a comparison of the relative isotopic abundance of 53Cr in Earth, Mars (SNC meteorites), and in meteorites originating from the asteroid belt. The resolvable difference in 53Cr between these materials shows that a gradient of 53Mn/55Mn must have existed in the solar nebula where the abundance of 53Mn increased with the distance from the Sun. Stochastic mixing processes at the planetary embryo stage did obviously not eradicate this heterogeneity. Precise estimates for the age of the solar system will be discussed.
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Abstract:





Recently the study of events in the early solar system with a time resolution of ~ 1 Ma became reality due to the use and application to various meteorite samples and types of a short lived chronometer based on the decay to 53Cr of now extinct 53Mn (T ½ = 3.7 Ma). It will be shown that the first differentiates (basalts) on a planetesimal in the asteroid belt solidified already about 2 Ma after high temperature refractory pebbles had condensed from the solar nebula. This finding not only requires that the accretion of planetesimals from nebular dust was a very rapid process but also, that heating of these newly formed bodies caused rapid melting and differentiation, leading to core formation within that short period of time. Another striking result comes from a comparison of the relative isotopic abundance of 53Cr in Earth, Mars (SNC meteorites), and in meteorites originating from the asteroid belt. The resolvable difference in 53Cr between these materials shows that a gradient of 53Mn/55Mn must have existed in the solar nebula where the abundance of 53Mn increased with the distance from the Sun. Stochastic mixing processes at the planetary embryo stage did obviously not eradicate this heterogeneity. Precise estimates for the age of the solar system will be discussed.








