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Activity of the proto-Sun revealed by multi-isotope analyses
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Ca-Al-rich inclusions (CAlIs) in primitive chondrite meteorites contain
detectable amounts of extinct nuclides such as 26Al (half life of 0.705 Myr) and 10Be (half life of
1.36 Myr). Especially, excess 10Be in CAls, which would have been ﬁroduced by solar cosmic ray (SCR)

spallation, suggests that the proto-sun was more radiative than the present sun [1]. The intense
SCRs could also produce 22Na, which decays to 22Ne (half_life of 2.61 yr), from Mg, Al, and Si via
spallation reaction. As sodium is a minor element composing melilite crystals of i1gneous CAls [2,
3], excess 22Na could be found in CAls formed at the early stage of the solar system evolution.
However, such CAls with excess 22Ne derived from 22Na have not been observed . Here, we report the
excess in 22Ne in an igneous CAl from Allende CVox.
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