U-Pb systematics of Hayabusa particles:
Constrains on the thermal and impact histories of 25143 Itokawa
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Understanding the origin and evolution of near-Earth asteroids (NEAs) is an issue of scientific interest and practical
importance because NEAs are potentially hazardous to the Earth. However, when and how NEAs formed and their
evolutionary history remain enigmas. Here, we report the U-Pb systematics of Itokawa particles for the first time. Ion
microprobe analyses of seven phosphate grains from a single particle provide an isochron age of 4.64+0.18 billion years (1c).
This ancient phosphate age is thought to represent the thermal metamorphism of Itokawa’s parent body, which is identical to
that of typical LL chondrites [1]. In addition, the incorporation of other particles suggests that a significant shock event might
have occurred 1.51+0.85 billion years ago (15), which is significantly different from the shock ages of 4.2 billion years of the
majority of shocked LL chondrites [2] and similar to that of the Chelyabinsk meteorite [3]. Combining these data with recent
Ar-Ar studies on particles from a different landing site [4], we conclude that a globally intense impact, possibly a catastrophic
event, occurred ca. 1.4 Ga ago. This conclusion enables us to establish constraints on the timescale of asteroid disruption
frequency, the validity of the crater chronology and the mean lifetime of small NEAs [5].
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Figure 1. Cross sections of the Itokawa particles. Figure 2. Tera-Wasserburg diagram of four Itokawa particles.
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