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Introduction: Study of individual grains from Murchison, 

Murray, Cold Bokkeveld (CM2) and Orguiel (CI) has provided 
evidence of either exposure to energetic early Sun or regolith 
exposure [1-2]. On the other hand, if chondrules were formed 
close to early Sun as suggested by X-wind model [3], record of 
exposure to energetic solar radiation is expected from chondrules 
or their phases. However, such records are rarely detected [4, 5]. 
We are analyzing individual olivine grains from chondrites [Rio 
Negro (L4), Cochabamba, and Mighei (CM2)] and chondrules 
[from Murchison (CM2), Chainpur (LL3.4), Bjurböle (L/LL4), 
Dhajala (H3.8) and Parsa (EH3)]. EDX spectra were measured 
for each grain to confirm the mineralogy and obtain the target 
chemistry to calculate the 21Ne production rate due to cosmic ray 
exposure (CRE). Neon was then released from each grain by la-
ser melting and analyzed by high sensitivity mass spectrometer.   
 

Results and Discussion: Nine irradiated and eight unirradi-
ated grains from Rio Negro and 29 unirradiated grains from 
Cochabamba are analyzed so far. For both kinds of Rio Negro 
grains, the distribution of CRE ages are similar and comparable 
to the estimated CRE age of Rio Negro bulk. All grains from 
Cochabamba except K1-2C6 have CRE ages around 2 Ma, a 
typical CM2 CRE age. K1-2C6 shows additional exposure of ~3 
Ma (a exposure time in 4π stage). This yields a pre-compaction 
regolith exposure (2π stage) time of about 7.5 Ma for this grain. 
This suggests that this grain remained on the parent body surface 
for around 7 Ma, a shorter time period than the long regolith ex-
posure time required for Murchison and Murray grains [1]. We 
are currently analyzing more olivine grains from chondrites and 
chondrules and the results will be discussed during the meeting.  
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