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The 26Al-26Mg and other isotopic systems indicate that CAIs 

formed about 2 Ma earlier than chondrules, while formation of 

chondritic parent bodies necessarily postdates the formation of 

the youngest chondrules.  Where, then, did the CAIs spend the 

intervening 2 Ma?  Many have delicate structures that seem un-

likely to have survived in the dusty midplane for 2 Ma, and one 

would expect very different textures if they were stored in a solid 

planetesimal and liberated by a collision.  Wasson, 1999 [1], 

therefore suggested storing them in (relatively empty) space, 

perhaps as material entrained by a polar jet from the Sun or (less 

likely) ejected towards the solar system from a sister star of the 

Sun.  This would have exposed them to a cosmic ray flux. 

We have developed instrumentation [2] sensitive enough to 

constrain the cosmic-ray-exposure (CRE) history of individual 

CAIs using the 81Kr-Kr dating scheme [3].  This calibrates the 

production rate of krypton isotopes through the equilibrium con-

centration of radioactive 81Kr (produced over the last few million 

years), allowing an apparent exposure age to be calculated from a 

single krypton isotope analysis.  Pre-exposure would be revealed 

as an anomalously old calculated exposure age. Production of 

krypton isotopes through capture of secondary neutrons by bro-

mine is a potential complicating factor.   

Instrumentation and Samples: RIMSKI has been described 

previously [2], and its application to CRE dating of eucrites and 

of individual chondrules has been demonstrated [4, 5].  For this 

study of CAIs, samples were identified and characterised at 

UCLA and then extracted as bulk fragments via mechanical cut-

ting.  The first sample selected was further fragmented to produce 

individual aliquots. Here we report data from analysis of a 24.3 

mg fragment from a ~5mm diameter CAI.    

Results and Discussion: Measurable quantities of gas were 

extracted from the sample in three releases.  One step had an 

isotopic composition consistent with mixing between trapped and 

spallation components, with a contribution from bromine-derived 

krypton of less than 1.5%.  This allowed the CRE age to be cal-

culated to a precision of 10% using the formula of Wieler [6].  

Gas released in the ensuing steps was consistent with addition of 

a bromine-derived component to trapped krypton, with no spalla-

tion contribution.   The age derived from the first release was 

consistent with Allende ages reported in the literature [7], but it 

would be premature to draw conclusions from this one datapoint 

because Kr produced during pre-exposure may have been lost 

during thermal processing.  These initial experiments do demon-

strate that 81Kr-Kr ages can be obtained from individual CAIs and 

that it is possible to separate contributions from spallation and 

neutron capture on bromine.  
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