
Constraints on Early Evolution of Solar Nebula from 26Al 
Abundance in Efremovka CAIs. G.Srinivasan1 and M. Chaus-
sidon2. 1Dept. of Geology, University of Toronto, Toronto, 
ON M5S 3B1 (srini@geology.utoronto.ca). 2CRPG-
CNRA, BP 20 54501 Vandoeuvre-les-Nancy, France 
(chocho@crpg.cnrs-nancy.fr). 

 
Introduction: In a comprehensive review of available Mg 

data for CAIs MacPherson et al., (1995) [1] concluded that the 
initial 26Al/27Al ratio at the time of solar system formation was ~ 
4.5×10-5. The available data at that time was primarily obtained 
by small geometry ion microprobe using mono-collection and by 
current standards of measurement technique, precision was sub-
ject to large uncertainties. Recent high-precision multi-collector 
ICPMS data of CAI Al-Mg composition (bulk and mineral) by 
[2-4] suggests a higher initial 26Al/27Al ratio of ~ 5.85×10-5 at the 
time of CAI formation. Data from others [5-6] suggest a lower 
value for initial 26Al/27Al ~ 5.2×10-5 to 4.9×10-5.  Are the differ-
ences in initial 26Al/27Al between laboratories real or are they 
merely a product of inter-laboratory measurement bias? We have 
used the large geometry ion microprobe Cameca ims 1270 in 
CRPG in Faraday Cups multi-collection mode to address this 
question. The large geometry ion microprobe with superior trans-
mission in multi-collection in Faraday Cups enables measure-
ment of higher signal strength thereby improving counting statis-
tics and precision.  
Al-Mg Measurements: We have reanalyzed the data of CAIs [7] 
E65 (type B1) [8] and E66 (type A) and carried out new meas-
urements of E36 from CV3 chondrite Efremovka for Al-26 stud-
ies. The reanalyses of the data is mandated by precise recalibra-
tion of the Al/Mg ion yields for mineral phases with widely vary-
ing Al/Mg ratios. The Mg isotopic studies were carried out with a 
primary ion beam of ~ 50 nano-Amperes and 24Mg ion signal ~ 
107-108 cps. Terrestrial reference sample yield extremely precise 
values; for example, San Carlos Olivine δ26Mg = 0.003±0.024 ‰ 
(n = 27); spinel, δ26Mg = 0.002 ± 0.041 ‰ (n = 9).  For E66 Al-
Mg isochron initial 26Al/27Al = (4.57±0.17) ×10-5 (2σm) and ini-
tial δ26Mg =0.02±0.24‰. In E65 the melilite-spinel Al-Mg evo-
lution diagram gives an initial 26Al/27Al = (4.29±0.47) ×10-5 
(2σm) and δ26Mg = -0.09±0.19‰ and E36 26Al/27Al value = 
(4.40±0.32) ×10-5 and δ26Mg = - 0.09±0.19‰. The initial 26Al 
abundance in the 3 Efremovka CAIs overlap with in errors and 
are lower than the value of 4.9×10-5 reported for Allende [5] and 
the value of 5.85×10-5 reported by [3]. Supra-canonical observa-
tions of 26Al abundance [2-4] cannot be ruled out from the above 
Efremovka CAI mineral isochron data. These mineral isochrons 
record 26Al abundance after thermal processing following separa-
tion from reservoir. The highest value for 26Al in E66 is lower 
than either of whole-rock values [2-4 or 5-6] and suggests that 
this CAI achieved its closure within ~ 66000 years (for canonical 
26Al abundance) or ~ 270,000 years for supra-canonical values. 
The Efremovka CAIs achieved closure of Al-Mg system within a 
short time (< 20,000 years) interval of each other. The Al-Mg 
closure of Efremovka CAis was completed within class 1 stage of 
premain sequence stars [9]. 
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