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Introduction: The degree of uniformity of isotope distribu-
tion in the solar nebula has long intrigued cosmochemists, as it is 
crucial for the use of short-lived radionuclides for chronometry. 
Model simulations showed that in a marginally gravitationally 
unstable disk, initial isotope variations, if any, could be well 
mixed to ~10% level spatial heterogeneity within a few thousand 
years [1]. From this view, the formation time of refractory inclu-
sions plays a key role in understanding the observed isotopic 
compositions.  

Hibonite (CaAl12O19), primarily found in CM meteorites as 
20-80 μm individual inclusions in the matrix, is believed to be 
one of the oldest Solar System solids [2]. The inferred 26Al abun-
dances split CM hibonite grains into two distinct groups [e.g., 3]. 
26Al/27Al in individual Spinel-HIBonite spherules (SHIBs) is 
consistent with ~5×10–5 within large analytical errors. In con-
trast, PLAty hibonite Crystals (PLACs) display a range of 
Δ26Mg* (deviation from a mass dependent fractionation line) 
from +2‰ to -4‰. Negative Δ26Mg in PLACs indicates that 
these grains must have formed prior to the presence of 26Al in the 
solar nebula [4]. However, the chronology for SHIBs is still not 
clear, primarily due to large analytical uncertainties. Here we 
report new high precision Mg data of hibonite, in hopes of better 
constraining the formation time of SHIBs. 

Experimental: Forty-three new hibonite samples (9 PLACs 
and 34 SHIBs) studied here were hand-picked from a Murchison 
acid residue (Courtesy of A. Davis), and a high density fraction 
of Paris meteorite, and are on average ~40 μm in size. High pre-
cision Mg isotopic analysis was performed on the CAMECA 
1280HR2 at CRPG-CNRS. Polished, epoxy-mounted hibonite 
grains were sputtered with a 20 nA 16O− beam (� ~ 30−40μm). 
Secondary ions were collected simultaneously with four faraday 
cups. Instrumental mass fractionation and relative sensitivity fac-
tor were determined and corrected for by using Madagascar hi-
bonite. The inferred 26Al/27Al for each grain was calculated by 
connecting the data point to the origin (Δ26Mg* = 27Al/24Mg = 0)  

Results and Discussion: The Mg isotopic compositions of 
Murchison and Paris hibonite are consistent with previous dis-
coveries, but the higher precision enables us to resolve an 
26Al/27Al scatter from 1 to 6×10-5 in SHIBs, although analytical 
errors for grains with 6×10–5 would also allow for overlapping 
with 5.2×10–5, the “canonical ratio” defined in CV CAIs [5]. 
Such a variation could result from early formation of SHIBs be-
fore 26Al was homogenized, or contemporaneous formation of 
SHIBs and CAIs followed by subsequent disturbance in SHIBs. 
However, each measurement here is analogous to “bulk” analy-
sis, which should be insensitive to internal re-equilibration, 
unless the disturbance was an open-system behavior. Further-
more, if the grains were indeed subject to loss of radiogenic 
26Mg, one should expect to see some SHIBs without any 26Al. 
Therefore, we explain the observed 26Al/27Al variation in SHIBs 
as recording 26Al heterogeneity in the disk, possibly prior to the 
CAI formation. 
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