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Introduction: The former presence of radioactive 26Al (t1/2 = 

0.73 Myr) has been identified in chondrules that have experi-
enced little metamorphism [e.g. 1]. The lack of radiogenic 26Mg 
in other chondrules can be interpreted as a disturbance of the 
26Al-26Mg isotope system due to thermal or aqueous alteration, 
inhomogeneity of 26Al in the solar nebula, or a few Myr time de-
lay between the formation of these objects and the earliest solar 
system objects, CAIs (from which the canonical 26Al /27Al ≈ 
5×10-5 is deduced) [1]. Jupiter-family comets appear to be made 
of a mixture of solar system materials with different histories [2], 
including chondrule fragments [3]. We report measurements of 
the 26Al-26Mg system in a type II chondrule fragment from comet 
Wild-2, returned to Earth by NASA’s Stardust mission. 

Methods: We extracted a 23x15x5μm terminal particle from 
Stardust track C2052,2,74 (“Iris”) [4]. This particle has charac-
teristics of a type II chondrule fragment [5]. We identified frag-
ments of oligoclase (An~20) on four ~100nm microtomed slices 
on a TEM grid. Since the Al-rich phases needed for useful meas-
urements of the 26Al-26Mg system were surrounded by Mg-rich 
phases, we covered the potentially interfering neighboring phases 
with a Pt shield deposited by FIB. We then glued the grid to a 
bullet, and measured 24Mg, 25Mg, 26Mg, 27Al using the UH 
Cameca ims-1280 (primary 16O- beam at ~10 pA, ~2 μm spot 
size, simultaneous measurement of Mg isotopes followed by 
peak-jumping to 27Al, ~4800 mass-resolving power). We ac-
quired ~200 cycles at each spot with 15s for the Mg isotopes and 
1s for 27Al per cycle, until the sample was nearly consumed. On 
each slice we measured one or two spots in the Stardust oligo-
clase. We used Miyakejima anorthite, prepared and mounted 
similarly to the Stardust sample, as the standard. 

Analysis: For each cycle, we assume the dead-time corrected 
counts of 26Mg in the Stardust chondrule fragment follow a Pois-
son distribution, with expectation value equal to the sum of two 
sources: (1) the natural 26Mg abundance (deduced from the pla-
gioclase standard) proportional to the 24Mg- (also, 25Mg-) cor-
rected counts for that cycle, and (2) a radiogenic contribution 
proportional to the corrected, time-interpolated 27Al counts. The 
constant of proportionality of (2) is the initial 26Al/27Al, and is 
easily derived by the maximum likelihood method. We deter-
mined a robust confidence interval for the initial 26Al/27Al by 
using a Monte Carlo simulation that accounts for statistical un-
certainty and instrumental mass fractionation. 

Results: We found no evidence for extinct 26Al in the Star-
dust chondrule fragment; the one-sided 2σ upper bound for initial 
26Al/27Al is ~3×10-6. The Stardust fragment either formed or was 
heated in an asteroidal parent body at least 3 Myr after CAI for-
mation. Incorporation into the comet must have occurred after 
that. Our result constrains the formation of cometary nuclei.   

References:  [1] Kita N. T. et al. 2005. In Chondrites and the 
Protoplanetary Disk, ASP 341:558-587. [2] Brownlee, D. E. et 
al. 2006. Science 314, 1711-1716. [3] Joswiak, D. J. et al. 2010. 
Abstract #2119. 41st Lunar & Planetary Science Conference. [4] 
Butterworth, A. L. et al. 2010. Abstract #2446. 41st Lunar & 
Planetary Science Conference. [5] Gainsforth, Z. et al. 2011. Me-
teoritics & Planetary Science this issue.  

74th Annual Meteoritical Society Meeting (2011) 5445.pdf


