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Recent work has shown that the population of ordinary chondrites is much more 
diverse in terms of irradiation and thermal histories than was ori 'nally expected Natural 
thermolurninescence (NTL) data, which reflects the recent (- 1 8 years) irradiation and 
heating history of meteorites, shows that there is a distinct group, comprising -15% of 
both the Antarctic and non-Antarctic collections, which seem to have been heated within the 
last 1 6  years, either by shock or, more likely, by solar heating in low-perihelion orbits 
(1.2). > . ,  

The 2 6 ~ 1  contents of the majority of meteorites reflect normal saturation levels due 
to cosmic ray exposure times > 105 years (3). While the saturation value in most ordinary 
chondrites is slightly variable from meteorite to meteorite and between classes (typical 
values are 60 +- 7 for L and LL chondrites and 56 +- 7 for H chondrites (3)), it rarely 
exceeds 70, even after making allowances for shielding. A very small number of ordinary 
chondrites do, however, exceed 70 dpm/kg. Cressy and Rancitelli (4), in their study of 
Malakal, suggested that the simplest way of obtaining such high levels of 26Al without 
significant differences in bulk composition is for the meteorite to have experienced a higher 
radiation flux. Given the non-radial symmetry of the solar wind envelo ( 3 ,  which serves ge to modulate the galactic cosmic ray influx (the agent producing most A1 and TL), three 
events can cause a meteorite to experience a significantly higher radiation dose rate than 
usual. The meteorite can: (a) be exposed to a solar flare, (b) move into a very low- 
perihelion orbit for an extended period of time, or (c) move in a high inclination orbit for a 
lesser amount of time (cf. 6,7). Since solar cosmic rays are less energetic than galactic 
cosmic rays, the effects of a solar flare would be dominant only with smaller meteorites (8); 
the meteorites considered here are too large for solar flare effects to be noticeable. Table 1 
summarizes the expected effects of different orbit perihelia and inclinations. In this study 
we examine a group of meteorites specifically selected for their unusually high 26Al 
contents and discuss their recent orbital/themal histories in light of TL data. 

Table 2 shows the meteorites measured in this study. Figure 1 shows these data 
plotted with previous data from Hasan, et al. (9). Two major groups appear in figure 1: one 
group with high TL levels and 2 6 ~ 1  contents rangin up to 60 dpm/kg, inferred to consist 

2 8  of meteorites with generally concordant NTL and A1 ages; and one group with 2 6 ~ 1  
greater than 70 dpm/kg and non-concordant NTL values. The latter g~oup is thought to 
consist of meteorites that have been reheated, thus "resetting" their NTL values, either by 
shock or by low-perihelion orbits. 

Figure 1 shows that meteorites with anomalously high 2 6 ~ 1  values can have a 
wide range of NTL values, spanning two orders of magnitude; the meteorites we described 
as having generally concordant 2 6 ~ 1  and NTL values do not vary as much. We suggest on 
this basis that meteorites with unusually high 2 6 ~ 1  contents but low NTL values have been 
heated prior to Earth impact, either by shock or by solar heating in low-perihelion orbits. 
The high induced TL values for these meteorites (considering the effects of weathering in 
Antarctic meteorites (10)) suggest these meteorites have not been heavily shocked, nor 
have any of these meteorites been described as showing unusual shock features. It 
therefore seems likely that a high proportion of these meteorites have been in recent (within 
lo5 years prior to impact) orbits with low perihelia and high inclinations. It is tempting to 
conclude that the variability in NTL demonstrated in these meteorites is a function of orbital 
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perihelion distance. In agreement with Cressy and Rancitelli (4), we do not suggest that 
these data support the idea that 2 6 ~ 1  was accumulated in extremely low-perihelion orbits. 
Even the meteorites we have identified as having been reheated (figure 1) still possess 
"normal" levels of high temperature TL, which would have been completely drained had 
they been in  orbits much below 0.6 AU. Rather, we argue that these meteorites have been 
in both low-perihelion and high inclination orbits during the final stages of their pre- 
terresaial history. 

I un s~me Table 1. Expected equilibrium saturation values for 
....... dimerent orbit inclinatioas and perihelia for .meteo@tg ; 

larger than -4 cm diameter (5). ............................. 

Figure 1. Aluminum-26 versus natural thermoluminescence 
values for selected Antarctic meteorites. Labelled data is from 
this study. Unlabelled data is from (6). Aluminum-26 data is 
from (3). 
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