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Introduction: Meteorites are exposed to cosmic rays (CR) 
in multiple stages and depths; as part of their parent bodies as 
well as on their way to the Earth. This exposure can leave behind 
tracers, imprinted as variations in CR produced stable and radio-
genic isotopes. One example of an ordinary chondrite with a mul-
tiple and complex exposure age of 100 Ma is Devgaon [1]. The 
lunar meteorites are also determined to have exposure ages of ~ 
100 Ma from stable CR produced noble gases [2]. Cosmogenic 
radionuclides can give information about recent events but can-
not tell the time versus depth information for the exposure span-
ning ~100 Ma. This gap can be filled by determining the stable 
isotope composition of Gd and Sm as some of their isotopes have 
large neutron cross sections to capture thermal neutrons. Such 
studies have lead to the observation that depletion in 149Sm, 155Gd 
and 157Gd corresponds to enrichment in 150Sm, 156Gd and 158Gd 
isotopes respectively [3]. TIMS analyses can precisely decipher 
these shifts in the isotope abundances as a result of such neutron 
capture events. We have developed high quality techniques for 
the separation of Gd and Sm following the approach of [4, 5]. 

Ion Chromatography: To develop our analytical methods 
we used BCR-2 and synthetic mixture of REEs +Ba [in propor-
tion similar to ordinary chondrite (S-OC)] using mono-element 
ICPMS standards. We separated the REE+Be fraction from 
BCR-2 using standard techniques developed in our lab. For elu-
tion of Gd and Sm, a 2mm i.d. quartz capillary column, packed 
with AG50WX4 resin (200-400 mesh) was preconditioned with 
5ml of 0.2M, 2-methylactic acid (MLA). The sample was dried 
and dissolved in 0.75M HCl for loading. The elution was done 
with 10ml of 0.2M MLA at pH 4.6 under gravity assisted pres-
sure applied onto the column with elution rate of 1 drop/min. We 
collected 230 individual drops and analyzed on ICP for determin-
ing the elution scheme. Following the calibration, Gd standard 
and Gd separated from BCR-2 were analyzed using TIMS for Gd 
isotopic composition using a static multi-collector approach. 

TIMS Analyses: Our preliminary analyses of Gd isotopes 
were performed using 158Gd beam of 2V on 1011 resistor. We 
used 156Gd/160Gd ratio of 0.9361 for exponential fractionation 
correction. The initial results of Gd std have a high internal pre-
cision of <10 ppm for 155Gd/160Gd, 157Gd/160Gd and 158Gd/160Gd 
after correcting Dy isobaric interferences. The measurements of 
extremely low abundance 152Gd and 154Gd are complicated by the 
presence of Sm isobaric interference. The Gd data for both std 
and BCR-2 agree with previously reported data [6]. The number 
of analyses is too small to determine external precision at this 
stage. The Sm analyses are in progress. We plan to report the Gd 
and Sm data of primitive meteorite and standards in the meeting.  
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