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Introduction:  Primitive and differentiated meteorite 
constituents contain fossil records of several now-
extinct short-lived nuclides with half-lifes varying 
from a hundred thousand years to a few tens of mil-
lions of years.  The short-lived radionuclide like 26Al 
with a half-life of 0.7 Ma could be a product of stellar 
nucleosynthesis injected into the protosolar cloud be-
fore or during its collapse (e.g., [1,2]) or could be 
products of interactions of energetic particles with gas 
and dust in the solar nebula (e.g., [3]).  26Al is a poten-
tial short-lived chronometer and a heat source for early 
melting of planetesimals. 40K which decays to 40Ca or 
40Ar with has been applied to date lunar-rocks (e.g., 
4,5) and can be potentially used to constrain many 
geochemical processes (e.g. Marshall and DePaolo 
1982) [6].  
Isotopic Measurement on TIMS: A new generation 
Isoprobe-T thermal ionization mass spectrometer was 
used to determine isotopic composition of Mg and Ca 
in standards and natural rock sample. The Isoprobe-T 
is equipped with 9 Faraday Cups including one axial 
collector, a Daly detector and an electron multiplier in 
axial position and 5 Channeltrons in off axis position 
with 4 on the low mass side and one on the high mass 
side. This configuration offers the potential of meas-
urin Mg and Ca isotopes over a wide range of sample 
load and signal strength. Mg isotopes (24, 25 and 26) 
were measured in static multi-collector mode using 
Faraday Cups. The Mg samples were loaded using 
silica gel (made by using Alfa Aesar 300Å Lot # 
K01P24), JT Baker phosphoric acid (Lot # Y09584)     
and 1µg of Mg on a single zone refined Re filament 
depressed to make a long-V at a the center. The loaded 
mixture was heated and converted to glass at ~ 2 Am-
peres in a outgasser to minimize loss of sample in the 
mass spectrometer. (sample falling off from the fila-
ment). Spectrographically pure Alfa Aesar MgO (Lot # 
23322) was dissolved in 1.5 N HCl as an internal labo-
ratory standard. A typical signal strength of 2V for 
24Mg+ was obtained at a temperature of ~1300oC 
which was monitored using a pyrometer. Flat Re-
filament using a similar mixture of phosphoric acid 
and silica gel produce extremely stable signal for Mg 
load of 5 nanogram for low counting measurements 
using Daly detector or electron multiplier and/or the 
channeltrons. A typical measurement using FCs con-
sisted of  400 cycles of measurement (20 blocks × 20 
cycles) with a counting time of 10 seconds.   

Ca isotopes (40, 42, 43 and 44) were measured in 
static multicollector mode in the preliminary stage.  
CaCO3 standard obtained from Alfa Aesar Specpure 

standard ( Lot # B135018) was dissolved in 1N HNO3 
with a concentration of 5 mgram/ml. Ca was loaded on 
flat zone-refined Ta outer filament with 0.1M phos-
phoric acid and measured in a triple filament geometry 
with Re as center filament. For a current of 1.75-2A in 
th outer filament and 4.5A in the center filment the 
signal strength of 40Ca+ ~ 6V on 1011 Ohm resistor. 
Similar technique has been used to measure Ca iso-
topes by Kreisig and Elliot (2005) [7] Since the dy-
namic range of Isoprobe-T FCs is limited to 10V, work 
on improving measurement statistics by increasing the 
signal strength  beyond 10V by using 1010 ohm resistor 
on the FC used for measuring 40Ca+ signal is in pro-
gress. Each measurement consisted of 400 cycles 
(20blocks × 20cycles) with a 10 second counting time 
for each cycle. 
Chemistry: The whole-rock samples of USGS stan-
dard BCR-2 in batches of 100mg were dissolved in 
HF-HNO3 mixture using Savillex vials at a tempera-
ture of ~ 100oC for 2 days. The undissolved residue 
were dissolved by adding fresh HF and HNO3 and 
digested under pressure using Parr digestions vessals 
at  temperature of ~ 200oC for 24 hours in an oven.  
An aliquot of these disgested samples was passed 
through cation exchange column made of fused quartz 
(1cm diameter ×17cm long) column using Biorad 50-
X8 (100-220) mesh resin. After each separation the 
column was stripped with 4N HNO3 followed by 7N 
HNO3. The sample was dissolved and loaded in 1.0N 
HNO3 solution. After eluting 60ml of 1.0N HNO3, 
Mg was collected in 2N HNO3 in the last 20ml of 30 
ml fraction and Ca was collected in the first 20ml of 
4N fraction.  The presence of Al in Mg fraction has the 
potential of posing serious problems to Mg isotopic 
measurements as noted earlier (Srinivasan et al. 2008). 
It was noted from concentration measurements of 
eluted fractions that Al and Fe are present in the Ca 
fraction. The presence of Al is known to inhibit Ca 
ionization in mass spectrometer (Marshall and De-
Paolo 1982) [6]. Work on further refinedment of elu-
tion chemistry is in progress.  
Samples:  A set of 4 eucrites and 2 Ca-Al-rich inclu-
sions.from Allende meteorite have been selected for 
study of  Al-Mg and K-Ca isotopic composition in 
whole-rock samples. These include Piplia Kalan (PK), 
A881388, A881467 A88272 and 2 new undocumented 
CAIs.  The 4 eucrites have previously been analyzed 
for Al-Mg composition of whole –rock and mineral 
separate samples for their Mg isotopic composition. 
Only A88272 and PK have excess 26Mg signature as 
suggested by ion microprobe and TIMS studies in the 
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past (e.g., [8]). Work on sample dissolution is in pro-
gress.  
Results: In the following tables we present results of 
Mg and Ca isotopic analyses.  
Table 1 
 Δ25Mg (‰) δ26Mg (‰) 
#1 -15.70±0.06 2.76±0.04 
#2 -14.95±0.01 2.58±0.01 
#3 -15.43±0.06 2.63±0.03 
#4 -16.54±0.02 2.23±0.03 
#5 -16.16±0.03 2.55±.02 
#6 -16.88±0.09 2.82±0.07 
Alfa Aesar MgO (laboratory internal standard) (Lot # 
23322). The standard reference values for 25Mg/24Mg 
=0.12663 and 26Mg/24Mg =0.13932 [9]. The isotopic 
composition was corrected for mass fractionation us-
ing 25Mg/24Mg values and the fractionation corrected 
values for 26Mg/24Mg are reported. 
Table 2  
Standard  ε(40Ca/44Ca) ε(43Ca/44Ca) 
CaCO3 Std-1#1 -7.24±1.40 16.74±2.56 
CaCO3 Std-1#2 -6.16±1.04 11.97±1.84 
CaCO3 Std-1#3 -6.58±0.70 9.83±1.60 
CaCO3 Std-1#4 -8.17±0.76 11.84±1.38 
BCR-2 #1 -3.83±1.89 2.23±2.96 
BCR-2 #2 -4.63±1.95 -3.48±5.39 
CaCO3 Std-1#5 -6.12± 0.80 9.68±1.40 
All Errors are 2σm. The instrumental mass fractiona-
tion was corrected using an exponential law (RPT 
1978) [10]. Ca isotopic abundance values reported by 
RPT (1978) were used for reporting ε40Ca and ε43Ca 
values; 40Ca/44Ca = 47.153, 42Ca/44Ca = 0.31221, 
43Ca/44Ca= 0.06486. 
Results: From our Mg isotopic data for the standard 
we make the following inference. The lighter isotope 
of Mg is enriched by 15‰ which is observed in the 
Δ25Mg values.  This  has been known now for nearly 
30 years since the results were reported by Lee et al. 
(1976) [11]. 
The fractionation corrected 26Mg/24Mg ratio reported 
as δ26Mg is enriched by ~ 2.5 ‰ compared to the stan-
dard reference value. We have not calculated the aver-
age enrichment of 26Mg and used it to renormalize Mg 
isotopic composition because (i) these are preliminary 
results and (ii) work on Mg metal is in progress. A 
26Mg/24Mg value of 0.139805 higher than 0.13932 has 
been reported and used for Lunatic mass spectrometers 
(e.g., Lee et al. 1976) and a even higher value was 
obtained after perhaps because of baffle change (Srini-
vasan et al. 1999, 2000) [12,13]. The internal precision 
for δ26Mg for preliminary results is 70 ppm. A higher 
precision may be achieved by loading Mg on a short-V 
filament following the procedure described by 
(Schramm et al. 1969) [14] which may enable one to 

achieve better beam control. It is still too early to cal-
culate external reproducibility. 

The Ca isotopic composition reported for car-
bonate standard and basalt standard show a internal 
precision of better than 2 e units for ε40Ca and better 
than 6 e units for 43Ca. We have not recast our data for 
this abstract by correcting for fractionation using 
44Ca/42Ca and reporting the fractionation corrected 
40Ca/42Ca as recommended by Marshall and Depaolo 
(1982).  These preliminary data mauy be improved by: 
(i) refining and controlling sample loading technique, 
(ii) increasing the ynamic range of signal strength of 
40Ca to ~ 50V by changing the resistor on the FC pre-
amplifier to 1010 ohm and (iii) obtaining a cleaner 
separate of Ca free of Al and Fe which inhibit Ca ioni-
zation and work is in progress. 
Conclusion: The typical whole-rock Al/Mg values are 
close to ~3 and for this value the expected excess in 
26Mg is in the limiting range of measurement precision 
that we rport in this abstract. For eucrites with well 
preserved 26Mg excess due to 26Al decay can be meas-
ured for the typical Al/Mg values of 100 observed in 
plagioclase separates.  The 26Mg excess in CAIs can be 
easily measured with the precision reported in Table 1.  
Further improvement in Mg measurement using the 
ion counting detectors has the potential application for 
Genesis and Stardust samples. Since most eucrites 
formed within a narrow time range compared to the 
half-life for decay of 40K to 40Ca, the spread  in 40Ca 
excess which is intimately tied to the spread in K/Ca 
whole-rock values could not be determined because 
preliminary literature survey did not yield reliable 
numbers for K/Ca values for eucrites. 
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