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There is abundant evidence of the wi espread occurrence of 146~rn ( ? = 0.149 b) in the earl roLv r . f %" This is established by correlated Srn/Nd and1 2 ~ d / l ~ N d  in meteorites [16]; the larqef ex~ j s s  of INd (9. ru) is 
found in an opx separate from a mesosiderite with f s m / ~ d  of 3.7 [6]. ?he initial Sm/ d o  is 0.008 f 
0.001 at 456 W [cf 5-71. It follows that if early (between 4 5  and 4.3 R )  differentiation pr sses on the earth EiZ produced reservoirs with high f s m d  and if samples were preserved it should be possible to see Nd ex ses. For 
example, for differentiation at 4.4 R ,  a reservoir with f~*d of 4 . 4  would yield about 36 pu excess . m ~ d  (p = 
((Roe~~tandard)-l)*lo6); if the age of differentiati n were 4.2 6 this would yield a 9 pu excess in 18~d .  Harpe.r 
and Jacobsen 18-91 have reported a 33 f 4 pu l4$Nd excess in a 3.8 R felsic gneiss (1E 715-28) fmm Isua, 
Greenland. This is relative to the Caltech Nd f3 Standard. If the above results could be substantiated they would 
indicate an early planetary differentiation with large fsm/Nd and the existence of mechanisms that reserved these 

142P effects in a 3.8 1E old rock. This interesting observation prompted other workers to search for Nd excesses in 
other samples from earl Archean terrains. But so far no evidence in support of this claim has been found [lo-111. 
We present results of l&Nd/l4Nd measurements at Callsch with a F-MAT 262 multicolleclor mass spectrome&r. 
This instrument is similar to that used by Harper and Jacobsen [9]. Results were obtained on two Isua samples, 
includin e one analyzed by Harper and Jacobsen [8-91. In order to resolve -30 pu effects we need to measure 
142Nd/FaNd ratios to about 10 pu (20) which is a factor of 3 &low the manututurer*~ specification for the 
instrument. Therefore, we have expended considerable effort in trying to identify key parameters that may improve 
the machine performance. We experimented with NdO+ and Nd+ beams and decided to obtain the data in static mode 
with Nd+. The reliability of such a measurement depends on (1) high beam intensity to reduce the equivalent ion 
counting statistics and the effect of the electrometer feedback resistor noise, (2) reproducible effective cup efficiency, 
which may depend on ion beam focusing conditions in the source, (3) elecoometer relative gains 9 (4) the detailed 
ion o tical trajectories in the instrument. Equivalent ion counting statistics imply that a 2V 2 ~ d  beam with 
loll8 resistor (1.2 x lo8 cps) integrated for 4 hours will yield 1.4 pprn uri~aainty (20). For a 64 s integration. ? the noise of the lo1 f2 resistor is 8 pV (20) corresponding to 4 pprn per measurement. An individual ratio corrected 
for fractionation would be expected to show a 10 pprn 20 distribution with the mean of 100 ratios defined to 1 ppm. 
The F-MAT 262 employs 10 resistors to measure the ion current. The outputs of the electrometer are digitized 
by voltage to frequency convenors (= 2 0  counts/\?; we have chosen a 64 s beam integration in order to reduce this 
V to F quantization uncertainty to -4 pprn per measurement Collector ains: In a static measurement the amplifier 9 gains on each of the collectors have to be precisely determined. The l4 Nd/lUNd ratio corrected for ins ental 
mass fractionation depends upon the gain ratios of three Faraday detectors (F5 = 1 4 6 ~ d .  R = 14Nd. F9 S N d )  
In Figure 1A we show the frequency distribution of a set of 100 gain measurements conducted over a period of 12 
hours. Figure 1B shows the frequency distribution of 21 gain sets measured over one month (total number of data = 
2600). The F9/n gain ratios vary more than for FSm.  It appears that the y d  means are well defmed and that 
the disuibutions are not skewed. The uncertainties that may be propagated in 4 2 ~ d / 1 4 4 ~ d  due to the distribution of 
collector gains shown in 1B are examined in Figure 1C using each of the 21 data sets. Based on extensive tests we 
believe that the relative gains do not show a signif~cant temporal drift Therefore, we have chosen to use the grand 
average of the gains and to monitor that the relative gains do not drift. Focusing and Ion Optics: Ion beams near the 
optic axis of the instrument may be expected to provide repeat analyses to the desired level of reproducibility. In this 
hope, the ion source exit and magnet entry apertures were carefully aligned and fned. Further we investigated the 
effects of sample position and of the applied lens potentials in the ion source on the 1 4 2 ~ d / f 4 4 ~ d  ratios. These 
experiments showed the need for a protocol which includes rigid control on the applied potentials in the X-Y and Z 
directions, along with several iterative steps for the filament position optimization using the ion beam intensity as 
the principal guide. Using the above protocol a series o Nd Standards were run for the zero standard. In addition I gravimetric standards were prepared with excesses in l4 Nd; analyses of the 30 p standard were interleaved with the 
zero standard. The samples analyses were also interleaved with elther the 0 r 30 p standards. Typically the isotope 
fractionation is less than 1% per arnu and within run precision of 1 4 2 ~ d / 1 a d ~ d  (100 to 150 ratios) is 6 pprn (2a) 
Our results on samples and standards are presented in Figure 2 in a time sequence. It is known that a single mas; 
spectrometer run under constant and optimum conditions yields an "internal" precision which is far bener than the 
precision of repeat analyses, the so called "external" precision. While it is necessary to have excellent "internal" 
precision, the "external" precision defines our ability to resolve differences in isotope ratios between samples. Note 
that the 0 p standards (Fig. 2) have a substantial spread with means ranging from -10 to +12 p. Also, two 
successive analyses of standards can have substantial variation. These shifts do not appear to be related to smooth 
"drifts" in time. The external reproducibility of the 0 p standard is 12 pm (20) about two times the in run statistics 
(rec Fig 3.4). Similar behavior was found for the 30 p standard (Fig 3!). It appears that the 30 p difference is well 
resolved but that there is a broad distribution of these standards each with k 12 pprn (20). Because of our concern 
regarding the validity of our focus protocol, we ran a 0 p standard by optimizing the filament position only once and 
not iteratively and with some nominal change in X-Y focusing and found that this run gave 30 f 5 p value for the 0 
p standard (OA in Fig 2). After collecting this data we then optimized the ion beam with the same filament using 
our standard operating procedure (SOP) and wried out a set of measurements (OB) which gave -3 p . The ion beam 
was then again optimized repeating our SOP and rhe filament run again (OC) yielding -2 p. It would appear that 
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. h m  the strict but arbitrary optimization procedures caused large shifts. We then ran a 30 p standard 
usrng SOP which gave 30 p . A rock from Isua (ID 27-2A) was then measured again using SOP. No Ce or Sm 
interference was found m this or any other run reported below. ?his sample gave 48 f 5 p (1A Fig 2). Using the 
same filament the ion beam was again optimized using our SOP and yielded 47 f 5 p (1B Fig 2). A 0 p standard 
was then analyzed which gave +4 f 5 p (SOP). We then analyzed a split of the sample (IE 715-28P; powder) used 
by Harper and Jacobsen 18-91. Following SOP this gave 31 f 6 p . A 0 p standard was then analyzed using SOP 
which gave +12 f 5 p . Following this we ran IE 71528R, a piece of the parent rock of IE 715-28P. This gave us 
26 f 7 p . TO check the robustness of our running conditions we defocused the beam by re-initializing the focus 
settings and moving the frlarnenc about 30 % of the ion beam was lost this way. Under these conditions the sample 
gave 54 f 9 p (3B Fig 2). This effect is similar to that noted above for a 0 p standard. After collecting this data 
we re-focused the ion beam using our OP and obtained 43 f 7 & This comprises the summary of our most recent S attempts to precisely measure the l 4  ~ d / l ~ ~ ~ d  ratios to about 10 ppm level. Figure 3 is a histogram of the 
samples and standards run under established conditions. The conclusions that we can draw are (1) the 30 pa srandard 
shows distinct separation from the 0 pu standard and is in agreement with gravimetry; (2) the Isua supracrustals 
appear to lie close to the 30 p standara and (3) changes in beam focusing can engender large shifts. There is a strong 
indication of 1 4 2 ~ d  excess in the two Isua rocks analyzed. This result would be a direct and independent confirmation 
of the claims made by the Harvard group. However, we consider the results to be still ambiguous given the present 
technical limitations. Further analyses of these and other earl Archean rocks are justified. Unless the running 
conditions are rigidly controlled and shown to yield good reprod;cibility. substantial artifacts can and will cree in 
the data. Nevenhelcss, why a quarm-feldspslluc meta-sedimenmy crustal rock wih f s ~ d  < 0 should show 14?*d 
excesses is not evident to us. 
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