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Introduction: Because of their small size (~3 nm [1]) mete-

oritic nanodiamonds [2] are the least understood component 
found in acid residue containing presolar grains. Their abundance 
is higher than for any other presolar grains [2], and the knowl-
edge of their origins is therefore of great interest. Isotope anoma-
lies in trace elements have been observed from bulk analyses of 
nanodiamond residue (e.g., [2]), but bulk C and N isotopic ratios 
are normal [3]. This and other observations have led to sugges-
tions that only a small fraction of nanodiamonds is presolar (e.g., 
[4]). Another possibility is that the anomalies are carried by an 
associated abundant disordered non-diamond sp2 C phase [5]. 
Carbon isotope analyses of individual nanodiamonds would test 
if 12C/13C ratios in any diamonds are anomalous. The atom probe 
tomograph (APT [6]) is currently the only instrument that can 
analyze the C isotopic compositions of individual nanodiamonds. 
The first APT results on Allende DM [7] nanodiamond residue 
(ADM) were recently presented [8,9]. To correct for a potential 
instrumental bias, we have now prepared synthetic nanodiamond 
samples as analytical standards for the APT.  

Methods: We used a dual-beam focused ion-beam (FIB) mi-
croscope to prepare APT samples of ADM [8]. In another ap-
proach, we deposited meteoritic or synthetic nanodiamonds di-
rectly on presharpened microtips for APT, and embedded them in 
a stable matrix using atomic-layer deposition [10] of W or Cu. 
APT analyses were performed with a Cameca LEAP4000XSi 
tomograph equipped with a picosecond UV laser [6]. 

Results: Direct deposition sample preparation eliminates the 
need for FIB lift-out work and improves sample stability. We 
succeeded in APT analyses of ADM and obtained well-defined C 
peaks in time-of-flight mass spectra. Our 3D-tomographic recon-
structions exhibit isolated and clustered nanodiamonds. The C 
isotopic compositions of different APT tips of the same aliquot 
are identical within analytical uncertainties. At the meeting, we 
will present more data that will help to address the origin of the 
diamonds and also present APT data of synthetic nanodiamonds.  
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