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THE SYNCHROTRON XRF MICROPROBE 
G.  J .  ~ l ~ n n '  and S. R. sutton2l3; 'physics Department, SUNY-Plattsburgh, NY; 
2 ~ e p a r t m e n t  of the Geophysical Sciences, University of Chicago, IL; 3 ~ r o o k h a v e n  
National Laboratory, NY. 

T h e  chondritic class of cosmic dus t  particles collected in the stratosphere generally 
exhibits major and trace element concentrations similar t o  the  CI meteorites [ I] .  How- 
ever, two intriguing differences have previously been reported, (1) a depletion in the 
refractory C a  relative t o  C I  [I] ,  and (2) enrichments in the volatiles Zn [2] and Br [3] 
relative t o  CI. In order t o  further characterize this class of particles, we have measured 
trace element abundances in three chondritic cosmic dust particles (U2022G1, W7029K1, 
and U2015G1) using t he  synchrotron x-ray fluorescence (SXRF) microprobe a t  the 
National Synchrotron Light Source (beamline X26C), Brookhaven National Laboratory 
(N). 

T w o  of these particles (U2022G1 and W7029K1) exhibited typical chondritic EDX 
spectra in the JSC characterization, showing major peaks due t o  Mg, Si, S, Ca ,  F e  and 
Ni as well as detectable A1 peaks. T h e  third particle (U2015G1) had a lower S abun- 
dance and exhibited EDX detectable amounts  of K and Zn in the JSC characterization. 
Each particle was excited with a 40 micrometer diameter beam of white "continuum" 
synchrotron radiation. X-ray spectra were taken in air with an Si(Li) detector. A 85 
micrometer aluminum detector filter was used t o  suppress the strong F e  lines and 
thereby eliminate pileup effects. Live acquisition times ranged from 900 t o  lo4 seconds. 

T o  avoid contamination from handling, no effort was made t o  clean the particles 
prior t o  analysis. Instead, each particle was transfered directly from i ts  JSC glass slide 
shipping container t o  an individual 8 micrometer thick Kapton foil upon which the sam- 
ples were studied. Thus ,  t he  synchrotron beam excited Kapton and residual silicon oil 
during analyses. Zn was  the only significant interference from the Kapton.  T h e  spec- 
t rum for a large drop of t he  oil (roughly 100 micrometers in diameter) on the  Kapton 
was indistinguishable from the  Kapton spectrum. 

In our  largest particle (U2022G1, about  25 micrometers in diameter) instrument 
sensitivity allowed us to measure abundances of most elements from C r  t o  Br  with a 3 
hour d a t a  accumulation (figure 1).  T h e  two smaller particles had shorter accumulation 
times, resulting in detection limits below CI concentrations for some elements. A 5 
micrometer diameter fragment of U2015G1 broke off from the main mass during s h i p  
ping and was mounted separately for a 15  minute analysis (U2015G1 frag 2). 

Elemental abundances were obtained using the NRLXRF analysis package which 
corrects for absorption by filters and specimens. Particles were assumed t o  be 0.001 
g/cm2 thick ( a  sufficiently accurate value for the present work). Concentrations'were 
estimated using Fe as an internal reference element. For this preliminary work, the F e  
content was  assumed t o  be 18% for U2022G1 and W7029K1 based on the  observation 
tha t  their EDX spectra have Fe/Si comparable t o  tha t  in the JSC  carbonaceous chon- 
drite s tandard spectrum. An Fe content of 9% was used for U2015G1 since its JSC 
spectrum shows Fe/Si about  a factor of two lower. 

Table 1 gives t he  results of these analyses. In general, the  concentrations are 
within a factor of 2 of the  CI values. However, all three particles exhibited an enrich- 
ment  in Br ranging from 3 to 37 times the  CI abundance. Zn was consistent with the CI 
value in two of the particles bu t  greatly enriched in the third. 
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Table 1: Elemental Concentrations (ppm) and Abundances Relative to 
CI in 3 Cosmic Dust Particles 

Particle Cr Mn Ni Cu  Zn Ga  Ge Se Br 
U2022G1 2060 990 1.09% 180 310 7 40 26 130 

/cI 0.92 0.58 0.96 1.6 0.97 0.69 1.3 1.4 37 

nd = not detected 

Figure 1: Particle U2022-GI 
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