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COMPOSITION OF ISOTOPE-ENRICHED SOLIDS.
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The technique for measuring the isotopic composition of solids; by laser mass
spectrometers of EMAL-2 type with photoregistration of mass spectrum has
been developed. To miiiimize error the determined substance is converted into
solution with the element added as internal standard; then the solution is
electrically sprayed on the substrate of high purity metal Surface layer is
analysed by the standard technique using the required number of the increasing
expositions on the photoplate. The element, used as internal standard, and its
concentration in the solution are selected with a view to provide a close intensity
between mass lines of its isotopes and the lines of the determined element at the
same expositions. The isotopic concentration is calculated with respect to the
isotopes of the internal standard at the same expositions. At higher degrees of
enrichment (more than 95%) the content of main isotope is found as the
difference between 100% and the total content of the remaining isotopes. In this
case the error in determination of its content is defined by expression
A=S*t(f,P) , where : t(f,P) is the Student's coefficient for the confidence
probability P. According to [1] the standard deviation, S, and degrees of
freedom, f, is calculated by the formula:

S2 =

S3
V»_ D * <?2 + R2 *
Z^Di Dmam \ ^ main + Dmatn

1 f^-^r
f

S 3 ~ m̂ain * ̂ lun + Bl
1

7
where: Btare the intensities of mass peak and Si is their standard deviation.

The developed technique allows to determine the content of isotopes in the 100 ^
10~s % range with a relative error in the measurement of the main isotope up to
0.05 %. At the same time the error in determination of the isotopic composition
using the direct laser mass spectrometric analysis is not better than 3-15 % The
technique is actually free from the "memory" effect of the ion source
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