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Determination of Atom Configuration in Cu-Au-Pd Ternary
Alloy by Analytical Electron Microscopy
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and Yasuo UCHIYAMA*

In this paper, we employ new technique by use of an analytical electron microscope to determine occupa-
tion probabilities of atoms on the crystal lattice sites in multi-component ordering alloys. This technique
consists of two measurements by Intersecting Kikuchi-line (IKL)method and ALCHEMI (Atom Location
by Channelling Enhanced Microanalysis). The application of this new technique to (CuAu)¢Pd;5 ternary
alloy with L1 (-type order structure is demonstrated.. The occupation probabilities of constituent atoms on
the crystal lattice sites have been given by these measurements. It was revealed from these results that the
ordering interaction occurs between Cu-and Au atoms, or Cu and Pd atoms and that the interaction bet-

ween Cu and Pd is stronger than that between Cu and Au.
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Fig.1 110 dark field image of (CuAu)gPd,;.
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Fig. 2 Ll,-type structure.
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Fig.3 Incident electron intensity profile in CuAu.
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Table1l Occupation probabilities defined with
degrees of order Si.

a-site . B-site

Cu Xco(1 +Sc)/2 Xeu(1 —=Sc)/ 2
Au Xaa(1 +San)/ 2 Xp(1 —Sa0)/2
Pd Xpa(1 +Spg)/ 2 Xpa(1 —Spa)/ 2
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P(Cu, Au)=—1.43+0.16,

P(Pd, Au)=1.21+0.47.
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Fig. 4 EDX spectra of (CuAu)gPd;5. (a)dynamical two-beam condition
with S;;,> 0, (b)quasikinematical condition.
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Fig.5 IKL pattern of (CuAu)gPd;s. 646 and 647 reflections are excited simultaneously at
the exact Bragg position.
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Fig. 6 Electron intensity profile in 646 disk calculated by many beams dynamical theory.
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Table 2 Occupation probabilities determined by the
combined ALCHEMI-IKL technique.

a-site (at%) B-site (at%)
Cu 2.4%1.6 40.1+1.6
Au 34.4x1.6 8.1x1.6
Pd 13.1%1.6 1.9%1.6
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Fig.7 Scheme of atom configuration in(CuAu)g,
Ple or (CuAu) 85Pd|5
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