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STRUCTURAL STUDIES OF THE CoAl < Mn_ SYSTEM
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Physics Department,
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Introduction

The binary alloy CoAl crystallizes into the 82 [CsCll type
structure and (s paramagnatic (1). The substitution of a transition
metal, like Ti, for Al leads to a change in structure to L2; type at
the Heusler composition CoAly 5Tip,5 (2,3) and the alloy becomes
ferromagnetic. It may be expected therefore that the substitution
of another transition metal, like Mn, may lead to similar results.

In this work, we report the results of structural measurements
performed on CoAlj., Mny system using x-ray and neutron diffraction
techniques. The value of x was varied from 0.5 to 0.40.

Experimental

The gpproprinte emounts af mixtures of the high-purity metals were melted
in an src furnece In an atmosphere of pare argon gas. The ingols weare annegled
In vacuum sealod silicon tubes st 830°C for 24 hours, and quickly quenched in
water ot room tempersture. Powdered specimens were prepared by crushing the
inqot and wsing suitable sieve. X-ray photographs were chtained wing levins-Sleawms-
nls Camera and the iron Koo redistion. Neulron difftaction measusrements wers made
at room tempernture al ACRE, Huarwell and Grenoble.

Results and Discussion

X-ray diffraction {ilms were obtained for all samples (x=0.05% te 0.40), and
the obzerved ring diemeters recorded, The results indicate a single-phase compound
with a letlice psrameter that remains almost canstant at the value 2.8623. The
{111) temily of lines are nol present in the diffracticn pattern, and the observed
lines were indexedt (100), (110), (111), {(200), (210)uw . This result shows single
otdering of Llhe cublc B2 type for all samples, which indicates that the compound
keeps this structure for sll values of x studied,

Neulron diffraction affars 8 mare sensitive probe than x-rays for studying atomic
ordesing in these slloys. Because neutron scoettering lengths for the atoms differ
gppreciably (Mn has & negetive scattering length), the variations in the intensities
of the aobserved peaks may be detected more easily. Another advantage of the
neutron probe is that the information is uncistorted by this probe by virtue of
the weak neuvtron-atom intersction,
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