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INTRODUCTION 
Half-Heusler alloys exhibit a wide variety of physical behaviors in relatively 
simple crystal structure (MgAgAs-type). They are considered as promising 
materials for applications in different technological fields (e.g. spintronics, 
thermoelectricity, shape memory magnetism). It was also revealed that the 18 
valence electron half-Heusler semiconductors exhibit very attracting thermoelectric 
properties  characterized by large thermopower and electrical conductivity easily 
tunable by doping. Accurate investigations of point defects influence on electronic 
structure and transport properties are essential not only to correctly interpret 
experimental results, but also to better control doping or substitution, to optimize 
the figure of merit ZT.
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CRYSTAL STRUCTURE  of  “HALF-HEUSLER”
S.G. F-43m (MgAgAs-type), three interpenetrating fcc sublattices :  
Mg (4a) 0,0,0 Ag (4b) ½, ½, ½  and As (4c) ¼, ¼, ¼ 
If a vacancy ¾ ¾ ¾  is occupied by the same atom as on (4c) ¼, ¼, ¼, one obtains a 
“true” Heusler structure (Cu

2
MnAl-type), 

- “half-Heusler” can be seen as a 'filled' rocksalt structure  or as a 'filled' zincblende 
structure    
 
   

THERMOELECTRIC PROPERTIES
 

Electron transport properties calculations
Using Korringa-Kohn-Rostoker method with Coherent Potential Approximation, the complex 
energy bands were calculated, allowing to deduce from the real and imaginary parts of E(k),  the 
electron group velocity      and the electron life-time
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Physical properties of half-Heusler 
phases are strongly governed by the 
valence electron number (VEC). This 
is likely responsible for a wide 
variety of their behaviours :
- ferro-, antifferromagnets, 
- Pauli paramagnets, 
- metals, semiconductors, 
- half-metallic ferromagnets, etc.
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 CONCLUSIONS A satisfying agreement with measured thermopower was found when calculating electron 
transport properties (electron velocities and life-times ) directly from complex energy bands  KKR-CPA computations.
This result also shows that chemical disorder play a predominant role in electron scattering in the investigated 
half-Heusler systems. This gives us the confidence to use this methodology to study TE properties of more complex 
alloys (skutterudites, Zintl, Chevrel phases in progress). But phonons should also be accounted for to estimate ZT. 
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σ(E) ~Ntot(E) μ(E) 

S/T (µV/K2) = 0.2877 x 10-2 d lnNtot(E)/dE  
Ntot(E)  (in states/Ry) at E=EF 
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