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Measurements of the short-range-order (SRO) diffuse scattered intensity show peaks at the (1-0)
and (100) points in NisV and PdsV, respectively, although the stable ground state in both systems
(D02&) is a (1-0)-type structure M. ean-field theory predicts (1—0) SRO in both materials, in
contradiction with experiment for PdsV. The (100)-type SRO in PdsV has been explained previ-
ously as a non-mean-6eld e8ect. Via a combination of 6rst-principles total-energy calculations and
Monte Carlo simulated annealing, we show that non-mean-6eld efFects are insuKcient to explain
the observed SRO of Pd3V. However, the inclusion of electronic excitations leads to a temperature
dependence in the interaction energies which correctly explains both the SRO and phase stability
in Pd3V and Ni3V.

The isoelectronic
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already accounted for in the non-mean-field region of Fig.
1. These configurational excitations, therefore, may not
serve as the resolution to the contradiction, but rather,
some excitation which does not change the configuration
must be explicitly addressed.

The inability of the I DA-based CE to produce the ex-
perimentally observed SRO for Pd3V may be resolved by
realizing that the LDA energies (and hence, the sets of
Jf) are pertinent to T = 0 K, while the SRO is necessar-
ily measured at a temperature above the order-disorder
transition. One temperature-dependent effect which is
not configurational in nature is the free energy associated
with electronic excitations. According to the Sommerfeld
theory, the electronic energy U, ~ and entropy S,~ at tem-
peratures low compared with the
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FIG. 3. Experimental (Ref. 2) and Monte Carlo simulated
annealing calculated values of asao(k) for PdsV in the (hk0)
plane. The black shading in the contour plots locates the
peaks in the SRO pattern.

SRO of Ni2V. For Pd3V, the calculation without elec-
tronic excitations show large peaks at the (12i0) points,
in qualitative conflict with the neutron difI'raction2 data.
[Recall that this discrepancy is to be expected based on
the large value of b,Ei,DA/J2 (Table I) which falls well
outside the non-mean-field region of Fig. 1.] Thus, for
PdsV, the temperature dependence of Eq (5) is .neces-
sary to produce calculated SRO in both qualitative and
quantitative agreement with the experimental SRO. The
strengths of the calculated (100) peaks are 1.0 and 3.7
(without and with temperature-dependent interactions),
compared with the experimental value of 3.8, while for
the (120) peaks 4.6 and 2.3 are the calculated values, and
2.5 is that of neutron diffraction.

The values of the Btted A are compared in Table I with
the ab-initio Sommerfeld values, and for both alloys, the

and




