
Spin 
uctuations in nearly magnetic metals from ab-initio

dynamical spin susceptibility calculations

J.B.Stauntony, J.Poulterz, B.Ginatempo{, E.Bruno{and D.D.Johnsonx

y Department of Physics, University of Warwick, Coventry CV4 7AL, U.K.

z Department of Mathematics,Faculty of Science, Mahidol University,Bangkok 10400, Thailand.

{ Dipartimento di Fisica and Unita INFM, Universita di Messina, Italy

x Department of Materials Science and Engineering, University of Illinois, IL 61801, U.S.A.

Abstract

We describe our theoretical formalism and computational scheme for mak-

ing ab-initio calculations of the dynamic paramagnetic spin susceptibilities of

metals and alloys at �nite temperatures. Its basis is Time-Dependent Den-

sity Functional Theory within an electronic multiple scattering, imaginary

time Green function formalism. Results receive a natural interpretation in

terms of overdamped oscillator systems making them suitable for incorpora-

tion into spin 
uctuation theories. Following a study of the nearly ferromag-

netic metal Pd, we go on to describe the incommensurate and commensurate

anti-ferromagnetic spin 
uctuations in paramagnetic Cr and the composition-

ally disordered Cr95V5 and Cr95Re5 alloys together with the connection to

the nesting of their Fermi surfaces. We compare and contrast the spin dy-

namics of these systems and identify those 
uctuations with relaxation times

much longer than typical electronic `hopping times'.
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