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Effect of spin fluctuations on quasiparticles in simple metals!' JO-
HANNES LISCHNER, Lawrence Berkeley National Laboratory, TIMUR BAZHI-
ROV, UC Berkeley, ALLAN MACDONALD, UT Austin, MARVIN COHEN, UC
Berkeley, STEVEN LOUIE, UC Berkeley and Lawrence Berkeley National Labora-
tory — We present a first-principles theory for quasiparticle excitations in condensed
matter systems that includes their interaction with spin fluctuations. We apply this
theory to sodium and lithium. Despite several previous studies, the importance of
spin fluctuations in these materials and, in particular, their effect on the occupied
band width remains unclear. We show that the coupling to spin fluctuations does not
significantly change the occupied band width, but gives an important contribution
to the quasiparticle lifetime. To obtain quantitative agreement with experiment for
the occupied band width, we find that it is necessary to include vertex corrections
beyond the random-phase approximation in the screening by charge fluctuations.

1S. G. L. acknowledges support by a Simons Foundation Fellowship in Theoretical
Physics. This work was supported by NSF Grant No. DMR10-1006184 and by DOE
Grant No. DE-AC02-05CH11231.

Johannes Lischner
Lawrence Berkeley National Laboratory

Date submitted: 14 Nov 2013 Electronic form version 1.4



