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Raman scattering studies of LiFe,_ Mn PO,

The olivine crystal structured LiFePO, is an ideal candidate as cathode material in rechargeable
Li-ion batteries which shows antiferromagnetic ordering below the Néel temperature. Recently, the
Mn-doped LiFePO, have been investigated to improve electrochemical performance of LiFePO,
batteries.We have measured Raman spectra of LiFe,_ Mn PO,(x=0, 0.3, 0.5) at low temperatures,
and studied the temperature dependence of the various phonon modes. From our Raman studies of
LiFe,_ Mn PO, we focused on analvzing structural changes in Energy. Here, we have completely
assigned the symmetries of the 9 Raman modes observed, as expected from a group theoretical
analysis. These Raman modes have been classified into several groups according to temperature
dependence of the modes, Two PO;"" external vibrational modes have been identified by their strong
temperature dependence of the Raman wavenumbers, while other modes could be classified as
internal vibrational modes due to their weak temperature dependence. Our Raman studies clearly
show that Mn-doping in LiFePO, increases the correlation between the internal and external
modes.Some of modes which are affected by Mn-doping have also been identified in the temperature
dependence. The temperature dependence of the 632 cm™", 952 cm™", 1072 cm™" modes displayed
an anomalous behavior below the magnetic transition temperature(Néel temperature). Comparing that
with the result of magnetic measurement, we could suggest that the partial replacement of Fe by Mn
in LiFe1_anxP0‘,_ affect the behavior of some paricular phonon modes through the spin-phonon
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