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Abstract

The complex relationships among the lattice distortions, magnetism, and dielectric and transport properties of rare earth 
manganites RMnO

3
 (R = rare earth, Y, Sc) with both orthorhombic and hexagonal structure are attracting increasing 

interest. The role of structural distortions is widely recognized, but there are only a few studies on their variation with R 
and how this affects the spin-phonon and electron-phonon coupling. 

The results of recent experiments on the variations with R of the Raman spectra of orthorhombic RMnO
3
  (R=La, 

Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Y) will be reported. In this series, with decreasing radius r
R
 of R (R=La to Eu), the 

magnetic transition temperature T
N
 to A-type antiferromagnetic (A-AFM) ordering of Mn3+ decreases from ~140 K to 

~40 K.  With further decrease of  r
R
 (R=Gd to Ho), however, the magnetic structure below T

N
 changes from A-AFM to an 

incommensurate antiferromagnetic one (IC-AFM) with sine-wave ordering of the Mn3+ moments. It will be shown that 
the change of magnetic structure correlates with strong mixing of phonon modes involving in-plane Mn-O stretchings and 
bendings of MnO

6
 octahedra. The strong spin-phonon coupling is evidenced by phonon softening at T<T

N
 in A-AFN, but 

not in IC-AFM manganites.

Another promising experimental approach—temperature-dependent crystal field IR spectroscopy—will be discussed and 
the first results on crystal field anomalies near T

N
 in hexagonal RMnO

3
 (R = Ho, Er, Tm, Yb) will be reported.  
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