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1. 試料 Name of sample(s) and chemical formula, or compositions including physical form. 

YMn2-xGaxO5, x = 0.12 single crystals 

 

2. 実験方法及び結果 （実験がうまくいかなかった場合、その理由を記述してください。） 

Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons. 

  YMn2O5 (YMO) system shows successive magnetic phase transitions with decreasing temperature, of which 

phases are 2-Dimensionally modulated Incommensutare Magnetic (2DICM), Commensurate Magnetic (CM), 

and Low-Temperature 2DICM (LT-2DICM) phases. Ferroelectricity is realized in CM and LT-2DICM phases. 

Last year we have measured spin excitation spectra of YMO in 2DICM, CM, and LT-2DICM phase using 

chopper spectrometer 4SEASONS.  Upon Ga-substitution with x = 0.12, YMn2-xGaxO5 (YMGO) system shows 

only two incommensurate magnetic phases (2DICM and LT-2DICM) and CM phase disappears[1]. Although the 

disappearance of CM phase was attributed to the change of competing magnetic interactions between Mn 

spins due to the substitution of non magnetic Ga ions, the details has been not clarified yet.  

  In this experiment, we carried out the measurement of spin excitations for YMGO system and compared 

with those for YMO system to make clear microscopically how the non-magnetic impurity affects the 

magnetic interactions and why the CM phase disappears due to Ga substitution.  
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2. 実験方法及び結果（つづき） Experimental method and results (continued) 

  Spin excitations of YMGO were measured by multi-Ei method with Ei = 44.93, 21.40, 12.48, and 8.16 meV. 

Horizontal scattering plane was parallel to a- and c-axis ((H 0 L) reciprocal zone). The data were taken at T = 

5 K (LT-2DICM, Ferroelectric phase) and T = 30 K (2DICM phase, Paraelectric phase). It was found that in 

LT-2DICM phase, as shown in Figure 1, well defined spin wave propagating along the b-axis were observed in 

YMO, while the spin wave in YMGO became broader in both energy and Qb // k space. On the contrary, the 

spin dispersion along the c-axis is almost Ga-independent. The results indicate that upon non-magnetic 

Ga-substitution, the magnetic interaction along the b-axis is strongly disturbed while the interaction along the 

c-axis does not change so much. Previous study have shown that only Mn3+ cite in YMO can be substituted by 

Ga3+ ion, in which Mn3+ spins play dominantly the magnetic interaction in ab-plane[1]. Detailed analysis for 

deriving the spin Hamiltonian for both YMO and YMGO is now in progress.  
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Figure 1: Spin excitation spectra as functions of Energy (vertical) and Qb // k 
(horizontal) for (a) YMO and (b) YMGO taken at T = 5 K. 

Ei = 8 meV, T = 5 K, Q = (0.5 k 0.25)
(a) YMO (b) YMGO




