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Mössbauer studies of Ga-doped Ba2Co1.5Mg0.5(Fe0.99Ga0.01)12O22 hexaferrite 

Jung Tae Lim, Chul Sung Kim 

Kookmin University, Korea, Republic of (South Korea); hisashi@kookmin.ac.kr 

The polycrystal sample of Ga doped Ba2Co1.5Mg0.5(Fe0.99Ga0.01)12O22 Y-type hexaferrite was synthesized by 

the solid-state reaction method. The crystalline structure and phase purity of sample were confirmed with XRD 

(Philips X’Pert PW1830) at 40 kV and 30 mA with Cu-Kα radiation source (λ = 1.5406 Å), and the measured XRD 

pattern was analyzed by using Rietveld refinement method with FULLPROF program. The measurements of magnetic 

properties were carried out with VSM and Mössbauer spectrometer at various temperatures ranging from 4.2 to 740 

K. From the refined XRD patterns, the prepared sample was found to be single-phased because the Bragg factor (RB) 

and structure factor (RF) were 4.76 and 4.13 % respectively. The crystalline structure of sample was determined to be 

rhombohedral with space group R-3m and the lattice constants a0 and c0 of sample were 5.903, and 52.638 Å, 

respectively. The hysteresis curves of sample up to 15 kOe at various temperatures ranging from 4.2 to 295 K indicated 

that samples show the ferrimagnetic behavior. With increasing temperature, the saturation magnetization (Ms) and 

coercivity (Hc) show a decrease around 77 K. Also, the Ms shows abrupt change and Hc becomes saturated around 

200 K. From the temperature dependence of magnetization curves between 4.2 and 740 K with external field of 100, 

300, and 1000 Oe, three temperature-dependent magnetic transitions occurred in the 

Ba2Co1.5Mg0.5(Fe0.99Ga0.01)12O22 sample. One transition corresponded to the change from conical-magnetic 

state to helical-magnetic state at the spin transition temperature (TS1) and the other transition corresponded to the 

change from helicalmagnetic state to collinear ferrimagnetic state at the spin transition temperature (TS2). The Curie 

temperature (TC) was found to be 611 K. From the Mössbauer spectra, the obtained average isomer shift from each 

subspectra indicates that the Fe ions are typical Fe3+ and hyperfine field (Hhf) and electric quadrupole shift (EQ) of 

sample have shown abrupt changes around TS2. In addition, we have determined the magnetic transition temperature 

TC, as well as from the temperature dependent magnetization and zero velocity count (ZVC) measurements. 
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