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Fig.2 Magnetic susceptibility χ of R5Ir3 (R = Tb, Er) as a function of 
temperature.

W4-07. Magnetic properties of Li57Fe0.01Mn0.99PO4 investigated by 
using external field Mössbauer spectroscopy. H. Choi1 and C. Kim1 
1. Department of Physics, Kookmin University, Seoul, The Republic of 
Korea

The Li57Fe0.01Mn0.99PO4 polycrystalline sample has been studied by x-ray 
diffraction (XRD), vibrating sample magnetometer(VSM), and Möss-
bauer spectroscopy. The crystal structure is found to be orthorhombic with 
space group Pmnb. The lattice constants are a0=6.1009, b0=10.4435, and  
c0= 4.7427 Å. The magnetic properties of the sample were measured by 
using a VSM. The temperature dependences of ZFC and FC magnetizations 
at an applied field of 100 Oe. They show that magnetic Néel temperature (TN) 
and spin-reorientation temperature (TS) is 34 and 8 K, respectively. Möss-
bauer spectra of Li57Fe0.01Mn0.99PO4 have been taken at various temperatures 
ranging from 4.2 to 295 K. Magnetic hyperfine and quadrupole interaction 
in Li57Fe0.01Mn0.99PO4 at 4.2 K have been studied, yielding the following 
result; hyperfine field Hhf = 320.78 kOe, electric quadrupole splitting  
ΔEQ = 2.81 mm/s, θ = 90°, φ = 0°, η = 0.75, and R = 1.2. Also, we were 
performed the Mössbuaer measurements with a high external field of  
4.8 T. The value of magnetic hyperfine field (329.97 kOe) with external field 
of 4.8 T at 4.2 K was larger than that 320.78 kOe with zero magnetic field. 
While, the electric quadrupole splitting (2.62 mm/s) with external field 4.8 T 
at 4.2 K was smaller than that 2.81 mm/s with zero applied field. The abrupt 
increase in Hhf and magnetization was caused by orbital angular moment 
contribution from spin-orbit coupling.

Y. Deng, et al, Adv. Energy Mater. 7, 1601958 (2017).

Mössbauer spectra of Li57Fe0.01Mn0.99PO4 at various temperatures from 
4.2 to 295 K

W4-08. Magnetic study on inverse spinel compounds Co2XO4 (X = 
Ti, Sn) with partial substitution of Zn for Co. H. Ohta1, S. Takada1, 
G. Ueda1, K. Yamagishi1 and H. Aruga Katori1 1. Department of Applied 
Physics, Tokyo University of Agriculture and Technology, Koganei, Japan

Inverse spinels Co2XO4 (X = Ti, Sn) are known as compensated ferrimag-
nets with their ferrimagnetic transition temperature TN = 48 K and 41 K for  
X = Ti and Sn, respectively[1-3]. In their ferrimagnetic state, a spin-glass-
like behavior is also observed. Thus, these compounds are categorized as 
the semi spin glass[3,4]. Although the magnetic structure in the ordered 
state has been revealed, the reason why the moments show both collinear 
ordering and spin glass freezing is still unclear. In Co2XO4, Co ions occupy 
both the whole of the A site and a half of the B site, and X ions occupy the 
rest of the B site. Thus, the B site, also known as the pyrochlore lattice, is 
just half-filled with magnetic ions. In this situation, spins are distributed 
onto the pyrochlore lattice at perfectly random, and this may lead to the spin 
glass. To understand the origin of semi spin glass of Co2XO4 and physics of 
the half-filled pyrochlore lattice, we studied Co2XO4 by partially substituting 
Zn for Co. Here, Zn preferentially replaces the A site rather than the B site. 
From the analysis results of the powder X-ray diffraction measurements, we 
confirm that Co atoms on the A site are selectively replaced with Zn atoms in 
both cases of X. After Zn atoms fully occupy the A site, the Co atoms on the 
B site are replaced with Zn atoms. The magnetic measurement results show 
that TN of both compounds decreases with the increase of the ratio of Zn to 
Co, and their magnetism changes from ferrimagnetism to spin glass when all 
the Co atoms on the A site are replaced with Zn atoms. These results indicate 
that the pyrochlore lattice which is half-filled with Co atoms shows spin 
glass due to its randomness, and semi spin glass of Co2XO4 originates from 
this nature of the half-filled pyrochlore lattice.

[1] S. Thota, V. Narang, S. Nayak, S. Sambasivam, B. C. Choi, T. Sarkar, 
M. S. Andersson, R. Mathieu, and M. S. Seehra, J. Phys.:Condends. Matter 
27 166001 (2015). [2] S. Nayak, S. Thota, D. C. Joshi, M. Krautz, A. Waske, 
A. Behler, J. Eckert, T. Sarkar, M. S. Andersson, R. Mathieu, V. Narang, 
and M. S. Seehra, Phys. Rev. B 92, 214434 (2015). [3] J. Hubsch, and  
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