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Fig. 1. (Color online) Refined x-ray diffraction patterns for
LiFeyoMng1PO, at 295 K.
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Tablel. Vaue of distances from Fe to O and coordinates of O ions.

ions Oeeo (A) Coordinates (x, Y, 2)
o 2220 (0.095 0.250 0.745)
0, 2,008 (0456 0.250 1.200)
O3 2331 (0.160 0.047 1.299)
Oy 2.051 (0.340 —0.047 0.799)
Os 2.051 (0.340 0.547 0.799)
Os 2331 (0.160 0453 1.299)
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Fig. 2. The temperature dependence of magnetization curves for
LiFepoMng1PO,.
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Fig. 3. (Color online) Mdsshauer spectra of LiFe,gMng PO, at
various temperatures.



AT LiFeyoMng PO, B0 A4 72 B B2mkgo] £33 A — A9 - ot - ol - 74 - 3 -17-

140

120

O-I 1 1 1 'l 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50

7(K)

Fig. 4. Magnetic hyperfine fiddd of LiFeyeMng PO, a various
temperatures.
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Table I1. Value of Magnetic hyperfine field (Hy), electric quadrupole splitting (AEg), isomer shifts (8), polar angle (6), azimuthal angle (¢),
asymmetric parameter (77) and ratio of electric quadrupole interaction to magnetic dipole interaction (R) for LiFeoMng PO, a various

temperatures.

T (K) Hr (kOe) AEq (mm/s) 6 (mm/s) 0 () 9 () n R
42 1244 3.047 123 0 0 0.77 329
10 124.2 3.058 123 0 0 0.77 330
15 124.0 3.056 1.23 0 0 0.75 334
20 1234 3.053 123 0 0 0.75 335
30 1183 3.050 123 0 0 0.75 351
35 1132 3.050 123 0 0 0.75 3.63
40 1035 3.050 123 0 0 0.75 3.96
50 - 3.050 1.23 - - - -
295 - 2954 110 - - - -
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Sudies on Crystallographic and M 6ssbauer Spectra of the LiFeyoMng PO,

Woo Jun Kwon, In Kyu Lee, Chan Hyuk Rhee, Sam Jin Kim, and Chul Sung Kim*
Department of Physics, Kookmin University, Seoul 136-702, Korea

(Received 16 January 2012, Received in final form 1 February 2012, Accepted 1 February 2012)

The olivine structured LiFeygMny PO, materid was prepared by solid state method, and was analyzed by x-ray diffractometer
(XRD), superconducting quantum interference devices (SQUID) and Mdossbauer spectroscopy. The crystal  structure  of
LiFeoMng1PO, was determined to be orthorhombic (space group: Pnma) by Rietveld refinement method. The value of Néd
temperature (Ty) for LiFengMng;PO, was determined 50 K. The temperature dependence of the magnetization curves showed
magnetic phase trangtion from paramagnetic to antiferromegnetic a Ty by SQUID measurement. Mdssbauer spectra of
LiFeyoMng PO, showed 2 absorption lines at temperatures above Ty and showed asymmetric 8 absorption lines at temperatures below
Tn. These spectra occurred due to the magnetic dipole and electric quardrupole interaction caused by strong crystaline field at

asymmetric FeOg octahedral sites.

Keywords: LiFeygMng PO, asymmetry octahedral sites, strong crystalline field, M éssbauer spectroscopy
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