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Chapter 1 is the introduction, chapter 2 is the experimental methods, chapter 3 is the results, chapter 4 is
the discussion, chapter 5 is the summary of the results of this study and suggestion for future work.

Chapter 1 gives a brief history of magnetism and permanent magnetic materials,
magnetic-field-controlled materials, structure and magnetic properties of Mn,Sb compounds,
Substitution effects, ferrimagnetism, paramagnetism, Curie's law and Curie-Weiss law, diamagnetism,
Langevin diamagnetism Equation, antiferromagnetism, ferromagnetism, and the aim of this work.

Chapter 2 gives experimental methods, sample preparation, structure characterization, X-ray diffraction
measurement under zero magnetic field, X-ray diffraction measurement under zero magnetic field, X-ray
diffraction measurements under high magnetic field up to 5 T, magnetic measurement, high-field
magnetic measurement, vibrating sample magnetometer (VSM), differential scanning calorimetry
(DSCO).

Chapter 3 presents the results of the magnetic and structural properties of Mn; 9Feo 1SbgoSng; under

magnetic fields. X-ray diffraction study of Mn,_,Fe,Sbi.,Sny (0.05 < x < 0.15, 0.05 <y < 0.1) indicates a
Cu,Sb-type tetragonal structure (space group P4/nmm). Magnetic Properties of Mn; gsFeg.05Sbg 9sSng o5
and Mn; gsFeo.15Sbo.oSng 1 under magnetic fields are also presented. Mn,_.Fe,Sb;.,Sn, (0.05 < x < 0.15,
0.05 <y <£0.1)did not show a magnetic transition from ferrimagnetic (FRI) to antiferromagnetic (AFM)
at low temperature but the first-order magnetic transition (FOMT) from FRI to paramagnetic (PM)-like
state with a thermal hysteresis in the vicinity of 310-380 K.

Chapter 4 discusses the results of the study. With increasing Fe contents in Mn,_,Fe,Sb;.,Sn, (0.05 < x

< 0.15, 0.05 <y <0.1), the magnetic moment of 10 K decreases but the FOMT temperature increase.
Obtained results indicate that the substitution of Fe for Mn in Mn,Sb.,Sn, suppresses the AFM
interaction and induces the FRI interaction. The results are discussed on the basis of the AFM-FRI
transitions and spin reorientation.

Chapter 5 : the results of this study were summarized and suggestion for the future work was given. In

this study, the FRI-PM (PM-like) FOMT (quasi-FOMT) was observed in the Mn,Sb system for the first
time. The obtained results show that the quasi-FOMT can be easily controlled by magnetic fields below
0.5 T. Future work was suggested to build and expand upon the results of this thesis. This work is in
progress.



