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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

In-magnetic-field synthesis of ferromagnetic 3d-transition-metal alloys

Name: Kobayashi Ryota
This thesis mainly comprises chapters 1-5

Chapter 1 gives the research on the magnetic field effect on the phase transition and the problems of
ferromagnetic Mn-Al and L2, type Ni,MnAl. It is difficult to synthesize high-purity ferromagnetic Mn-Al
and L2, type Ni;MnAl. On the other hand, it has been found that magnetic field stabilizes the
ferromagnetic phase because the gain of large Zeeman energy. The purpose of this study is to clarify the
magnetic field effect on ferromagnetic Mn-Al and L2; type Ni,MnAL

Chapter 2 describes the experimental method. The model for calculating the phase diagram, the
conditions of sample preparation and the evaluation method are described.

Chapter 3 also discusses magnetic field effect of Mn-Al. At 670 T, the non-equilibrium phase became
the equilibrium phase. Therefor contribution of magnetic field to the phase stability is small, but it
contributes as a driving force. The element-substituted sample was annealed in a magnetic field. Dual
acceleration effects on Mn-Al by Zn-substitution and in-magnetic-field annealing were observed. In
addition, we succeeded in synthesizing a ferromagnetic Mn-Al-C at a lower temperature and with a single
heat treatment. From these results, we will examine the development of Mn-Al using a magnetic field.

Chapter 4 discusses the magnetic field effect on the degree of order on Ni2MnAl. The mother phase B2
structure was annealed in magnetic field. The results of X-ray diffraction measurements and
magnetization measurements for those samples are reported. The incensement of magnetization was
confirmed by annealing in a magnetic field. An increase in magnetization was confirmed by heat
treatment in a magnetic field. The increase in magnetization suggests an increase in the ferromagnetic
coupling of Mn-Mn. It is considered that this was caused by the decrease in the critical angle radius due tc
the magnetic field and the increase in the number of domains in the L2; structure.

Finally, the summary of this study was described in Chapter 5.



