
Editors Note 

When Thomas Wohlbier, Director of Publications, Trans Tech Publication (TTP) Ltd. offered one of us 
(HSV) to prepare a special volume of the Solid State Phenomena series, Professor Virk thought of 
Nanomaterials as a worthy title for this volume. After finding too much traffic in this area of 
Nanotechnology, he changed his mind and selected ‘Multiferroics’ as the new title of this volume, 
which has undergone further metamorphosis to ‘Ferroics and Multiferroics’. To handle this onerous 
task, he proposed to invite another expert colleague (WK) as a co-editor, to which TTP readily agreed. 

Multiferroics, materials that simultaneously show ferromagnetism and ferroelectricity, and often also 
ferroelasticity, attract now considerable attention, because of the interesting physics involved and also 
as they promise important practical applications. Typical multiferroics belong to the group of the 
perovskite transition metal oxides, and include rare-earth manganites and –ferrites. Several new 
multiferroic systems have been developed during recent years, with very strong coupling between 
ferroelectric and magnetic degrees of freedom. 

The field of multiferroic materials has recently undergone a tremendous development in exploring new 
systems and understanding their physics. Being extremely attractive to both the scientific and the 
application community, it demands first of all understanding of the basic ferroic properties such as 
ferroelectricity and ferromagnetism. The coexistence of different order parameters gives rise to novel 
coupling mechanisms and requires new measurement techniques. Hence, when entering this field, the 
traditional advanced knowledge of one type of materials and one kind of measurement techniques has 
undoubtedly to be expanded, where the traditional communities can/must learn from each other. The 
present special issue on ‘Ferroics and Multiferroics’ is thought to help bridging this gap while offering 
new insights into both bare ferroic materials and multiferroics, including molecular and disordered thin 
films and composite materials. Besides scientific interest in their physical properties, ferroics and 
multiferroics have potential for applications as actuators, switches, magnetic field sensors or new types 
of electronic memory devices. 

This volume includes twelve papers on different subjects selected by the Editors. The first two chapters 
serve as an introduction to ‘Multiferroic Memory’ and ‘Multiferroicity’ contributed by the well-known 
group of Ram S. Katyar in USA and Ravi Kumar’s team in India, respectively. Chapter 3 is written by 
Wolfgang Kleemann on a new class of multiferroics, known as ‘Disordered Multiferroics’. Chapter 4 
by Yukio Watanabe gives an exhaustive treatment on ‘Basics of Ferroelectricity and its Origin’. 
Chapter 5 by Jatinder Yakhmi and Vaishali Bambole is focused on ‘Molecular Spintronics’ covering all 
aspects of this important new field of research. 

To keep some balance between theory and experiment, we have invited contributions from well 
established theorists. Chapters 6-8 are based on theoretical aspects of ferroelectricity, namely, ‘Direct 
and Inverse Effect’ by Mirza Bichurin’s group, applications of the Landau–Ginzburg theory to 
ferroelectric lattices by K.H. Chew, and phase transition and the H/D isotope effect by Takayoshi 
Ishimoto and Masanori Tachikawa.  Chapter 9 by Kanhaiya Lal Yadav and Amit Kumar deals with 
multiferroic composite films. Chapter 10 by Vijay Srivastava and Kanwal Preet Bhatti reviews the 
progress in the area of ferromagnetic shape memory Heusler alloys and their potential applications in 
technology.  Chapter 11 by Rajshree B. Jotania and Hardev S. Virk gives an overview of hexaferrities 
in general and Y-type hexaferrities, in particular, with emphasis on their characterization.  The authors 
are looking for a multiferroic signature in Y-type hexaferrities.  Finally, Chapter 12 by Parmendra 
Kumar Bajpai is an updated review of dielectric relaxation phenomenon in ferroelectric relaxor 
materials, both lead based and lead free types.  
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This volume consists of both review articles and research papers on different themes proposed for it. 
Each contribution is unique and there is hardly any overlap. Review writing is also an art which lies in 
the domain of experts. Most of the authors of the review papers have kept in mind the interests of new 
entrants to the field of ‘Ferroics and Multiferroics’. They have covered the historical development of 
the field and added their own contribution to it.  

It is a moral duty of Editors to offer their gratitude to referees of the reviews and other thematic papers 
accepted for publication. All papers have been peer reviewed by 2-4 referees. The publishers and 
editors acknowledge their immense contribution to improve the quality of this special volume.  

Editors will fail in their duty, if they do not acknowledge the unflinching support of Professor Rasa Pirc 
of the Jozef-Stefan Institute, Ljubljana, Slovenia, as a referee, and Dr. K.H. Chew of the University of 
Malaya, Kuala Lumpur, Malaysia, for his help at various stages of preparation of this volume. 

H.S.Virk 

W. Kleemann 


