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transition driven by compressive strain is accompanied by peculiar non-Fermi liquid

The Mott Anderson Metal Insulator Transition in N Orbital Models Springer Science
& Business Media

This carefully revised third edition on the electrical, optical, magnetic, and thermal
properties of materials stresses concepts rather than mathematical formalism. Many
examples from engineering practice provide an understanding of common devices and

methods.
METALLIC & NONMETALLIC STATES John Wiley & Sons

In this thesis the author presents the results of extensive spectroscopy experiments beyond the bounds of
each transition element to clarify the origins of characteristic spectral features and charge dynamics in charge-
spin-orbital coupled phenomena in Mott-transition oxides. Several counterpart 3d transition-metal oxides
were adopted as model systems suitable for examining the mechanisms involved, and their electronic
structures were systematically investigated using three main spectroscopy methods. Comparative studies on
the charge dynamics and Mott transition features of transition-metal oxides were performed: Charge
dynamics and thermoelectricity in a typical Mott transition system Lalll xSrxVVO3, charge dynamics in a
doped valence-bond solid system (Till xVx)203 and in layered nickelates R2-xSrxNiO4 with charge-
ordering instability are investigated thoroughly. The results obtained successfully provide a number of novel
insights into the emergent phenomena near the Mott transition.

Met al -1 nsul at or Transitions and Non-Ferm Liquid Behaviors in 5d
Perovskite Iridates CRC Press

Little do we reliably know about the Mttt transition, and we are far
froma conplete understanding of the netal --insulator transition due
to electr- electron interactions. Mtt sunmarized his basic ideas on
the subject in his wonderful book Metal--1nsul ator nansitions that
first appeared in 1974 11. 1). In his view, a Mtk insulator displays
a gap for charge-carrying excitations due to el ectron cowel ati ons,
whose i nportance is expressed by the presence of |ocal nmagnetic

nmonment s regardl ess of whether or not they are ordered. Since the
subject is far frombeing settled, different opinions on specific
aspects of the Mdtt transition still persist. This book naturally
enbodi es ny own understandi ng of the phenonenon, inspired by the work
of the late Sir Kevill Mtt. The purpose of this book is twofold:
first, to give a detailed presen- tion of the basic theoretical
concopts for Mdtt insulators and, second, to test these ideas agai nst
the results from nodel calculations. For this purpose the Hubbard
nodel and some of its derivatives are best suited. The Hubbard nodel
describes a Mdtt transition with a nmere m ni num of tunable par- eters,
and various exact statenents and even exact solutions exist in certain
limting cases. Exact solutions not only allow us to test our basic

| deas, but also help to assess the quality of approxin~ate theories
for correlated el ectron systens.

Mott Hubbard Metal Insulator Transition and Optical Conductivity in High Dimensions Springer
Science & Business Media

This text offers a broad coverage of the physical properties of solids at fundamental level. The
guantum-mechanical origins that lead to a wide range of observed properties are discussed. The
book aso includes a modern treatment of unusual physical states.

The Mott Anderson metal insulator transition in n orbital models Springer Science & Business
Media

Readership: Graduate students and researchers in condensed matter physics.

Transport in Multilayered Nanostructures Cambridge University Press

This book is devoted to the rapidly developing field of oxide thin-films and heterostructures.
Oxide materials combined with atomic-scale precision in a heterostructure exhibit an
abundance of macroscopic physical properties involving the strong coupling between the
electronic, spin, and structural degrees of freedom, and the interplay between magnetism,
ferroelectricity, and conductivity. Recent advances in thin-film deposition and characterization
techniques made possible the experimental realization of such oxide heterostructures,
promising novel functionalities and device concepts. The book consists of chapters on some of
the key innovations in the field over recent years, including strongly correlated oxide
heterostructures, magnetoelectric coupling and multiferroic materials, thermoelectric
phenomena, and two-dimensional electron gases at oxide interfaces. The book covers the core
principles, describes experimental approaches to fabricate and characterize oxide
heterostructures, demonstrates new functional properties of these materials, and provides an
overview of novel applications.

Conductor Insulator Quantum Phase Transitions Springer

Transition metal oxides, in particular, 3d or 4d perovskites, have provided diverse
emergent physics that originates from the coupling of various degrees of freedom such
as spin, lattice, charge, orbital, and also disorder. 5d perovskites form a distinct class
because they have strong spin-orbit coupling that introduces to the system an additional
energy scale that is comparable to bandwidth and Coulomb correlation. Consequent
new physics includes novel Jeff = 1/2 Mott insulators, metal-insulator transitions, spin
liquids, and topological insulators. After highlighting some of the phenomena appearing
in the Ruddlesden-Popper iridate series Srn+1IrnO3n+1 (n =1, 2, and ?), we focus on
the transport properties of perovskite SrlrO3. Using epitaxial thin films on various
substrates, we demonstrate that metal-insulator transitions can be induced in perovskite
SrirO3 by reducing its thickness or by imposing compressive strain. The metal-insulator
transition driven by thickness reduction is due to disorder, but the metal-insulator
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behaviors, possibly due to the delicate interplay between correlation, disorder, and spin-
orbit coupling. We examine various theoretical frameworks to understand the non-Fermi
liquid physics and metal-insulator transition that occurs in SrirO3 and offer the Mott-
Anderson-Griffiths scenario as a possible solution.

The Mott Metal-Insulator Transition Springer

The character of electronic states near the Mott-Anderson metal-insulator transition in
the ferromagnetic semiconductor Gal-xMn XAs is studied by cross sectional scanning
tunneling microscopy. 200nm thick samples grown by MBE at UCSB with doping levels
from 1.5%, close the metal-insulator transition, to 5%, deep into the metallic regime,
were studied at 4.2K. The thickness of the samples ensured that the electronic states
were 3D in character. Strong spatial fluctuations in the local density of states, as well as
corrections in the density of states at the Fermi energy due to electron-electron
interactions in the presence of disorder are observed. The correlation length of the local
density of states also grows significantly approaching the Fermi energy. These effects
persist even in the highest doped samples, suggesting that disorder plays a profound
role in the character of the electronic states and that even metallic samples are still
close to the metal-insulator transition. These effects are expected to be of importance in
moving beyond simple mean-field models of carrier-mediated ferromagnetism that
ignore the spatial fluctuations in the density of states. Moreover, as the Mott-Anderson
transition is little understood in the 3D materials where both interactions and strong
disorder are equally important, these observations may provide important new insight by
direct observation of the states involved. Further work is presented here comparing
individual defects present in GaMnAs with their properties in a non-magnetic GaAs
environment. Mn and other transition metals substituted into the first atomic layer of
GaAs by STM manipulation were also studied to observe chemical trends. It is found
that the effects of the symmetry breaking by the surface can account for the observed in-
gap states.

Multifunctional Oxide Heterostructures OUP Oxford

Little do we reliably know about the Mott transition, and we are far from a complete
understanding of the metal --insulator transition due to electr- electron interactions. Mott
summarized his basic ideas on the subject in his wonderful book Metal--Insulator
nansitions that first appeared in 1974 11. 1). In his view, a Motk insulator displays a gap
for charge-carrying excitations due to electron cowelations, whose importance is
expressed by the presence of local magnetic moments regardless of whether or not they
are ordered. Since the subject is far from being settled, different opinions on specific
aspects of the Mott transition still persist. This book naturally embodies my own
understanding of the phenomenon, inspired by the work of the late Sir Kevill Mott. The
purpose of this book is twofold: first, to give a detailed presen- tion of the basic
theoretical concopts for Mott insulators and, second, to test these ideas against the
results from model calculations. For this purpose the Hubbard model and some of its
derivatives are best suited. The Hubbard model describes a Mott transition with a mere
minimum of tunable par- eters, and various exact statements and even exact solutions
exist in certain limiting cases. Exact solutions not only allow us to test our basic ideas,
but also help to assess the quality of approxin~ate theories for correlated electron
systems.

Metal-Insulator Transitions CRC Press

The hopping process, which differs substantially from conventional transport processes
in crystals, is the central process in the transport phenomena discussed in this book.
Throughout the book the term ““hopping" is defined as the inelastic tunneling transfer of
an electron between two localized electronic states centered at different locations. Such
processes do not occur in conventional electronic transport in solids, since localized
states are not compatible with the translational symmetry of crystals. The rapid growth
of interest in hopping transport has followed in the footsteps of the development of
physics of disordered systems during the last three decades. The intense interest in
disordered solids can be attributed to the technological potential of the new
noncrystalline materials, as well as to new fundamental problems discovered in solid
state physics when a crystal is no longer translationally symmetric. In the last decade
hopping systems such as organic polymers, biological materials, many oxide glasses,
mesoscopic systems, and the new high-temperature superconducting materials in their
normal state have attracted much interest. New phenomena investigated recently
include interference and coherent scattering in variable range hopping conduction,
mesoscopic effects, relaxation processes and thermo-electric power, and thermal
conductivity caused by hopping transport. This volume presents the reader with a
thorough overview of these recent developments, written by leading experts in the
various fields.

Localization and Metal-Insulator Transitions John Wiley & Sons

| study the Mott metal-insulator transition within the dynamical mean-field theory in two
schematic Hamiltonians widely used to describe the strongly correlated electron systems : the
Hubbard model and the periodic Anderson model. The scenario for the transition in the
Hubbard model is reviewed and the analysis of the photoemission spectra near the transition is
presented in detail. The doping driven Mott transition in the periodic Anderson model is
discussed with respect to the one realized in the Hubbard model. The main finding is a
gualitatively different scenario for electron or hole driven transitions. In the former case the
transition is expectedly similar to the first order transition of the Hubbard model. However, in
the latter case, a second order transition is found. Thus | demonstrate that the transition
scenario of the Hubbard model is not generic for the periodic Anderson model.

Spectroscopic Ellipsometry Cambridge University Press

This volume and its two companion volumes, entitled Tetrahedrally-Bonded Amorphous
Semiconductors and Physics of Disordered Materials, are our way of paying special tribute to Sir Nevill

December, 01 2024

The Mott Metal Insulator Transition Models And Methods Springer Tracts In Modern Physics 1997 Edition By Gebhard Florian 2013 Paperback



Mott and to express our heartfelt wishes to him on the occasion of his eightieth birthday. Sir Nevill has  at integration and functionalities of molecular materials such as organic field effect
set the highest standards as a physicist, teacher, and scientific leader. Our feelings for him include not ransistors (OFET). This high level book is ideal for researchers in both industry and

only the respect and admiration due a great scientist, but also a deep affection for a great human being,
who possesses a rare combination of outstanding personal qualities. We thank him for enriching our
lives, and we shall forever carry cherished memories of this noble man. Scientists best express their
thanks by contributing their thoughts and observations to a Festschrift. This one honoring Sir Nevill fills
three volumes, with literally hundreds of authors meeting a strict deadline. The fact that contributions
poured in from all parts of the world attests to the international cohesion of our scientific community. It
is a tribute to Sir Nevill's stand for peace and understanding, transcending national borders. The editors
wish to express their gratitude to Ghazaleh Koefod for her diligence and expertise in deciphering and
typing many of the papers, as well as helping in numerous other ways. The blame for the errors that
remain belongs to the editors.

Quantum Scaling in Many-Body Systems Oxford University Press

This is a second edition of a classic book. Written by the late, great Sir Nevill Mott (Britain's last
Nobel Prize winner for Physics), Metal Insulator Transitions has been greatly updated and
expanded to further enhance its already enviable reputation.

The Metal-insulator Transition in Mn-substituted Sr3Ru20-- by a Photoemission
Study CRC Press

Focusing on experimental results, this updated edition approaches the problem of
guantum phase transitions from a new and unifying perspective.

Spectroscopy of Mott Insulators and Correlated Metals CRC Press

This book describes all aspects of the physics of transition metal compounds, providing
a comprehensive overview of this diverse class of solids. Set within a modern
conceptual framework, this is an invaluable, up-to-date resource for graduate students,
researchers and industrial practitioners in solid-state physics and chemistry, materials
science, and inorganic chemistry.

Spectroscopic Study on Charge-Spin-Orbital Coupled Phenomena in Mott-Transition
Oxides The Mott Metal-Insulator Transition

The materials in the scope of this dissertation belong to the domain where Peierls and
Mott physics meet - in other words, both electron-phonon coupling and electronic
correlations play an essential role in these systems. With 1T-TaSe2 a layered transition
metal compound was investigated that can be regarded as a paradigm quasi-two-
dimensional charge density wave (CDW) system. The appeal of this material certainly
lies in the occurrence of a surface Mott metal-insulator transition, which is driven by
CDW-induced changes of the electronic bandwidth and can thus be controlled simply by
varying the temperature. In this thesis, a detailed examination of the electronic structure
in the presence of the CDW is presented. The results of DFT calculations make it
possible to identify a separated conduction band with a strongly reduced width
compared to the undistorted state, which explains the rather unusual appearance of
Mott physics in a 5d transition metal compound. This observation corroborates the Mott-
Hubbard scenario with star-of-David clusters as relevant sites of the corresponding
Hubbard picture. On the experimental side, clear evidence for the Mott transition at the
surface of 1T-TaSe2 is given in form of angle-resolved photoemission data. This
represents one of the few examples where one is able to observe the evolution of the
spectral function while going through the transition by tuning the crucial ration U/W
within the same single crystal. Compared to the charge-Peierls transition, its counterpart
involving the spin degree of freedom - i.e., the spin-Peierls transition - must be
considered a much rarer phenomenon. The compounds TiOCI and TiOBr studied in the
course of this dissertation are, together with CuGeQO3, the only known inorganic
materials to exhibit this instability. In this thesis x-ray diffraction experiments provide
direct evidence for the spin-Peierls nature of TiOCI, thus leading to a coherent spin-
Peierls picture of the oxyhalides with two success.

The Mott Metal-Insulator Transition Oxford University Press

This text surveys the various aspects of the fundamental problem related to the metallic
and non-metallic states of matter, a question physicists have been studying for almost
100 years. The book poses questions and challenges in this area, as well as highlighting
present understandings of the topic. Topics covered by the book include physics of
dense ionized metal plasmas; metallic hydrogen; pressure-induced metallization; the M-I
transition in doped semiconductors; transport studies in doped semiconductors near the
metal-insulator transition; new results in old oxides; metal-insulator transition in 3d
transition metal perovskite oxides investigated by high-energy spectroscopies; alkali
metal-alkali halide melts; hopping conductivity in granular metals revisited;
superconductor-insulator transition in cuprates; molecular metals and superconductors;
shear induced chemical reactivity; shear, co-ordination and metallization; quantum
diffusion and decoherence; the Mott transition; recent results, more and surprises; Mott-
Hubbard-Anderson models.

Lecture Notes on Electron Correlation and Magnetism Royal Society of Chemistry

This unique volume celebrates the five decades of the impact of Anderson localization
on modern physics. In addition to the historical perspective on its origin, it provides a
comprehensive description of the experimental and theoretical aspects of Anderson
localization.

A Theoretical Exploration of the Metal Insulator Transition in Vanadium Dioxide with an Eye
Towards Applications: A First Principles Approach World Scientific

"There have been many recent developments in the physics and materials science of Mott
insulators, especially their recognition as emergent materials for important and innovative
device applications such as information processing and storage, and the possibilities of even
further applications in optical and thermal switches, thermo-chromic devices, gas sensors and
even solar cell applications. Aimed at advanced undergraduate students of physics, chemistry,
materials science, and electrical and electronics engineering, this book introduces the subject
and reviews present knowledge in the field, enabling students and researchers to get
acquainted with this very interesting and emerging area of science and technology.
Professional researchers in academic institutions and industries already engaged in the
programmes of correlated electron materials and devices will also find this title of use." -- Prové
de l'editor.

Hopping Transport in Solids World Scientific

The use of conducting molecular materials is a rapidly developing, multidisciplinary field
of research, offering a wide variety of possibilities for the future. It is of particular
relevance to nano fabrication and technology because it offers high density, small size
integrated and multifunctional properties that can be fabricated under mild conditions.
Multifunctional Conducting Molecular Materials covers a wide range of topics including:
molecular conductors and superconductors; design and synthesis of functional
molecular materials; organic/inorganic hybrids and photoinduced phenomena,;
fullerenes, nanotubes and other related nano materials. The book concludes with a look
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academia who are interested in this new and exciting field.
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