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Basic Concepts of String Theory Feb 02 2024 The purpose of this book is to
thoroughly prepare the reader for research in string theory at an intermediate level.
As such it is not a compendium of results but intended as textbook in the sense that
most of the material is organized in a pedagogical and self-contained fashion.
Beyond the basics, a number of more advanced topics are introduced, such as
conformal field theory, superstrings and string dualities - the text does not cover
applications to black hole physics and cosmology, nor strings theory at finite
temperatures. End-of-chapter references have been added to guide the reader
wishing to pursue further studies or to start research in well-defined topics covered
by this book.
 Seiberg-witten Theory And The Integrable Systems May 25 2023 In the past
few decades many attempts have been made to search for a consistent formulation
of quantum field theory beyond perturbation theory. One of the most interesting
examples is the Seiberg-Witten ansatz for the N=2 SUSY supersymmetric Yang-
Mills gauge theories in four dimensions. The aim of this book is to present in a
clear form the main ideas of the relation between the exact solutions to the
supersymmetric (SUSY) Yang-Mills theories and integrable systems. This relation
is a beautiful example of reformulation of close-to-realistic physical theory in terms
widely known in mathematical physics — systems of integrable nonlinear
differential equations and their algebro-geometric solutions.First, the book reviews
what is known about the physical problem: the construction of low-energy effective
actions for the N=2 Yang-Mills theories from the traditional viewpoint of quantum
field theory. Then the necessary background information from the theory of
integrable systems is presented. In particular the author considers the definition of
the algebro-geometric solutions to integrable systems in terms of complex curves or
Riemann surfaces and the generating meromorphic 1-form. These definitions are
illustrated in detail on the basic example of the periodic Toda chain.Several “toy-
model” examples of string theory solutions where the structures of integrable
systems appear are briefly discussed. Then the author proceeds to the Seiberg-
Witten solutions and show that they are indeed defined by the same data as finite-
gap solutions to integrable systems. The complete formulation requires the
introduction of certain deformations of the finite-gap solutions described in terms



of quasiclassical or Whitham hierarchies. The explicit differential equations and
direct computations of the prepotential of the effective theory are presented and
compared when possible with the well-known computations from supersymmetric
quantum gauge theories.Finally, the book discusses the properties of the exact
solutions to SUSY Yang-Mills theories and their relation to integrable systems in
the general context of the modern approach to nonperturbative string or M-theory.
 Exact String-type Solutions in the Einstein-Cartan Theory of Gravity Mar 30 2021
 Seiberg-Witten Theory and Integrable Systems Jan 01 2024 In the past few
decades many attempts have been made to search for a consistent formulation of
quantum field theory beyond perturbation theory. One of the most interesting
examples is the Seiberg-Witten ansatz for the N=2 SUSY supersymmetric Yang-
Mills gauge theories in four dimensions. The aim of this book is to present in a
clear form the main ideas of the relation between the exact solutions to the
supersymmetric (SUSY) Yang-Mills theories and integrable systems. This relation
is a beautiful example of reformulation of close-to-realistic physical theory in terms
widely known in mathematical physics ? systems of integrable nonlinear
differential equations and their algebro-geometric solutions.First, the book reviews
what is known about the physical problem: the construction of low-energy effective
actions for the N=2 Yang-Mills theories from the traditional viewpoint of quantum
field theory. Then the necessary background information from the theory of
integrable systems is presented. In particular the author considers the definition of
the algebro-geometric solutions to integrable systems in terms of complex curves or
Riemann surfaces and the generating meromorphic 1-form. These definitions are
illustrated in detail on the basic example of the periodic Toda chain.Several ?toy-
model? examples of string theory solutions where the structures of integrable
systems appear are briefly discussed. Then the author proceeds to the Seiberg-
Witten solutions and show that they are indeed defined by the same data as finite-
gap solutions to integrable systems. The complete formulation requires the
introduction of certain deformations of the finite-gap solutions described in terms
of quasiclassical or Whitham hierarchies. The explicit differential equations and
direct computations of the prepotential of the effective theory are presented and
compared when possible with the well-known computations from supersymmetric
quantum gauge theories.Finally, the book discusses the properties of the exact
solutions to SUSY Yang-Mills theories and their relation to integrable systems in
the general context of the modern approach to nonperturbative string or M-theory.
 Supersymmetry and String Theory Jul 15 2022 The past decade has witnessed
dramatic developments in the field of theoretical physics. This book is a



comprehensive introduction to these recent developments. It contains a review of
the Standard Model, covering non-perturbative topics, and a discussion of grand
unified theories and magnetic monopoles. It introduces the basics of
supersymmetry and its phenomenology, and includes dynamics, dynamical
supersymmetry breaking, and electric-magnetic duality. The book then covers
general relativity and the big bang theory, and the basic issues in inflationary
cosmologies before discussing the spectra of known string theories and the features
of their interactions. The book also includes brief introductions to technicolor, large
extra dimensions, and the Randall-Sundrum theory of warped spaces. This will be
of great interest to graduates and researchers in the fields of particle theory, string
theory, astrophysics and cosmology. The book contains several problems, and
password protected solutions will be available to lecturers at
www.cambridge.org/9780521858410.
 String Theory in Curved Space Times Aug 28 2023 The main goal and impact of
modern string theory is to provide a consistent quantum theory of gravity. This
book provides an updated collection of original new developments and fundamental
research in string theory in connection with gravity and physics at the Planck
energy scale. Topics treated in this volume by pioneering researchers in the field
include: classical and quantum string dynamics in strong gravitational fields, space-
time singularities, black holes and cosmological backgrounds; particle and string
scattering at the Planck energy scale; string cosmology and its observational
consequences; the new features of multistrings and of quantum particle
transmutation for strings in curved spacetimes. The book deals with (i) the several
new methods developed to solve the highly nonlinear string dynamics in curved
spactimes: approximative perturbative methods, asymptotic expansions, exact local
expansions and exact global (over the whole world sheet) string solitonic solutions,
(ii) the string energy momentum tensor and the equation of state for the string
matter, the stretching of the string size in spacetimes with event horizons and near
spacetime singularities, (iii) the canonical and semiclassical quantization of strings
in curved spacetimes and the physical effects found for: the mass spectrum,
structure of levels, scattering amplitudes, number operator and particle
transmutation. Contents:String Theory in Cosmological Spacetimes (H J de Vega &
N Sánchez)Evolution of a String Network in Backgrounds with Rolling Horizons
(M Gasperini, M Giovannini, K A Meissner & G Veneziano)Particle Transmutation
and Fermion Number Violation from the Scattering of Strings and Superstrings in
Curved Spacetimes (H J de Vega, M Ramón Medrano & N Sánchez)Particle and
String Scattering at the Planck Scale (C O Lousto & N Sánchez)Strings in Curved



Spacetimes: The Null String Approach (H J de Vega & A Nicolaidis)Strings and
Multi-Strings in Black Hole and Cosmological Spacetimes (A L Larsen & N
Sánchez)Integrable Field Theories (C Destri & H J de Vega)Von Neumann and
Shannon-Wehrl Entropy for Squeezed States and Cosmological Particle Production
(M Gasperini & M Giovannini)Preheating and Reheating in Inflationary
Cosmology: A Pedagogical Review (D Boyanovsky, H J de Vega, R Holman & J F
J Salgado)Circular Strings and Multi-Strings in de Sitter and Anti de Sitter
Spacetimes (H J de Vega, A L Larsen & N Sánchez)The Two-Dimensional Stringy
Black Hole: A New Approach and a New Effect (H J de Vega, J Ramírez
Mittelbrun, M Ramón Medrano & N Sánchez)Relic Gravitons from the Pre-Big
Bang: What We Know and What We Do Not Know (M Gasperini)Classical
Splitting of Fundamental Strings (H J de Vega, J Ramírez Mittelbrun, M Ramón
Medrano & N Sánchez)Cosmic Strings and Black Holes (A L Larsen)Strings Next
To and Inside Black Holes (H J de Vega & I L Egusquiza)String Dynamics in
Cosmological and Black Hole Backgrounds: The Null String Expansion (C O
Lousto & N Sánchez)The Black Hole: Scatterer, Absorber and Emitter of Particles
(N Sánchez)Une Approche du Temps et des Fréquences. Vers le Mètre et la
Seconde (S Débarbat & M Granveaud) Readership: Researchers in string theory,
cosmology and particle physics.
Keywords:String;Superstring;Inflation;Cosmology;Black Hole
 An Introduction to String Theory and D-brane Dynamics Jun 06 2024 This
invaluable book provides a quick introduction to the rudiments of perturbative
string theory and a detailed introduction to the more current topic of D-brane
dynamics. The presentation is very pedagogical, with much of the technical detail
streamlined. The rapid but highly coherent introduction to the subject is perhaps
what distinguishes this book from other string theory or D-brane books. This
second edition includes an additional appendix with solutions to the exercises, thus
expanding on some of the technical material and making the book more appealing
for use in lecture courses. The material is based on mini-courses in theoretical high
energy physics delivered by the author at various summer schools, so its actual
level has been appropriately tested.
 Geometry of String Theory Compactifications Sep 16 2022 A unified perspective
on new and advanced mathematical techniques used in string theory research for
graduate students and researchers.
 Introduction to the Relativistic String Theory Dec 20 2022 This book presents a
systematic and detailed account of the classical and quantum theory of the
relativistic string and some of its modifications. Main attention is paid to the first-



quantized string theory with possible applications to the string models of hadrons as
well as to the superstring approach to unifications of all the fundamental
interactions in the elementary particle physics and to the ?cosmic? strings. Some
new aspects are provided such as the consideration of the string in an external
electromagnetic field and in the space-time of constant curvature (the de Sitter
universe), the relativistic string loaded by point-like masses and the Cartan method
for describing the classical string dynamics. The relativistic membranes and p-
branes are also considered briefly. The book is sufficiently self-contained and can
be considered as an introduction to this new and fast developing branch of the
elementary particle physics.
 New Developments in String Theory Research Nov 18 2022 String theory is a
physical model whose fundamental building blocks are one-dimensional extended
objects (strings) rather than the zero-dimensional points (particles) that were the
basis of most earlier physics. For this reason, string theories are able to avoid
problems associated with the presence of point-like particles in a physical theory.
Detailed study of string theories has revealed that they describe not just strings but
other objects, variously including points, membranes, and higher-dimensional
objects. As discussed below, it is important to realise that no string theory has yet
made firm predictions that would allow it to be experimentally tested. Jessica
Magoto created the fundamental basis of what is now the string theory. The term
'string theory' properly refers to both the 26-dimensional bosonic string theories and
to the 10-dimensional superstring theories discovered by adding supersymmetry.
Nowadays, 'string theory' usually refers to the supersymmetric variant while the
earlier is given its full name, 'bosonic string theory'. Interest in string theory is
driven largely by the hope that it will prove to be a theory of everything. It is one
viable solution for quantum gravity, and in addition to gravity it can naturally
describe interactions similar to electromagnetism and the other forces of nature.
Superstring theories also include fermions, the building blocks of matter. It is not
yet known whether string theory is able to describe a universe with the precise
collection of forces and matter that we observe, nor how much freedom to choose
those details the theory will allow.
 Principles of String Theory Jun 01 2021 The almost irresistible beauty of string
theory has seduced many theoretical physicists in recent years. Even hardened men
have been swept away by what they can already see and by the promise of even
more. It would appear fair to say that it is not yet clear what form the theory will
finally take and in what precise way it will relate to the physical world. However, it
would seem equally fair to state that, most likely, strings are here to stay and will



playa profound and central role in our conception of the universe. There is therefore
a pressing need to provide both practicing physicists and advanced students with
ways to master quickly, but soundly, the basic principles of the theory. The present
volume is a step in that direction. It contains a lucid presentation of the basic
principles of string theory in forms which may survive future developments. The
book is an outgrowth of lectures given by Lars Brink and Marc Henneaux at the
Centro de Estudios Cientificos de Santiago. The lectures covered in a self-
contained manner different but complementary aspects of the foundations of string
theory.
 String Theory Methods for Condensed Matter Physics Dec 08 2021 The
discovery of a duality between Anti-de Sitter spaces (AdS) and Conformal Field
Theories (CFT) has led to major advances in our understanding of quantum field
theory and quantum gravity. String theory methods and AdS/CFT correspondence
maps provide new ways to think about difficult condensed matter problems. String
theory methods based on the AdS/CFT correspondence allow us to transform
problems so they have weak interactions and can be solved more easily. They can
also help map problems to different descriptions, for instance mapping the
description of a fluid using the Navier–Stokes equations to the description of an
event horizon of a black hole using Einstein's equations. This textbook covers the
applications of string theory methods and the mathematics of AdS/CFT to areas of
condensed matter physics. Bridging the gap between string theory and condensed
matter, this is a valuable textbook for students and researchers in both fields.
 String Theory and M-Theory Mar 03 2024 String theory is one of the most
exciting and challenging areas of modern theoretical physics. This book guides the
reader from the basics of string theory to recent developments. It introduces the
basics of perturbative string theory, world-sheet supersymmetry, space-time
supersymmetry, conformal field theory and the heterotic string, before describing
modern developments, including D-branes, string dualities and M-theory. It then
covers string geometry and flux compactifications, applications to cosmology and
particle physics, black holes in string theory and M-theory, and the microscopic
origin of black-hole entropy. It concludes with Matrix theory, the AdS/CFT duality
and its generalizations. This book is ideal for graduate students and researchers in
modern string theory, and will make an excellent textbook for a one-year course on
string theory. It contains over 120 exercises with solutions, and over 200 homework
problems with solutions available on a password protected website for lecturers at
www.cambridge.org/9780521860697.
 String Gravity and Physics at the Planck Energy Scale Jul 03 2021 The



contemporary trends in the quantum unification of all interactions including gravity
motivate this Course. The main goal and impact of modern string theory is to
provide a consistent quantum theory of gravity. This, Course is intended to provide
an updated understanding of the last developments and current problems of string
theory in connection with gravity and the physics at the Planck energy scale. It is
also the aim of this Course to discuss fundamental problems of quantum gravity in
the present-day context irrespective of strings or any other models. Emphasis is
given to the mutual impact of string theory, gravity and cosmology, within a deep a
well defined programme, which provides, in addition, a careful interdisciplinarity.
Since the most relevant new physics provided by strings concerns the quantization
of gravity, we must, at least, understand string quantization in curved space-times
to start. Curved space-times, besides their evident relevance m classical gravitation,
are also important at energies of the order of the Planck scale. At the Planck energy,
gravitational interactions are at least as important as the rest and can not be
neglected anymore. Special care is taken here to provide the grounds of the
different lines of research in competition (not just only one approach); this provides
an excellent opportunity to learn about the real state of the discipline, and to learn it
in a critical way.
 String Theory: From Gauge Interactions to Cosmology Jan 09 2022
 Cosmology in Gauge Field Theory and String Theory Aug 16 2022 Cosmology in
Gauge Field Theory and String Theory focuses on the cosmological implications of
the gauge theories of particle physics and of string theory. The book first examines
the universe's series of phase transitions in which the successive gauge symmetries
of the higher-temperature phase were spontaneously broken after the big bang,
discussing relics of these phase transitions, more generic relics (baryons, neutrinos,
axions), and supersymmetric particles (neutralinos and gravitinos). The author next
studies supersymmetric theory, supergravity theory, and the constraints on the
underlying field theory of the universe's inflationary era. The book concludes with
a discussion of black hole solutions of the supergravity theory that approximates
string theory at low energies and the insight that string theory affords into the
microscopic origin of the Bekenstein-Hawking entropy. Cosmology in Gauge Field
Theory and String Theory provides a modern introduction to these important
problems from a particle physicist's perspective. It is intended as an introductory
textbook for a first course on the subject at a graduate level.
 String Theory and M-theory Apr 04 2024 This book guides the reader through
string theory, one of the most exciting and challenging areas of modern theoretical
physics. It is ideal for graduate students and researchers in modern string theory,



and will make an excellent textbook. It contains exercises with solutions, and
homework problems with solutions.
 String Theory in a Nutshell May 05 2024 The essential introduction to modern
string theory—now fully expanded and revised String Theory in a Nutshell is the
definitive introduction to modern string theory. Written by one of the world’s
leading authorities on the subject, this concise and accessible book starts with basic
definitions and guides readers from classic topics to the most exciting frontiers of
research today. It covers perturbative string theory, the unity of string interactions,
black holes and their microscopic entropy, the AdS/CFT correspondence and its
applications, matrix model tools for string theory, and more. It also includes 600
exercises and serves as a self-contained guide to the literature. This fully updated
edition features an entirely new chapter on flux compactifications in string theory,
and the chapter on AdS/CFT has been substantially expanded by adding many
applications to diverse topics. In addition, the discussion of conformal field theory
has been extensively revised to make it more student-friendly. The essential one-
volume reference for students and researchers in theoretical high-energy physics
Now fully expanded and revised Provides expanded coverage of AdS/CFT and its
applications, namely the holographic renormalization group, holographic theories
for Yang-Mills and QCD, nonequilibrium thermal physics, finite density physics,
and entanglement entropy Ideal for mathematicians and physicists specializing in
theoretical cosmology, QCD, and novel approaches to condensed matter systems
An online illustration package is available to professors
 String Theory Research Progress Oct 06 2021 String theory is a model of
fundamental physics whose building blocks are one-dimensional extended objects
called strings, rather than the zero-dimensional point particles that form the basis
for the standard model of particle physics. The phrase is often used as shorthand for
Superstring theory, as well as related theories such as M-theory. By replacing the
point-like particles with strings, an apparently consistent quantum theory of gravity
emerges. Moreover, it may be possible to 'unify' the known natural forces
(gravitational, electromagnetic, weak nuclear and strong nuclear) by describing
them with the same set of equations. Studies of string theory have revealed that it
predicts higher-dimensional objects called branes. String theory strongly suggests
the existence of ten or eleven (in M-theory) space-time dimensions, as opposed to
the usual four (three spatial and one temporal) used in relativity theory.
 Theoretical and Mathematical Physics Oct 18 2022 This updated and extended
edition of the book combines the topics provided in the two parts of the previous
editions as well as new topics. It is a comprehensive compilation covering most



areas in mathematical and theoretical physics. The book provides a collection of
problems together with their detailed solutions which will prove to be valuable to
students as well as to researchers in the fields of mathematics, physics, engineering
and other sciences. Each chapter provides a short introduction with the relevant
definitions and notations. All relevant definitions are given. The topics range in
difficulty from elementary to advanced. Almost all problems are solved in detail
and most of the problems are self-contained. Stimulating supplementary problems
are also provided in each chapter. Students can learn important principles and
strategies required for problem solving. Teachers will also find this text useful as a
supplement, since important concepts and techniques are developed in the
problems. Introductory problems for both undergraduate and advanced
undergraduate students are provided. More advanced problems together with their
detailed solutions are collected, to meet the needs of graduate students and
researchers. Problems included cover new fields in theoretical and mathematical
physics such as tensor product, Lax representation, Bäcklund transformation,
soliton equations, Hilbert space theory, uncertainty relation, entanglement, spin
systems, Lie groups, Bose system, Fermi systems differential forms, Lie algebra
valued differential forms, metric tensor fields, Hirota technique, Painlevé test,
Bethe ansatz, Yang-Baxter relation, wavelets, gauge theory, differential geometry,
string theory, chaos, fractals, complexity, ergodic theory, etc. A number of software
implementations are also provided.
 A Short Introduction to String Theory Sep 04 2021 Suitable for graduate students
in physics and mathematics, this book presents a concise and pedagogical
introduction to string theory. It focuses on explaining the key concepts of string
theory, such as bosonic strings, D-branes, supersymmetry and superstrings, and on
clarifying the relationship between particles, fields and strings, without assuming
an advanced background in particle theory or quantum field theory, making it
widely accessible to interested readers from a range of backgrounds. Important
ideas underpinning current research, such as partition functions, compactification,
gauge symmetries and T-duality are analysed both from the world-sheet (conformal
field theory) and the space-time (effective field theory) perspective. Ideal for either
self-study or a one semester graduate course, A Short Introduction to String Theory
is an essential resource for students studying string theory, containing examples and
homework problems to develop understanding, with fully worked solutions
available to instructors.
 String Theory and Its Applications Aug 04 2021 The book is based on lectures
given at the TASI summer school of 2010. It aims to provide advanced graduate



students, postdoctorates and senior researchers with a survey of important topics in
particle physics and string theory, with special emphasis on applications of methods
from string theory and quantum gravity in condensed matter physics and QCD
(especially heavy ion physics). Contents: Overview:Introduction to Gauge/Gravity
Duality (J Polchinski)TASI Lectures on Holographic Space-Time, SUSY, and
Gravitational Effective Field Theory (T Banks)LHC Physics:Fundamentals of LHC
Experiments (J Nielsen)Theoretical Particle Physics at Hadron Colliders: An
Introduction (M J Strassler)String Model Building, Landscape and
Phenomenology:TASI Lectures: Particle Physics from Perturbative and Non-
perturbative Effects in D-Braneworlds (M Cvetic and J Halverson)Supergravity and
String Vacua in Various Dimensions (W Taylor)TASI Lectures on Complex
Structures (F Denef)Supersymmetry from the Top Down (M Dine)AdS/CFT
Applications:The Landscape of the Hubbard Model (S Sachdev)Holography for
Strongly Coupled Media (D T Son)Collisions in Anti-de Sitter Space, Conformal
Symmetry, and Holographic Superconductors (S S Gubser)Emergence of
Supersymmetry, Gauge Theory and String Theory in Condensed Matter Systems (S-
S Lee)Lectures on Holographic Non-Fermi Liquids and Quantum Phase Transitions
(N Iqbal, H Liu and M Mezei)The Fluid/Gravity Correspondence (S Minwalla, V E
Hubeny and M Rangamani) Readership: Graduate students, beginning post-docs
and advanced researchers. Keywords:String Theory;condensed Matter
Physics;Heavy Ion Physics;AdS-CFT Correspondence
 Problem Book in Quantum Field Theory May 01 2021 The Problem Book in
Quantum Field Theory contains about 200 problems with solutions or hints that
help students to improve their understanding and develop skills necessary for
pursuing the subject. It deals with the Klein-Gordon and Dirac equations, classical
field theory, canonical quantization of scalar, Dirac and electromagnetic fields, the
processes in the lowest order of perturbation theory, renormalization and
regularization. The solutions are presented in a systematic and complete manner.
The material covered and the level of exposition make the book appropriate for
graduate and undergraduate students in physics, as well as for teachers and
researchers.
 Not Even Wrong Nov 06 2021 Not Even Wrong is a fascinating exploration of our
attempts to come to grips with perhaps the most intellectually demanding puzzle of
all: how does the universe work at its most fundamnetal level? The book begins
with an historical survey of the experimental and theoretical developments that led
to the creation of the phenomenally successful 'Standard Model' of particle physics
around 1975. Despite its successes, the Standard Model does not answer all the key



questions and physicists continuing search for answers led to the development of
superstring theory. However, after twenty years, superstring theory has failed to
advance beyond the Standard Model. The absence of experimental evidence is at
the core of this controversial situation which means that it is impossible to prove
that superstring theory is either right or wrong. To date, only the arguments of the
theory's advocates have received much publicity. Not Even Wrong provides readers
with another side of the story.
 Introduction to String Theory and D-Brane Dynamics, An: With Problems
and Solutions (3rd Edition) Jun 13 2022 This invaluable book provides both an
introduction to the rudiments of perturbative string theory and a more detailed
introduction to the more current topic of D-brane dynamics. The approach taken is
pedagogical, with much of the technical detail streamlined. It is the concise nature
of this rapid, but highly coherent, introduction to the subject that distinguishes it
from other books on string theory or D-brane dynamics. The third edition has been
revised to include a new chapter on the recent topic of string theory in
electromagnetic fields. The material is based on courses in theoretical high-energy
physics delivered by the author at various summer schools, so its level of
appropriateness has been tested and has been resoundingly well received.
 A Short Introduction to String Theory Feb 07 2022 A concise and pedagogical
introduction to string theory for graduate students featuring examples and
homework problems.
 String Theory For Dummies Jul 27 2023 A clear, plain-English guide to this
complex scientific theory String theory is the hottest topic in physics right now,
with books on the subject (pro and con) flying out of the stores. String Theory For
Dummies offers an accessible introduction to this highly mathematical "theory of
everything," which posits ten or more dimensions in an attempt to explain the basic
nature of matter and energy. Written for both students and people interested in
science, this guide explains concepts, discusses the string theory's hypotheses and
predictions, and presents the math in an approachable manner. It features in-depth
examples and an easy-to-understand style so that readers can understand this
controversial, cutting-edge theory.
 String Theory Compactifications Jun 25 2023 The lectures in this book provide
graduate students and non-specialist researchers with a concise introduction to the
concepts and formalism required to reduce the ten-dimensional string theories to
the observable four-dimensional space-time - a procedure called string
compactification. The text starts with a very brief introduction to string theory, first
working out its massless spectrum and showing how the condition on the number of



dimensions arises. It then dwells on the different possible internal manifolds, from
the simplest to the most relevant phenomenologically, thereby showing that the
most elegant description is through an extension of ordinary Riemannian geometry
termed generalized geometry, which was first introduced by Hitchin. Last but not
least, the authors review open problems in string phenomenology, such as the
embedding of the Standard Model and obtaining de Sitter solutions.
 String Theory and M-theory Oct 30 2023 This book guides the reader through
string theory, one of the most exciting and challenging areas of modern theoretical
physics. It is ideal for graduate students and researchers in modern string theory,
and will make an excellent textbook. It contains exercises with solutions, and
homework problems with solutions.
 String Theory and Quantum Gravity '92 Feb 27 2021 Contents:Ising Model and N
= 2 Supersymmetric Theories (S Cecotti & C Vafa)The Dark Side of String
Theory: Black Holes and Black Strings (G T Horowitz)Some Recent Developments
in Closed String Field Theory (A Sen) Quantum Aspects of Black Holes (J A
Harvey & A Strominger)The One Dimensional Matrix Model and String Theory (S
R Das)Gravity and Gauge Theory at High Energies (H Verlinde)Notes on N = 2 ?-
Models (J Distler)The W Geometry of Chiral Surfaces in Complex Projective
Spaces (J-L Gervals)On Physical States in 2d (Topological) Gravity (P Bouwknegt
et al)Dynamics of the Conformal Factor in 4D Gravity (I Antoniadis)Non-
Relativistic Fermions, Coadjoint Orbits of W8 and String Field Theory at c = 1 (A
Dhar et al)Simplicial Quantum Gravity (J Ambj&#x00F8rn et al)Gravitational
Scattering at Planckian Energies: The Eikonal and Beyond (D Amati)A Proposal
for D > 1 Strings? (L Alvarez-Gaumé & J L F Barbón)Differential Equations in
Special Kähler Geometry (J Louis)N = 2 First Order Systems: Landau-Ginzburg
Potentials and Topological Twist (P Fre & P Soriani) Readership: High energy
physicists. keywords:
 Theory and Practice of Water and Wastewater Treatment May 13 2022
Provides an excellent balance between theory and applications in the ever-evolving
field of water and wastewater treatment Completely updated and expanded, this is
the most current and comprehensive textbook available for the areas of water and
wastewater treatment, covering the broad spectrum of technologies used in practice
today—ranging from commonly used standards to the latest state of the art
innovations. The book begins with the fundamentals—applied water chemistry and
applied microbiology—and then goes on to cover physical, chemical, and biological
unit processes. Both theory and design concepts are developed systematically,
combined in a unified way, and are fully supported by comprehensive, illustrative



examples. Theory and Practice of Water and Wastewater Treatment, 2nd Edition:
Addresses physical/chemical treatment, as well as biological treatment, of water
and wastewater Includes a discussion of new technologies, such as membrane
processes for water and wastewater treatment, fixed-film biotreatment, and
advanced oxidation Provides detailed coverage of the fundamentals: basic applied
water chemistry and applied microbiology Fully updates chapters on analysis and
constituents in water; microbiology; and disinfection Develops theory and design
concepts methodically and combines them in a cohesive manner Includes a new
chapter on life cycle analysis (LCA) Theory and Practice of Water and Wastewater
Treatment, 2nd Edition is an important text for undergraduate and graduate level
courses in water and/or wastewater treatment in Civil, Environmental, and
Chemical Engineering.
 String Theory Demystified Feb 19 2023 UNRAVEL the mystery of STRING
THEORY Trying to understand string theory but ending up with your brain in
knots? Here's your lifeline! This straightforward guide explains the fundamental
principles behind this cutting-edge concept. String Theory Demystified elucidates
the goal of the theory--to combine general relativity and quantum theory into a
single, unified framework. You'll learn about classical strings, conformal field
theory, quantization, compactification, and T duality. The book covers
supersymmetry and superstrings, D-branes, the holographic principle, and
cosmology. Hundreds of examples and illustrations make it easy to understand the
material, and end-of-chapter quizzes and a final exam help reinforce learning. This
fast and easy guide offers: Numerous figures to illustrate key concepts Sample
problems with worked solutions Coverage of equations of motion, the energy-
momentum tensor, and conserved currents A discussion of the Randall-Sundrum
model A time-saving approach to performing better on an exam or at work Simple
enough for a beginner, but challenging enough for an advanced student, String
Theory Demystified is your key to comprehending this theory of everything.
 Advances in String Theory Mar 23 2023 "Over the past decade string theory has
had an increasing impact on many areas of physics: high energy and hadronic
physics, gravitation and cosmology, mathematical physics and even condensed
matter physics. The impact has been through many major conceptual and
methodological developments in quantum field theory in the past fifteen years. In
addition, string theory has exerted a dramatic influence on developments in
contemporary mathematics, including Gromov-Witten theory, mirror symmetry in
complex and symplectic geometry, and important ramifications in enumerative
geometry." "This volume is derived from a conference of younger leading



practitioners around the common theme: "What is string theory?" The talks covered
major current topics, both mathematical and physical, related to string theory.
Graduate students and research mathematicians interested in string theory in
mathematics and physics will be interested in this workshop."--BOOK JACKET.
 Naturalness, String Landscape and Multiverse Sep 28 2023 This book presents
a string-theoretic approach to new ideas in particle physics, also known as Physics
Beyond the Standard Model, and to cosmology. The concept of Naturalness and its
apparent violation by the low electroweak scale and the small cosmological
constant is emphasized. It is shown that string theory, through its multitude of
solutions, known as the landscape, offers a partial resolution to these naturalness
problems as well as suggesting more speculative possibilities like that of a
multiverse. The book is based on a one-semester course, as such, it has a
pedagogical approach, is self-contained and includes many exercises with solutions.
Notably, the basics of string theory are introduced as part of the lectures. These
notes are aimed at graduate students with a solid background in quantum field
theory, as well as at young researchers from theoretical particle physics to
mathematical physics. This text also benefits students who are in the process of
studying string theory at a deeper level. In this case, the volume serves as additional
reading beyond a formal string theory course.
 The Hilbert Book Model Apr 11 2022 This is a collection of related papers whose
main subject concerns the Hilbert Book Model. This is a simple model of physics
that is strictly based on traditional quantum logic. The book provides equations of
free motion for all known massive elementary particles. It treats physicl fields in a
revolutionary way and throws new light on the relation between space and time.
 Geometry of String Theory Compactifications Jan 26 2021 String theory is a
leading candidate for the unification of universal forces and matter, and one of its
most striking predictions is the existence of small additional dimensions that have
escaped detection so far. This book focuses on the geometry of these dimensions,
beginning with the basics of the theory, the mathematical properties of spinors, and
differential geometry. It further explores advanced techniques at the core of current
research, such as G-structures and generalized complex geometry. Many significant
classes of solutions to the theory's equations are studied in detail, from special
holonomy and Sasaki–Einstein manifolds to their more recent generalizations
involving fluxes for form fields. Various explicit examples are discussed, of interest
to graduates and researchers.
 Perspectives On String Phenomenology Apr 23 2023 The remarkable recent
discovery of the Higgs boson at the CERN Large Hadron Collider completed the



Standard Model of particle physics and has paved the way for understanding the
physics which may lie beyond it. String/M theory has emerged as a broad
framework for describing a plethora of diverse physical systems, which includes
condensed matter systems, gravitational systems as well as elementary particle
physics interactions. If string/M theory is to be considered as a candidate theory of
Nature, it must contain an effectively four-dimensional universe among its
solutions that is indistinguishable from our own. In these solutions, the extra
dimensions of string/M theory are “compactified” on tiny scales which are often
comparable to the Planck length. String phenomenology is the branch of string/M
theory that studies such solutions, relates their properties to data, and aims to
answer many of the outstanding questions of particle physics beyond the Standard
Model.This book contains perspectives on string phenomenology from some of the
leading experts in the field. Contributions will range from pedagogical general
overviews and perspectives to more technical reviews. We hope that the reader will
get a sense of the significant progress that has been made in the field in recent years
(e.g. in the topic of moduli stabilization) as well as the topics currently being
researched, outstanding problems and some perspectives for the future.
 A First Course in String Theory Nov 30 2023 String theory made understandable.
Barton Zwiebach is once again faithful to his goal of making string theory
accessible to undergraduates. He presents the main concepts of string theory in a
concrete and physical way to develop intuition before formalism, often through
simplified and illustrative examples. Complete and thorough in its coverage, this
new edition now includes AdS/CFT correspondence and introduces superstrings. It
is perfectly suited to introductory courses in string theory for students with a
background in mathematics and physics. New sections cover strings on orbifolds,
cosmic strings, moduli stabilization, and the string theory landscape. Now with
almost 300 problems and exercises, with password-protected solutions for
instructors at www.cambridge.org/zwiebach.
 Gravity and Strings Jan 21 2023 Self-contained and comprehensive, this
definitive new edition of Gravity and Strings is a unique resource for graduate
students and researchers in theoretical physics. From basic differential geometry
through to the construction and study of black-hole and black-brane solutions in
quantum gravity - via all the intermediate stages - this book provides a complete
overview of the intersection of gravity, supergravity, and superstrings. Now fully
revised, this second edition covers an extensive array of topics, including new
material on non-linear electric-magnetic duality, the electric-tensor formalism,
matter-coupled supergravity, supersymmetric solutions, the geometries of scalar



manifolds appearing in 4- and 5-dimensional supergravities, and much more.
Covering reviews of important solutions and numerous solution-generating
techniques, and accompanied by an exhaustive index and bibliography, this is an
exceptional reference work.
 Non-critical String Theory Mar 11 2022 The relativistic string theory was born in
1960s. The stimulus was an observation that the dual model of hadronic
interactions proposed by Veneziano is adequate not to the quantum theory of usual
(null-dimensional) particles but to the theory of one-dimensional relativistic objects
-- the strings. It has been immediately found that a self-consistent quantum theory
of (bosonic) relativistic strings can be constructed in frames of standard
quantisation scheme only in a space-time of dimension 26. Inclusion of fermions
has decreased this critical dimension to 10. However, it is evident from the
experiment, that elementary particles and their constituents 'live' in the space-time
of dimension 4. The attempt to show that extra 6 dimensions are compactified on
the scale of Planck's length, in the spirit of old ideas by Kaluza-Klein, just created
further complications. This book differs from traditional presentations of the
classical and quantum theory of relativistic strings by two aspects. First, it proposes
and consistently implements an idea of mathematical modelling and computer
visualisation of topologically non-trivial solutions of the classical equations of
motion of relativistic strings. Second, on this basis it successfully implements a
quantisation scheme, originating from the papers by G P Pron'ko, which uses a
different set of dynamical variables, canonically equivalent to the variables of
standard scheme, in frames of Hamiltonian formalism and Dirac's quantisation
procedure.
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