calabi yau algebra

calabi yau algebra is a fascinating and complex area of study within the realm of mathematics,
particularly in algebraic geometry and theoretical physics. It revolves around the properties and
structures of Calabi-Yau manifolds, which are pivotal in string theory and compactifications of extra
dimensions. This article aims to delve into the intricacies of Calabi-Yau algebra, exploring its
definitions, significance, and applications, while also examining the mathematical frameworks that
underpin this field. Furthermore, it will outline the relationships between Calabi-Yau geometries and
other mathematical concepts, offering insights into how they serve as a bridge between pure
mathematics and theoretical physics.

¢ Understanding Calabi-Yau Manifolds
e The Role of Algebra in Calabi-Yau Geometry
e Applications of Calabi-Yau Algebra in Physics

e Mathematical Structures Related to Calabi-Yau Algebra

e Future Directions and Research in Calabi-Yau Algebra

Understanding Calabi-Yau Manifolds

Calabi-Yau manifolds are a class of complex manifolds that possess a Ricci-flat metric and a trivial
canonical bundle. These structures are essential in various areas of mathematics and theoretical
physics. The concept was named after mathematicians Eugenio Calabi and Shlomo Yau, who
contributed significantly to the understanding of these manifolds.

Definition and Properties

A Calabi-Yau manifold is characterized by several key properties:

e Complex Structure: Calabi-Yau manifolds are complex manifolds, meaning they can be
described using complex coordinates.

¢ Ricci-flatness: These manifolds have a vanishing Ricci curvature, which implies that they are
a solution to the vacuum Einstein equations.

¢ Holomorphic Volume Form: A Calabi-Yau manifold possesses a holomorphic volume form,
which is a non-vanishing differential form that is crucial in defining its geometry.



These properties make Calabi-Yau manifolds extremely rich in structure and allow them to support a
variety of physical theories, particularly in string theory where they provide a framework for
compactifying extra dimensions.

Examples of Calabi-Yau Manifolds

Some well-known examples of Calabi-Yau manifolds include:

e Toric Varieties: These are constructed using combinatorial data and are important in mirror
symmetry.

e Elliptic Fibrations: These manifolds can be viewed as fibrations over a base curve, and they
play a significant role in string theory.

e Complete Intersection Calabi-Yau Manifolds: These are defined as intersections of
hypersurfaces in projective space.

Each of these examples exhibits unique geometrical features and is studied extensively in both pure
mathematics and theoretical physics.

The Role of Algebra in Calabi-Yau Geometry

Algebra plays a critical role in the study of Calabi-Yau manifolds, particularly through the lens of
algebraic geometry. The interactions between algebra and geometry are foundational in
understanding the properties and applications of these manifolds.

Algebraic Structures in Calabi-Yau Algebra

Calabi-Yau algebra incorporates various algebraic structures, such as:

e Sheaves and Cohomology: These are used to study the global sections of sheaves on Calabi-
Yau manifolds, which provide insights into their geometric properties.

e Graded Rings: The study of graded rings assists in the classification of Calabi-Yau varieties
and their morphisms.

e Homological Algebra: This area of mathematics provides tools for understanding the
relationships between different Calabi-Yau manifolds through derived categories.



These algebraic tools facilitate a deeper understanding of the complex structures and allow for the
classification of different Calabi-Yau manifolds based on their algebraic properties.

Mirror Symmetry and Algebraic Geometry

One of the most profound concepts related to Calabi-Yau algebra is mirror symmetry, which posits a
duality between pairs of Calabi-Yau manifolds. This duality suggests that complex structures on one
manifold correspond to symplectic structures on the other. This relationship can be explored using
algebraic techniques, leading to significant advancements in both mathematics and physics.

Applications of Calabi-Yau Algebra in Physics

Calabi-Yau algebra has far-reaching implications in theoretical physics, particularly in the realm of
string theory and supergravity. The compactification of extra dimensions in string theory often
utilizes Calabi-Yau manifolds to preserve supersymmetry.

String Theory and Compactification

In string theory, the behavior of strings is studied in a multi-dimensional space. Compactifying these
extra dimensions on Calabi-Yau manifolds results in a four-dimensional effective theory that can
describe our universe. The properties of the Calabi-Yau manifold directly influence the physical
characteristics of the resulting theory, including:

e Particle Types: The shape and size of the Calabi-Yau manifold determine the types of
particles that can exist in the lower-dimensional theory.

e Interactions: The geometry influences the interactions and couplings between particles.

e Supersymmetry: Compactification on a Calabi-Yau manifold often leads to preserved
supersymmetry, which is a key feature in many physical theories.

Mathematical Structures Related to Calabi-Yau Algebra

Various mathematical structures are closely related to Calabi-Yau algebra, each contributing to the
deeper understanding of these manifolds. Some of the most significant include:



Fano Varieties

Fano varieties are another class of manifolds that can be related to Calabi-Yau geometries. They are
characterized by their positive first Chern class and can play a role in the birational geometry of
Calabi-Yau manifolds.

Moduli Spaces

The moduli spaces of Calabi-Yau manifolds are central to understanding their deformation theory.
These spaces parameterize the different complex structures that a given Calabi-Yau manifold can
admit, providing invaluable insights into their algebraic properties.

Future Directions and Research in Calabi-Yau Algebra

The study of Calabi-Yau algebra is an active area of research, with numerous open questions and
potential applications in both mathematics and theoretical physics. Future directions may include:

e Exploring New Examples: Researchers are continually searching for new Calabi-Yau
manifolds and studying their properties.

e Connections to Number Theory: Investigating the relationships between Calabi-Yau
manifolds and number theory may yield new insights.

e Applications in Quantum Field Theory: The implications of Calabi-Yau geometries in
quantum field theories remain a rich area for exploration.

As research progresses, the interplay between algebra, geometry, and physics will likely yield new
discoveries that further illuminate the importance of Calabi-Yau algebra.

Q: What are Calabi-Yau manifolds?

A: Calabi-Yau manifolds are complex manifolds that are Ricci-flat and have a trivial canonical bundle.
They are important in both algebraic geometry and theoretical physics, particularly in string theory.

Q: How does Calabi-Yau algebra relate to string theory?

A: In string theory, Calabi-Yau manifolds are used to compactify extra dimensions, which allows for
the preservation of supersymmetry and influences the physical properties of the resulting lower-
dimensional theory.



Q: What is mirror symmetry in the context of Calabi-Yau
algebra?

A: Mirror symmetry is a duality between pairs of Calabi-Yau manifolds, suggesting that the complex
structure of one corresponds to the symplectic structure of the other. This concept is crucial in both
mathematics and theoretical physics.

Q: What role do algebraic structures play in Calabi-Yau
geometry?

A: Algebraic structures such as sheaves, graded rings, and homological algebra provide tools for
classifying and understanding the properties of Calabi-Yau manifolds, facilitating deeper insights
into their geometric and physical implications.

Q: Are there practical applications of Calabi-Yau algebra
outside of mathematics and physics?

A: While most applications of Calabi-Yau algebra are theoretical, insights gained from studying these
structures can influence areas such as cryptography, computer science, and other fields requiring
advanced mathematical frameworks.

Q: How does one study the moduli spaces of Calabi-Yau
manifolds?

A: The moduli spaces of Calabi-Yau manifolds are studied using techniques from algebraic geometry
and deformation theory, allowing researchers to understand the various complex structures these
manifolds can exhibit.

Q: What are some recent advancements in Calabi-Yau algebra
research?

A: Recent advancements include discovering new Calabi-Yau examples, exploring their connections
to number theory, and understanding their roles in quantum field theories, which continue to expand
the field's horizons.

Q: How does the study of Calabi-Yau manifolds contribute to
the understanding of the universe?

A: The study of Calabi-Yau manifolds provides insights into the fundamental structure of space and
time, potentially offering explanations for the physical phenomena observed in our universe through
the framework of string theory.



Q: Can Calabi-Yau algebra be applied in other scientific fields?

A: Yes, while primarily focused on mathematics and physics, the concepts from Calabi-Yau algebra
may also find applications in fields such as data science, machine learning, and even economics,
where complex geometric structures are advantageous.

Q: What challenges exist in the study of Calabi-Yau algebra?

A: Challenges include the complexity of the underlying mathematics, the need for advanced
techniques to classify and understand different Calabi-Yau manifolds, and the ongoing search for
connections to other areas of study within mathematics and physics.
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calabi yau algebra: Dimer Models and Calabi-Yau Algebras Nathan Broomhead, 2012-01-23
In this article the author uses techniques from algebraic geometry and homological algebra,
together with ideas from string theory to construct a class of 3-dimensional Calabi-Yau algebras. The
Calabi-Yau property appears throughout geometry and string theory and is increasingly being
studied in algebra. He further shows that the algebras constructed are examples of non-commutative
crepant resolutions (NCCRs), in the sense of Van den Bergh, of Gorenstein affine toric threefolds.
Dimer models, first studied in theoretical physics, give a way of writing down a class of
non-commutative algebras, as the path algebra of a quiver with relations obtained from a
“superpotential'. Some examples are Calabi-Yau and some are not. The author considers two types of
“consistency' conditions on dimer models, and shows that a “geometrically consistent' dimer model
is “algebraically consistent'. He proves that the algebras obtained from algebraically consistent
dimer models are 3-dimensional Calabi-Yau algebras. This is the key step which allows him to prove
that these algebras are NCCRs of the Gorenstein affine toric threefolds associated to the dimer
models.

calabi yau algebra: Calabi-Yau Varieties and Mirror Symmetry Noriko Yui, James Dominic
Lewis, 2003 The idea of mirror symmetry originated in physics, but in recent years, the field of
mirror symmetry has exploded onto the mathematical scene. It has inspired many new developments
in algebraic and arithmetic geometry, toric geometry, the theory of Riemann surfaces, and
infinite-dimensional Lie algebras among others. The developments in physics stimulated the interest
of mathematicians in Calabi-Yau varieties. This led to the realization that the time is ripe for
mathematicians, armed with many concrete examples and alerted by the mirror symmetry
phenomenon, to focus on Calabi-Yau varieties and to test for these special varieties some of the
great outstanding conjectures, e.g., the modularity conjecture for Calabi-Yau threefolds defined over
the rationals, the Bloch-Beilinson conjectures, regulator maps of higher algebraic cycles,
Picard-Fuchs differential equations, GKZ hypergeometric systems, and others. The articles in this
volume report on current developments. The papers are divided roughly into two categories:
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geometric methods and arithmetic methods. One of the significant outcomes of the workshop is that
we are finally beginning to understand the mirror symmetry phenomenon from the arithmetic point
of view, namely, in terms of zeta-functions and L-series of mirror pairs of Calabi-Yau threefolds. The
book is suitable for researchers interested in mirror symmetry and string theory.

calabi yau algebra: Calabi-Yau Varieties: Arithmetic, Geometry and Physics Radu Laza,
Matthias Schitt, Noriko Yui, 2015-08-27 This volume presents a lively introduction to the rapidly
developing and vast research areas surrounding Calabi-Yau varieties and string theory. With its
coverage of the various perspectives of a wide area of topics such as Hodge theory, Gross-Siebert
program, moduli problems, toric approach, and arithmetic aspects, the book gives a comprehensive
overview of the current streams of mathematical research in the area. The contributions in this book
are based on lectures that took place during workshops with the following thematic titles: “Modular
Forms Around String Theory,” “Enumerative Geometry and Calabi-Yau Varieties,” “Physics Around
Mirror Symmetry,” “Hodge Theory in String Theory.” The book is ideal for graduate students and
researchers learning about Calabi-Yau varieties as well as physics students and string theorists who
wish to learn the mathematics behind these varieties.

calabi yau algebra: The Calabi-Yau Landscape Yang-Hui He, 2021-07-31 Can artificial
intelligence learn mathematics? The question is at the heart of this original monograph bringing
together theoretical physics, modern geometry, and data science. The study of Calabi-Yau manifolds
lies at an exciting intersection between physics and mathematics. Recently, there has been much
activity in applying machine learning to solve otherwise intractable problems, to conjecture new
formulae, or to understand the underlying structure of mathematics. In this book, insights from
string and quantum field theory are combined with powerful techniques from complex and algebraic
geometry, then translated into algorithms with the ultimate aim of deriving new information about
Calabi-Yau manifolds. While the motivation comes from mathematical physics, the techniques are
purely mathematical and the theme is that of explicit calculations. The reader is guided through the
theory and provided with explicit computer code in standard software such as SageMath, Python and
Mathematica to gain hands-on experience in applications of artificial intelligence to geometry.
Driven by data and written in an informal style, The Calabi-Yau Landscape makes cutting-edge
topics in mathematical physics, geometry and machine learning readily accessible to graduate
students and beyond. The overriding ambition is to introduce some modern mathematics to the
physicist, some modern physics to the mathematician, and machine learning to both.

calabi yau algebra: Hochschild Cohomology for Algebras Sarah J. Witherspoon, 2020-06-30
This book gives a thorough and self-contained introduction to the theory of Hochschild cohomology
for algebras and includes many examples and exercises. The book then explores Hochschild
cohomology as a Gerstenhaber algebra in detail, the notions of smoothness and duality, algebraic
deformation theory, infinity structures, support varieties, and connections to Hopf algebra
cohomology. Useful homological algebra background is provided in an appendix. The book is
designed both as an introduction for advanced graduate students and as a resource for
mathematicians who use Hochschild cohomology in their work.

calabi yau algebra: New Trends in Noncommutative Algebra Ara, Pere, 2012 This volume
contains the proceedings of the conference 'New Trends in Noncommutative Algebra', held at the
University of Washington, Seattle, in August 2010. The articles will provide researchers and
graduate students with an indispensable overview of topics of current interest. Specific fields
covered include: noncommutative algebraic geometry, representation theory, Calabi-Yau algebras,
quantum algebras and deformation quantization, Poisson algebras, group algebras, and
noncommutative Iwasawa algebras.

calabi yau algebra: Trends in Representation Theory of Algebras and Related Topics José
Antonio de la Pefia, Raymundo Bautista, 2006 This book is based on lectures given during a
Workshop on Representations of Algebras and Related Topics. Some additional articles are included
in order to complete a panoramic view of the main trends of the subject. The volume contains
original presentations by leading algebraists addressed to specialists as well as to a broader




mathematical audience. The articles include new proofs, examples, and detailed arguments. Topics
under discussion include moduli spaces associated to quivers, canonical basis of quantum algebras,
categorifications and derived categories, $A$-infinity algebras and functor categories, cluster
algebras, support varieties for modules and complexes, the Gabriel-Roiter measure for modules, and
selfinjective algebras.

calabi yau algebra: Trends in Representation Theory of Algebras and Related Topics Andrzej
Skowronski, 2008 This book is concerned with recent trends in the representation theory of algebras
and its exciting interaction with geometry, topology, commutative algebra, Lie algebras, quantum
groups, homological algebra, invariant theory, combinatorics, model theory and theoretical physics.
The collection of articles, written by leading researchers in the field, is conceived as a sort of
handbook providing easy access to the present state of knowledge and stimulating further
development. The topics under discussion include diagram algebras, Brauer algebras, cellular
algebras, quasi-hereditary algebras, Hall algebras, Hecke algebras, symplectic reflection algebras,
Cherednik algebras, Kashiwara crystals, Fock spaces, preprojective algebras, cluster algebras, rank
varieties, varieties of algebras and modules, moduli of representations of quivers, semi-invariants of
quivers, Cohen-Macaulay modules, singularities, coherent sheaves, derived categories, spectral
representation theory, Coxeter polynomials, Auslander-Reiten theory, Calabi-Yau triangulated
categories, Poincare duality spaces, selfinjective algebras, periodic algebras, stable module
categories, Hochschild cohomologies, deformations of algebras, Galois coverings of algebras, tilting
theory, algebras of small homological dimensions, representation types of algebras, and model
theory. This book consists of fifteen self-contained expository survey articles and is addressed to
researchers and graduate students in algebra as well as a broader mathematical community. They
contain a large number of open problems and give new perspectives for research in the field.

calabi yau algebra: Representation Theory and Algebraic Geometry Vladimir Baranovsky,
Nicolas Guay, Travis Schedler, 2022-06-15 The chapters in this volume explore the influence of the
Russian school on the development of algebraic geometry and representation theory, particularly the
pioneering work of two of its illustrious members, Alexander Beilinson and Victor Ginzburg, in
celebration of their 60th birthdays. Based on the work of speakers and invited participants at the
conference “Interactions Between Representation Theory and Algebraic Geometry”, held at the
University of Chicago, August 21-25, 2017, this volume illustrates the impact of their research and
how it has shaped the development of various branches of mathematics through the use of
D-modules, the affine Grassmannian, symplectic algebraic geometry, and other topics. All authors
have been deeply influenced by their ideas and present here cutting-edge developments on modern
topics. Chapters are organized around three distinct themes: Groups, algebras, categories, and
representation theory D-modules and perverse sheaves Analogous varieties defined by quivers
Representation Theory and Algebraic Geometry will be an ideal resource for researchers who work
in the area, particularly those interested in exploring the impact of the Russian school.

calabi yau algebra: Modular Calabi-Yau Threefolds Christian Meyer, 2005 The main subject
of this book is the connection between Calabi-Yau threefolds and modular forms. The book presents
the general theory and brings together the known results. It studies hundreds of new examples of
rigid and non-rigid modular Calabi-Yau threefolds and correspondences between them. Conjectures
about the possible levels of modular forms connected with Calabi-Yau threefolds are presented.
Tables of newforms of weight four and large levels are compiled and included in the
appendix.--Jaquette.

calabi yau algebra: Recent Advances in Noncommutative Algebra and Geometry K. A. Brown,
T. ]J. Hodges, M. Vancliff, J. J. Zhang, 2024-05-30 This volume contains the proceedings of the
conference Recent Advances and New Directions in the Interplay of Noncommutative Algebra and
Geometry, held from June 20-24, 2022, at the University of Washington, Seattle, in honor of S. Paul
Smith's 65th birthday. The articles reflect the wide interests of Smith and provide researchers and
graduate students with an indispensable overview of topics of current interest. Specific fields
covered include: noncommutative algebraic geometry, representation theory, Hopf algebras and




quantum groups, the elliptic algebras of Feigin and Odesskii, Calabi-Yau algebras, Artin-Schelter
regular algebras, deformation theory, and Lie theory. In addition to original research contributions
the volume includes an introductory essay reviewing Smith's research contributions in these fields,
and several survey articles.

calabi yau algebra: Arithmetic and Geometry of K3 Surfaces and Calabi-Yau Threefolds Radu
Laza, Matthias Schutt, Noriko Yui, 2013-06-12 In recent years, research in K3 surfaces and
Calabi-Yau varieties has seen spectacular progress from both arithmetic and geometric points of
view, which in turn continues to have a huge influence and impact in theoretical physics—in
particular, in string theory. The workshop on Arithmetic and Geometry of K3 surfaces and
Calabi-Yau threefolds, held at the Fields Institute (August 16-25, 2011), aimed to give a
state-of-the-art survey of these new developments. This proceedings volume includes a
representative sampling of the broad range of topics covered by the workshop. While the subjects
range from arithmetic geometry through algebraic geometry and differential geometry to
mathematical physics, the papers are naturally related by the common theme of Calabi-Yau
varieties. With the big variety of branches of mathematics and mathematical physics touched upon,
this area reveals many deep connections between subjects previously considered unrelated. Unlike
most other conferences, the 2011 Calabi-Yau workshop started with 3 days of introductory lectures.
A selection of 4 of these lectures is included in this volume. These lectures can be used as a starting
point for the graduate students and other junior researchers, or as a guide to the subject.

calabi yau algebra: Complex Algebraic Geometry Janos Kollar, 1997 Lecture notes from the
Third Summer Session of the Regional Geometry Institute, held in Park City, Utah, in 1993.

calabi yau algebra: Noncommutative Algebraic Geometry Gwyn Bellamy, Daniel Rogalski,
Travis Schedler, J. Toby Stafford, Michael Wemyss, 2016-06-20 This book provides a comprehensive
introduction to the interactions between noncommutative algebra and classical algebraic geometry.

calabi yau algebra: String-Math 2014 Vincent Bouchard:, Charles Doran, Stefan Méndez-Diez,
Callum Quigley, 2016-06-10 The conference String-Math 2014 was held from June 9-13, 2014, at the
University of Alberta. This edition of String-Math is the first to include satellite workshops:
“String-Math Summer School” (held from June 2-6, 2014, at the University of British Columbia),
“Calabi-Yau Manifolds and their Moduli” (held from June 14-18, 2014, at the University of Alberta),
and “Quantum Curves and Quantum Knot Invariants” (held from June 16-20, 2014, at the Banff
International Research Station). This volume presents the proceedings of the conference and
satellite workshops. For mathematics, string theory has been a source of many significant
inspirations, ranging from Seiberg-Witten theory in four-manifolds, to enumerative geometry and
Gromov-Witten theory in algebraic geometry, to work on the Jones polynomial in knot theory, to
recent progress in the geometric Langlands program and the development of derived algebraic
geometry and n-category theory. In the other direction, mathematics has provided physicists with
powerful tools, ranging from powerful differential geometric techniques for solving or analyzing key
partial differential equations, to toric geometry, to K-theory and derived categories in D-branes, to
the analysis of Calabi-Yau manifolds and string compactifications, to modular forms and other
arithmetic techniques. Articles in this book address many of these topics.

calabi yau algebra: Issues in Algebra, Geometry, and Topology: 2011 Edition , 2012-01-09
Issues in Algebra, Geometry, and Topology / 2011 Edition is a ScholarlyEditions™ eBook that
delivers timely, authoritative, and comprehensive information about Algebra, Geometry, and
Topology. The editors have built Issues in Algebra, Geometry, and Topology: 2011 Edition on the
vast information databases of ScholarlyNews.™ You can expect the information about Algebra,
Geometry, and Topology in this eBook to be deeper than what you can access anywhere else, as well
as consistently reliable, authoritative, informed, and relevant. The content of Issues in Algebra,
Geometry, and Topology: 2011 Edition has been produced by the world’s leading scientists,
engineers, analysts, research institutions, and companies. All of the content is from peer-reviewed
sources, and all of it is written, assembled, and edited by the editors at ScholarlyEditions™ and
available exclusively from us. You now have a source you can cite with authority, confidence, and




credibility. More information is available at http://www.ScholarlyEditions.com/.

calabi yau algebra: Contributions to Algebraic Geometry Piotr Pragacz, 2012 The articles in
this volume are the outcome of the Impanga Conference on Algebraic Geometry in 2010 at the
Banach Center in Bedlewo. The following spectrum of topics is covered: K3 surfaces and Enriques
surfaces Prym varieties and their moduli invariants of singularities in birational geometry
differential forms on singular spaces Minimal Model Program linear systems toric varieties Seshadri
and packing constants equivariant cohomology Thom polynomials arithmetic questions The main
purpose of the volume is to give comprehensive introductions to the above topics, starting from an
elementary level and ending with a discussion of current research. The first four topics are
represented by the notes from the mini courses held during the conference. In the articles, the
reader will find classical results and methods, as well as modern ones. This book is addressed to
researchers and graduate students in algebraic geometry, singularity theory, and algebraic topology.
Most of the material in this volume has not yet appeared in book form.

calabi yau algebra: Applications of Algebraic Geometry to Coding Theory, Physics and
Computation Ciro Ciliberto, Friedrich Hirzebruch, Rick Miranda, Mina Teicher, 2012-12-06 An
up-to-date report on the current status of important research topics in algebraic geometry and its
applications, such as computational algebra and geometry, singularity theory algorithms, numerical
solutions of polynomial systems, coding theory, communication networks, and computer vision.
Contributions on more fundamental aspects of algebraic geometry include expositions related to
counting points on varieties over finite fields, Mori theory, linear systems, Abelian varieties, vector
bundles on singular curves, degenerations of surfaces, and mirror symmetry of Calabi-Yau
manifolds.

calabi yau algebra: Stacks and Categories in Geometry, Topology, and Algebra Tony
Pantev, Carlos Simpson, Bertrand Toén, Michel Vaquié, Gabriele Vezzosi, 2015-06-26 This volume
contains the proceedings of the CATS4 Conference on Higher Categorical Structures and their
Interactions with Algebraic Geometry, Algebraic Topology and Algebra, held from July 2-7, 2012, at
CIRM in Luminy, France. Over the past several years, the CATS conference series has brought
together top level researchers from around the world interested in relative and higher category
theory and its applications to classical mathematical domains. Included in this volume is a collection
of articles covering the applications of categories and stacks to geometry, topology and algebra.
Techniques such as localization, model categories, simplicial objects, sheaves of categories, mapping
stacks, dg structures, hereditary categories, and derived stacks, are applied to give new insight on
cluster algebra, Lagrangians, trace theories, loop spaces, structured surfaces, stability, ind-coherent
complexes and 1-affineness showing up in geometric Langlands, branching out to many related
topics along the way.

calabi yau algebra: Representations of Algebras and Related Topics Andrzej Skowronski,
Kunio Yamagata, 2011 This book, which explores recent trends in the representation theory of
algebras and its exciting interaction with geometry, topology, commutative algebra, Lie algebras,
combinatorics, quantum algebras, and theoretical field, is conceived as a handbook to provide easy
access to the present state of knowledge and stimulate further development. The many topics
discussed include quivers, quivers with potential, bound quiver algebras, Jacobian algebras, cluster
algebras and categories, Calabi-Yau algebras and categories, triangulated and derived categories,
and quantum loop algebras. This book consists of thirteen self-contained expository survey and
research articles and is addressed to researchers and graduate students in algebra as well as a
broader mathematical community. The articles contain a large number of examples and open
problems and give new perspectives for research in the field.
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