molecule shapes simulation phet

molecule shapes simulation phet provides an interactive and educational platform for
exploring the three-dimensional structures of molecules. This digital tool allows users to
visualize and manipulate molecular geometries, offering valuable insights into chemical
bonding, molecular polarity, and electron pair interactions. The simulation is widely used in
classrooms and by individuals seeking to deepen their understanding of molecular shapes
through a hands-on, engaging experience. By simulating various molecules, learners can
observe how atomic arrangements influence molecular properties and reactivity. This
article delves into the features, educational benefits, and practical applications of the
molecule shapes simulation PhET tool. It also discusses how the simulation supports
chemistry education by illustrating fundamental concepts such as VSEPR theory and
molecular geometry.
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Overview of Molecule Shapes Simulation PhET

The molecule shapes simulation PhET is an interactive educational tool developed to help
users visualize and study the three-dimensional shapes of molecules. This simulation uses
computer graphics to depict atoms and their bonds dynamically, enabling users to adjust
the number of atoms and electron pairs around a central atom. It is designed to
demonstrate how molecular geometry arises from the arrangement of bonded atoms and
lone pairs. The simulation aligns closely with the Valence Shell Electron Pair Repulsion
(VSEPR) theory, providing a visual representation of how electron pairs repel each other
and determine molecular shape. Through this platform, complex chemical concepts become
more accessible and understandable for learners at various levels.

Key Features and Functionalities

The molecule shapes simulation PhET includes a range of features that enhance its



educational value and user engagement. These functionalities allow users to experiment
with different molecules, observe molecular geometry changes, and explore the effect of
electron pairs on shape.

Interactive Molecular Construction

Users can build molecules by adding atoms and electron pairs around a central atom,
selecting from common elements such as hydrogen, oxygen, nitrogen, and carbon. This
interactivity enables the construction of diverse molecular structures, including linear, bent,
trigonal planar, tetrahedral, trigonal bipyramidal, and octahedral shapes.

Visualization of Electron Pairs

The simulation distinctly displays bonding and nonbonding electron pairs, which are crucial
for predicting molecular shape. Lone pairs are represented as separate entities that exert
repulsive forces on bonding pairs, influencing the overall molecular geometry.

3D Manipulation and Rotation

Users can rotate molecules in three dimensions to examine spatial arrangements from
different angles. This feature fosters a comprehensive understanding of molecular
geometry beyond flat, two-dimensional diagrams typically found in textbooks.

Polarity Indicators

The tool visually highlights molecular polarity, showing dipole moments and charge
distribution. This helps users connect molecular shape with polarity, a key factor affecting
physical and chemical properties.

Preset Molecule Examples

The simulation includes preset molecules that illustrate common molecular geometries and
bonding scenarios. These examples serve as guided demonstrations for learners to explore
and analyze.

Educational Benefits and Learning Outcomes

The molecule shapes simulation PhET offers significant educational advantages by
promoting active learning and conceptual clarity in chemistry education. It supports
students in visualizing abstract concepts and applying theoretical knowledge practically.



Improved Conceptual Understanding

By manipulating molecular structures interactively, learners develop a deeper
understanding of how electron pairs influence the shape and polarity of molecules. This
hands-on approach reinforces theoretical principles such as VSEPR theory and
hybridization.

Enhanced Spatial Reasoning Skills

The 3D visualization capabilities help users improve spatial reasoning, an essential skill for
comprehending molecular geometry. Viewing molecules from multiple perspectives aids in
grasping the three-dimensional nature of chemical structures.

Engagement and Motivation

Interactive simulations increase student engagement by making learning dynamic and
visually stimulating. This heightened interest can lead to better retention of concepts and
improved academic performance in chemistry.

Accessibility for Diverse Learning Styles

The simulation caters to visual, kinesthetic, and logical learners by combining graphical
representation, interactive manipulation, and logical deduction of molecular shapes and
properties.

Using the Simulation to Understand VSEPR
Theory

The molecule shapes simulation PhET serves as an effective tool for teaching and
illustrating the Valence Shell Electron Pair Repulsion (VSEPR) theory. VSEPR theory explains
the three-dimensional shapes of molecules based on the repulsion between electron pairs
around a central atom.

Visualization of Electron Pair Repulsion

The simulation visually demonstrates how bonding and lone electron pairs repel each other
to minimize repulsion, thus determining the molecular geometry. Users can directly
observe the impact of adding or removing lone pairs on molecular shape.

Exploring Molecular Geometries

With the ability to add atoms and electron pairs, learners can explore various geometries



predicted by VSEPR theory, such as:

e Linear

e Trigonal planar

e Tetrahedral

e Trigonal bipyramidal

e Octahedral

This exploration solidifies understanding of the relationship between electron pair
arrangement and molecular structure.

Predicting Molecular Polarity

The simulation helps users predict molecular polarity by considering both the molecular
geometry and the electronegativity of bonded atoms, reinforcing the connection between
shape and chemical behavior.

Applications in Classroom and Online Learning

The molecule shapes simulation PhET is widely used in both traditional classroom settings
and online educational platforms to facilitate chemistry instruction.

Classroom Integration

Teachers incorporate the simulation into lessons to demonstrate molecular structures
interactively, enhancing lecture material and providing visual support for complex
concepts. It serves as a supplement to textbook diagrams and laboratory experiments.

Remote and Online Learning

In virtual learning environments, the simulation offers an accessible and engaging
alternative to physical models. Students can independently explore molecular shapes at
their own pace, encouraging self-directed learning.

Assessment and Practice

Educators use the simulation as a formative assessment tool by assigning tasks that
require students to build molecules and predict their shapes and polarity. This practical
application reinforces learning outcomes and encourages critical thinking.



Enhancing Comprehension of Molecular Geometry

Molecular geometry is fundamental to understanding chemical reactivity, physical

properties, and biological function. The molecule shapes simulation PhET advances
comprehension by providing an interactive platform to visualize and analyze these
geometries.

Connecting Theory with Visualization

The simulation bridges the gap between abstract chemical theories and tangible molecular
models, making it easier for learners to grasp how atomic arrangements translate into
specific shapes.

Facilitating Complex Concept Mastery

Topics such as hybridization, bond angles, and molecular polarity become more
approachable when learners can manipulate molecules and observe immediate effects on
geometry and dipole moments.

Supporting Advanced Chemistry Studies

Beyond basic molecular shapes, the simulation can be used to explore more complex
molecules and bonding scenarios, supporting advanced coursework and research
preparation.

Technical Accessibility and User Interface

The molecule shapes simulation PhET is designed with user-friendliness and broad
accessibility in mind, ensuring it can be used effectively by a wide audience.

Cross-Platform Compatibility

The simulation runs smoothly on various operating systems and devices, including
desktops, laptops, tablets, and Chromebooks. This versatility allows easy access in diverse
educational settings.

Intuitive User Interface

The interface is straightforward, featuring drag-and-drop functionality and clear visual cues.
Controls are labeled clearly, facilitating quick learning and minimizing user frustration.



Multilingual Support and Accessibility Features

The tool includes options for multiple languages and accessibility features to accommodate
users with different needs, promoting inclusive education.

Free and Open Access

PhET simulations, including the molecule shapes simulation, are freely available to
educators and learners worldwide, eliminating cost barriers and promoting widespread use.

Frequently Asked Questions

What is the PhET molecule shapes simulation?

The PhET molecule shapes simulation is an interactive online tool developed by the
University of Colorado Boulder that allows users to build molecules and visualize their
three-dimensional shapes based on VSEPR theory.

How can | use the PhET molecule shapes simulation to
learn about molecular geometry?

You can use the simulation to construct different molecules by adding atoms and electrons,
then observe how the molecule's shape changes. It helps visualize concepts like bond
angles, lone pairs, and molecular geometry such as linear, trigonal planar, tetrahedral, and
more.

Is the PhET molecule shapes simulation suitable for
high school or college students?

Yes, the simulation is designed for middle school to college-level students and is widely
used to support chemistry education by providing a hands-on experience with molecular
geometry concepts.

Does the PhET molecule shapes simulation explain
VSEPR theory?

Yes, the simulation incorporates the Valence Shell Electron Pair Repulsion (VSEPR) theory
principles by showing how electron pairs repel each other to determine the shape of
molecules.

Can | access the PhET molecule shapes simulation for
free?

Yes, the PhET simulations are freely accessible online through the PhET website, and the



molecule shapes simulation is available for free use without any registration.

What are the key features of the PhET molecule shapes
simulation?

Key features include the ability to add atoms and lone pairs, visualize 3D molecular shapes,
measure bond angles, and see real-time changes in molecular geometry based on electron
pair repulsion.

Does the PhET molecule shapes simulation require any
software installation?

The simulation can run directly in most web browsers with internet access, using HTML5
technology, so no software installation is typically required.

How accurate is the PhET molecule shapes simulation
for representing real molecules?

While the simulation is simplified for educational purposes, it effectively demonstrates the
fundamental principles of molecular geometry and VSEPR theory, providing a good
approximation of real molecular shapes.

Can the PhET molecule shapes simulation be used for
teaching and classroom demonstrations?

Absolutely, educators frequently use the PhET molecule shapes simulation in classrooms to
engage students interactively and visually demonstrate molecular geometry concepts
during lessons.

Additional Resources

1. Exploring Molecular Shapes with PhET Simulations

This book provides a comprehensive guide to understanding molecular geometry using the
PhET interactive simulations. It covers the fundamentals of molecular shapes, VSEPR
theory, and how digital tools can enhance learning. Readers will find step-by-step
instructions and practical examples to visualize and predict molecular structures
effectively.

2. Virtual Chemistry: Simulating Molecules and Their Shapes

Focusing on the intersection of chemistry and technology, this book delves into virtual
simulations for studying molecular shapes. It highlights the use of PhET and other software
to model molecules, offering insights into chemical bonding and molecular geometry. The
text is suitable for educators and students aiming to incorporate simulations into their
curriculum.

3. Understanding Molecular Geometry through Interactive Simulations
This title emphasizes the role of interactive tools like PhET in grasping complex concepts



related to molecular shapes. It explains the theoretical background and demonstrates how
simulations can clarify spatial arrangements of atoms. The book includes exercises and
activities designed to reinforce learning through virtual experimentation.

4. Molecules in Motion: A Guide to PhET Simulation Tools

Designed for both teachers and learners, this book explores the dynamic nature of
molecules using PhET simulations. It covers various molecular geometries and how
molecular motion affects shape and properties. Readers are encouraged to engage with
simulations to develop a deeper conceptual understanding.

5. Visualizing Chemistry: Molecular Shapes and PhET Simulations

This book bridges traditional chemistry education with modern visualization techniques. It
presents detailed explanations of molecular shapes supported by interactive PhET
simulations. The approach helps learners visualize three-dimensional structures, enhancing
comprehension of molecular behavior and interactions.

6. Teaching Molecular Geometry with Digital Simulations

Targeted at educators, this resource offers strategies for integrating PhET simulations into
chemistry lessons focused on molecular geometry. It discusses pedagogical best practices
and provides sample lesson plans. The book aims to improve student engagement and
conceptual mastery through technology-enhanced learning.

7. Interactive Models of Molecules: Using PhET for Shape Prediction

This book guides readers through predicting molecular shapes by utilizing PhET’s
interactive models. It covers the principles of electron domain geometry, bond angles, and
molecular polarity. Practical tips and troubleshooting advice help users maximize the
educational benefits of simulations.

8. Chemistry Simulations for Molecular Shape Analysis

Offering a broad overview of chemistry simulations, this book focuses on tools for analyzing
molecular shapes, including PhET. It discusses how simulations complement experimental
methods and theoretical calculations. Case studies illustrate real-world applications in
research and education.

9. From Theory to Virtual Practice: Molecular Geometry with PhET

This text connects theoretical concepts of molecular geometry with hands-on virtual
practice using PhET simulations. It emphasizes the translation of abstract ideas into
interactive visualizations. The book is ideal for students seeking to deepen their
understanding through experiential learning and self-paced exploration.
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molecule shapes simulation phet: Simulations and Student Learning Matthew Schnurr,
Anna MacLeod, 2021-01-04 The book underlines the value of simulation-based education as an
approach that fosters authentic engagement and deep learning.

molecule shapes simulation phet: Chemistry for the IB Diploma Third edition
Christopher Talbot, Chris Davison, 2023-07-21 Developed in cooperation with the International
Baccalaureate® Trust experienced and best-selling authors to navigate the new syllabuses
confidently with these coursebooks that implement inquiry-based and conceptually-focused teaching
and learning. - Ensure a continuum approach to concept-based learning through active student
inquiry; our authors are not only IB Diploma experienced teachers but are also experienced in
teaching the IB MYP and have collaborated on our popular MYP by Concept series. - Build the skills
and techniques covered in the Tools (Experimental techniques, Technology and Mathematics) with
direct links to the relevant parts of the syllabus; these skills also provide the foundation for practical
work and internal assessment. - Integrate Theory of Knowledge into your lessons with TOK boxes
and Inquiries that provide real-world examples, case studies and questions. The TOK links are
written by the author of our bestselling TOK coursebook, John Sprague and Paul Morris, our MYP by
Concept series and Physics co-author. - Develop approaches to learning with ATL skills identified
and developed with a range of engaging activities with real-world applications. - Explore ethical
debates and how scientists work in the 21st century with Nature of Science boxes throughout. - Help
build international mindedness by exploring how the exchange of information and ideas across
national boundaries has been essential to the progress of science and illustrates the international
aspects of science. - Consolidate skills and improve exam performance with short and simple
knowledge-checking questions, exam-style questions, and hints to help avoid common mistakes.

molecule shapes simulation phet: Noter til kemi C Jan Ivan Hansen, Ole G. Terney,
2020-08-07 Danske elever og kursister undervises for sjeeldent i EFFEKTIVE (dvs.
hukommelsesforsteerkende) STUDIETEKNIKKER. De er derfor ofte overladt til at benytte
selvopfundne og mindre gode metoder, nar de forsgger at huske pensummet - fx genleesning eller
afskrift af teksten. Bl.a. derfor har mange kemi C elever/kursister sveert ved at huske det teoretiske
stof og eksperimenter. Vores bog forsgger at afhjeelpe det ovenstaende problem, idet der er
integreret indleeringsforstaerkende metoder i teksten - fx aktiv genkaldelse (selvoverhgring) og
husketeknikker (mnemoteknikker). Vi gennemgar desuden andre effektive studieteknikker og
radgiver angdende eksamensforberedelser. Teknikker og rad som kan bruges i andre fag end kemi.
De anbefalede metoder tager afseet i forskning fra indleeringspsykologien (kognitiv psykologi) samt
egne erfaringer. I denne 2022 udgave af bogen er der rettet de fejl, vi kunne finde i den forrige
(gule) udgave fra 2020. Vi har kun lavet fa sendringer i indholdet. Kilde til forsidefigur (vi har tilfgjet
tekst til den originale figur): https://www .live-karikaturen.ch/downloads/wc-toilette-office-buro/
Bildautor: (image by www.Live-Karikaturen.ch under CC BY-SA 4.0)

molecule shapes simulation phet: Roteiro Curricular Bdsico (RCB): Andréa Borges Umpierre,
Sonia Marisa Hefler, Otavio Aloisio Maldaner, Jaqueline Ritter, 2020-10-23 Este livro é a expressao
do que seja a atividade, no sentido de Leontiv, de professores que decidem pesquisar sua propria
pratica curricular, nao sem antes assumir o protagonismo da producao e desenvolvimento curricular
do que se denominou na legislagao brasileira de organizacao tematica.

molecule shapes simulation phet: Jacaranda Science Quest 8 Victorian Curriculum, 3e
learnON and Print Graeme Lofts, 2025-08-25

molecule shapes simulation phet: Jacaranda Science 8 for Western Australia, 5 learnON
and Print Jacaranda, 2025-11-24

molecule shapes simulation phet: Molecular Geometry Alison Rodger, Mark Rodger,
2014-05-16 Molecular Geometry discusses topics relevant to the arrangement of atoms. The book is
comprised of seven chapters that tackle several areas of molecular geometry. Chapter 1 reviews the
definition and determination of molecular geometry, while Chapter 2 discusses the unified view of
stereochemistry and stereochemical changes. Chapter 3 covers the geometry of molecules of second
row atoms, and Chapter 4 deals with the main group elements beyond the second row. The book also



talks about the complexes of transition metals and f-block elements, and then covers the
organometallic compounds and transition metal clusters. The last chapter tackles the consequences
of small, local variations in geometry. The text will be of great use to chemists who primarily deal
with the properties of molecules and atoms.

molecule shapes simulation phet: Molecular Modeling and Simulation Tamar Schlick,
2013-04-18 Science is a way of looking, reverencing. And the purpose of all science, like living,
which amounts to the same thing, is not the ac cumulation of gnostic power, the fixing of formulas
for the name of God, the stockpiling of brutal efficiency, accomplishing the sadistic myth of progress.
The purpose of science is to revive and cultivate a perpetual state of wonder. For nothing deserves
wonder so much as our capacity to experience it. Roald Hoffman and Shira Leibowitz Schmidt, in
Old Wine, New Flasks: Re. flections on Science and Jewish Tradition (W. H. Freeman, 1997).
Challenges in Teaching Molecular Modeling This textbook evolved from a graduate course termed
Molecular Modeling intro duced in the fall of 1996 at New York University. The primary goal of the
course is to stimulate excitement for molecular modeling research - much in the spirit of Hoffman
and Leibowitz Schmidt above - while providing grounding in the discipline. Such knowledge is
valuable for research dealing with many practical problems in both the acadernic and industrial
sectors, from developing treatments for AIDS (via inhibitors to the protease enzyme of the human
imrnunodeficiency virus, HIV-1) to designing potatoes that yield spot-free potato chips (via trans
genic potatoes with altered carbohydrate metabolism). In the course of writing xii Preface this text,
the notes have expanded to function also as an introduction to the field for scientists in other
disciplines by providing a global perspective into problems and approaches, rather than a
comprehensive survey.

molecule shapes simulation phet: Shape in Chemistry Paul G. Mezey, 1993

molecule shapes simulation phet: The VSEPR Model of Molecular Geometry Ronald J.
Gillespie, Istvan Hargittai, 2012-01-01 Valence Shell Electron Pair Repulsion (VSEPR) theory is a
simple technique for predicting the geometry of atomic centers in small molecules and molecular
ions. This authoritative reference, written by the developer of VSEPR theory features extensive
coverage of structural information as well as theory and applications. Helpful data on molecular
geometries, bond lengths, and band angles appear in tables and other graphics. 1991 edition--

molecule shapes simulation phet: The Art of Molecular Dynamics Simulation D. C.
Rapaport, 2004-04 First time paperback of successful physics monograph. Copyright © Libri GmbH.
All rights reserved.

molecule shapes simulation phet: A Practical Introduction to the Simulation of Molecular
Systems Martin J. Field, 2014-05-14 Molecular simulation is a powerful tool in materials science,
physics, chemistry and biomolecular fields. This updated edition provides a pragmatic introduction
to a wide range of techniques for the simulation of molecular systems at the atomic level. The first
part concentrates on methods for calculating the potential energy of a molecular system, with new
chapters on quantum chemical, molecular mechanical and hybrid potential techniques. The second
part describes methods examining conformational, dynamical and thermodynamical properties of
systems, covering techniques including geometry-optimization, normal-mode analysis, molecular
dynamics, and Monte Carlo simulation. Using Python, the second edition includes numerous
examples and program modules for each simulation technique, allowing the reader to perform the
calculations and appreciate the inherent difficulties involved in each. This is a valuable resource for
researchers and graduate students wanting to know how to use atomic-scale molecular simulations.
Supplementary material, including the program library and technical information, available through
www.cambridge.org/9780521852524.

molecule shapes simulation phet: Molecular Simulation and Industrial Applications Keith E.
Gubbins, Nick Quirke, 1996 First published in 2004. Routledge is an imprint of Taylor & Francis, an
informa company.

molecule shapes simulation phet: The Electronic Interpretation of Molecular Shapes B.
Deb, 1969




molecule shapes simulation phet: Bridging the Time Scales Peter Nielaba, Michel
Mareschal, Giovanni Ciccotti, 2002-12-19 The behaviour of many complex materials extends over
time- and lengthscales well beyond those that can normally be described using standard molecular
dynamics or Monte Carlo simulation techniques. As progress is coming more through refined
simulation methods than from increased computer power, this volume is intended as both an
introduction and a review of all relevant modern methods that will shape molecular simulation in the
forthcoming decade. Written as a set of tutorial reviews, the book will be of use to specialists and
nonspecialists alike.

molecule shapes simulation phet: Applying Molecular and Materials Modeling Phillip R.
Westmoreland, Peter A. Kollman, Anne M. Chaka, Peter T. Cummings, Keiji Morokuma, Matthew
Neurock, Ellen B. Stechel, Priya Vashishta, 2013-04-17 Computational molecular and materials
modeling has emerged to deliver solid technological impacts in the chemical, pharmaceutical, and
materials industries. It is not the all-predictive science fiction that discouraged early adopters in the
1980s. Rather, it is proving a valuable aid to designing and developing new products and processes.
People create, not computers, and these tools give them qualitative relations and quantitative
properties that they need to make creative decisions. With detailed analysis and examples from
around the world, Applying Molecular and Materials Modeling describes the science, applications,
and infrastructures that have proven successful. Computational quantum chemistry, molecular
simulations, informatics, desktop graphics, and high-performance computing all play important
roles. At the same time, the best technology requires the right practitioners, the right organizational
structures, and - most of all - a clearly understood blend of imagination and realism that propels
technological advances. This book is itself a powerful tool to help scientists, engineers, and
managers understand and take advantage of these advances.

molecule shapes simulation phet: Molecular Modeling at the Atomic Scale Ruhong Zhou,
2014-08-21 Although molecular modeling has been around for a while, the groundbreaking
advancement of massively parallel supercomputers and novel algorithms for parallelization is
shaping this field into an exciting new area. Developments in molecular modeling from experimental
and computational techniques have enabled a wide range of biological applications. Responding to
this renaissance, Molecular Modeling at the Atomic Scale: Methods and Applications in Quantitative
Biology includes discussions of advanced techniques of molecular modeling and the latest research
advancements in biomolecular applications from leading experts. The book begins with a brief
introduction of major methods and applications, then covers the development of cutting-edge
methods/algorithms, new polarizable force fields, and massively parallel computing techniques,
followed by descriptions of how these novel techniques can be applied in various research areas in
molecular biology. It also examines the self-assembly of biomacromolecules, including protein
folding, RNA folding, amyloid peptide aggregation, and membrane lipid bilayer formation. Additional
topics highlight biomolecular interactions, including protein interactions with DNA/RNA, membrane,
ligands, and nanoparticles. Discussion of emerging topics in biomolecular modeling such as DNA
sequencing with solid-state nanopores and biological water under nanoconfinement round out the
coverage. This timely summary contains the perspectives of leading experts on this transformation
in molecular biology and includes state-of-the-art examples of how molecular modeling approaches
are being applied to critical questions in modern quantitative biology. It pulls together the latest
research and applications of molecular modeling and real-world expertise that can boost your
research and development of applications in this rapidly changing field.

molecule shapes simulation phet: Computational Chemistry and Molecular Modeling K.
I. Ramachandran, Gopakumar Deepa, Krishnan Namboori, 2008-05-20 Computational chemistry and
molecular modeling is a fast emerging area which is used for the modeling and simulation of small
chemical and biological systems in order to understand and predict their behavior at the molecular
level. It has a wide range of applications in various disciplines of engineering sciences, such as mate-
als science, chemical engineering, biomedical engineering, etc. Knowledge of c- putational chemistry
is essential to understand the behavior of nanosystems; it is probably the easiest route or gateway to



the fast-growing discipline of nanosciences and nanotechnology, which covers many areas of
research dealing with objects that are measured in nanometers and which is expected to
revolutionize the industrial sector in the coming decades. Considering the importance of this
discipline, computational chemistry is being taught presently as a course at the postgraduate and
research level in many univer- ties. This book is the result of the need for a comprehensive textbook
on the subject, which was felt by the authors while teaching the course. It covers all the aspects of
computational chemistry required for a course, with suf cient illustrations, nume- cal examples,
applications, and exercises. For a computational chemist, scientist, or researcher, this book will be
highly useful in understanding and mastering the art of chemical computation. Familiarization with
common and commercial software in molecular modeling is also incorporated. Moreover, the
application of the concepts in related elds such as biomedical engineering, computational drug
designing, etc. has been added.

molecule shapes simulation phet: Geometric Techniques for Molecular Shape Analysis
Michael A. Facello, 1996 Abstract: Macromolecules such as proteins and DNA have complex spatial
structures which are often important for their biological functions. The idea of molecular shape and
shape complementarity play crucial roles in protein folding, conformational stability, molecular
solubility, crystal packing, and docking. Various models based on a union of balls representation
have been suggested for representing molecular shape, including the van der Waals model, the
solvent accessible surface, and the molecular surface. In this thesis, we present several extensions
to the theory of Alpha shapes applicable to the analysis of molecular shape. First, we define a
'‘pocket' of a molecule, which is intuitively a 'depression', 'canyon’, or 'cavity' of a molecule. The
definition is based on mathematical notions of relative distance. We give efficient algorithms for
computing pockets and examples of their application. Secondly, we look at the issue of maintaining
shape dynamically as a molecule changes over time. Topological analysis of the changing structure
can yield information about the function of the molecule. We describe algorithms and their
implementations for dynamically maintaining the Delaunay complex, the basis for shape analysis.
These algorithms have been implemented, and experimental results are reported. Finally, we discuss
techniques for modelling uniform growth of the atoms of a molecule. The solvent accessible and
molecular surface models of a molecule are based on such growth, and the algorithms presented
here efficiently compute these models for all probe sizes.

molecule shapes simulation phet: Computer-Aided Molecular Design Jean-Pierre Doucet,
Jacques Weber, 1996-03-05 The computer-aided design of novel molecular systems has undoubtedly
reached the stage of a mature discipline offering a broad range of tools available to virtually any
chemist. However, there are few books coveringmost of these techniques in a single volume and
using a language which may generally be understood by students or chemists with a limited
knowledge of theoretical chemistry. The purpose of this book is precisely to review, in such a
language, both methodological aspects and important applications of computer-aided molecular
design (CAMD), with a special emphasis on drug design and protein modeling.Using numerous
examples ranging from molecular models to shapes, surfaces, and volumes, Computer-Aided
Molecular Design provides coverage of the role molecular graphics play in CAMD. The text also
treats the very notion of the structure of molecular systems by presenting both the various
experimental techniques giving access to it and the most common model builders based on force
fields. Separate chapters are devoted to other important topics in CAMD, such as Monte Carlo and
molecular dynamics simulations; most common quantum chemical methods; derivation and
visualization of molecular properties; and molecular similarity. Finally, strategies used in protein
modeling and drug design, such as receptor mapping and the pharmacophore approach, are
presented and illustrated by several examples.The book is addressed to students and researchers
who wish to enter this new exciting field of molecular sciences, but also practitioners in CAMD as a
comprehensive source of refreshing information in their field.Key Features* Presents a
comprehensive introduction to computer-aided molecular design* Describes applications of CAMD
through the use of numerous examples* Emphasizes strategies used in protein modeling and drug



design* Includes separate chapters devoted to other important topics in CAMD, such as:* Monte
Carlo and molecular dynamics simulations* Common quantum chemical methods* Derivation and
visualization of molecular properties* Molecular similarity
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