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The Workshop Physics Activity Guide is a set of student workbooks designed to serve as the foundation for a two-semester calculus-based
introductory physics course. It consists of 28 units that interweave text materials with activities that include prediction, qualitative observation,
explanation, equation derivation, mathematical modeling, quantitative experiments, and problem solving. Students use a powerful set of
computer tools to record, display, and analyze data, as well as to develop mathematical models of physical phenomena. The design of many
of the activities is based on the outcomes of physics education research. The Workshop Physics Activity Guide is supported by an
Instructor’s Website that: (1) describes the history and philosophy of the Workshop Physics Project; (2) provides advice on how to integrate
the Guide into a variety of educational settings; (3) provides information on computer tools (hardware and software) and apparatus; and (4)
includes suggested homework assignments for each unit. Log on to the Workshop Physics Project website at
https://www.dickinson.edu/homepage/ Workshop Physics is a component of the Physics Suite––a collection of materials created by a group
of educational reformers known as the Activity Based Physics Group. The Physics Suite contains a broad array of curricular materials that are
based on physics education research, including: Understanding Physics, by Cummings, Laws, Redish and Cooney (an introductory textbook
based on the best-selling text by Halliday/Resnick/Walker) RealTime Physics Laboratory Modules Physics by Inquiry (intended for use in a
workshop setting) Interactive Lecture Demonstration Tutorials in Introductory Physics Activity Based Tutorials (designed primarily for use in
recitations)
Covering recent research into unconventional methods of computing for disciplines in computer science, mathematics, biology, physics and
philosophy, the subjects include: nonconventional computational methods, DNA computation, quantum computation, and beyong Turing
computability; new methods of discrete computation; theoretical and conceptual new computational paradigms; practical knowledge on new
computing technologies.
ill the past three decades there has been enonnous progress in identifying the es sential role that "nonlinearity" plays in physical systems.
Classical nonlinear wave equations can support localized, stable "soliton" solutions, and nonlinearities in quantum systems can lead to selftrapped excitations, such as polarons. Since these nonlinear excitations often dominate the transport and response properties of the systems
in which they exist, accurate modeling of their effects is essential to interpreting a wide range of physical phenomena. Further, the dramatic
de velopments in "deterministic chaos", including the recognition that even simple nonlinear dynamical systems can produce seemingly
random temporal evolution, have similarly demonstrated that an understanding of chaotic dynamics is vital to an accurate interpretation of the
behavior of many physical systems. As a conse quence of these two developments, the study of nonlinear phenomena has emerged as a
subject in its own right. During these same three decades, similar progress has occurred in understand ing the effects of "disorder".
Stimulated by Anderson's pioneering work on "dis ordered" quantum solid state materials, this effort has also grown into a field that now
includes a variety of classical and quantum systems and treats "disorder" arising from many sources, including impurities, random spatial
structures, and stochastic applied fields. Significantly, these two developments have occurred rather independently, with relatively little
overlapping research.
Modern recording techniques such as multi-electrode arrays and 2-photon imaging are capable of simultaneously monitoring the activity of
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large neuronal ensembles at single cell resolution. This makes it possible to study the dynamics of neural populations of considerable size,
and to gain insights into their computations and functional organization. The key challenge with multi-electrode recordings is their highdimensional nature. Understanding this kind of data requires powerful statistical techniques for capturing the structure of the neural
population responses and their relation with external stimuli or behavioral observations. Contributions to this Research Topic should advance
statistical modeling of neural populations. Questions of particular interest include: 1. What classes of statistical methods are most useful for
modeling population activity? 2. What are the main limitations of current approaches, and what can be done to overcome them? 3. How can
statistical methods be used to empirically test existing models of (probabilistic) population coding? 4. What role can statistical methods play in
formulating novel hypotheses about the principles of information processing in neural populations? This Research Topic is connected to a
one day workshop at the Computational Neuroscience Meeting 2009 in Berlin (http://www.cnsorg.org/2009/workshops.shtml and
http://www.kyb.tuebingen.mpg.de/bethge/workshops/cns2009/)

Contemporary Problems in Mathematical PhysicsWorld Scientific
We address four physics opportunities. First, suggest new elementary particles and forces. Second, explain phenomena
such as dark matter. Third, augment and unite physics theories and models. Fourth, point to opportunities for further
research. We use models based on solutions to equations featuring isotropic pairs of isotropic quantum harmonic
oscillators. First, we show solutions that match the known elementary particles. We propose that other solutions correlate
with elementary particles that people have yet to detect and with dark energy forces leading to three known eras - early
acceleration, subsequent deceleration, and current acceleration - pertaining to the rate of expansion of the universe.
Second, we extend solutions to encompass known conservation-law symmetries. Extended solutions correlate with
known kinematics. We suggest that extended solutions describe dark matter, explain ratios of density of dark matter to
density of ordinary matter, correlate with dark energy density, and explain other phenomena. Third, we propose that our
work unites, suggests details regarding, extends, suggests complements to, and suggests limits regarding aspects of
traditional physics theory. Those aspects include classical physics, special relativity, general relativity, quantum
mechanics, the elementary particle Standard Model, the cosmology timeline, and galaxy evolution scenarios. The work
provides possible insight regarding foundation of physics topics. Fourth, we suggest opportunities for people. We suggest
opportunities for observational, experimental, and theoretical physics research. We suggest quantum field theory that
features few interaction vertices, sums of few terms as alternatives to conditionally convergent sums of infinite numbers
of terms, and no needs to deal with some infinities. We point to possible opportunities to further develop and apply
modeling and math we use.
Land-use/cover change is one of the most disturbing human-induced changes of the natural environment. This study
presents a multi-agent model to simulate spatiotemporal land-use changes and community dynamics in forest margins,
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emerging from household interactions and land-use policies. The study integrates calibrated models of land-use decision
making and relevant ecological processes into structures of household agents and land automata, providing a coupled
human-landscape system. The operational model allows the systematic generation of integrated land-use change
scenarios resulting from changes in policy and, once validated, will provide a scientific basis for optimizing the
management of land and forest resources.
This volume contains the proceedings of the 2004 University of Miami Workshop on Unconventional Superconductivity.
The workshop was the fourth in a series of successful meetings on High-T Superconductivity and C related topics, which
took place at the James L. Knight Physics Building on the University of Miami campus in Coral Gables, Florida, in
January 1991, 1995, 1999, and 2004. The workshop consisted of two consecutive events: 1. NATO Advanced Research
Workshop (ARW) on New Challenges in Superconductivity: Experimental Advances and Emerging Theories, held on
January 11-14, 2004; 2. Symposium on Emerging Mechanisms for High Temperature Superconductivity (SEMHTS), held
on January 15-16, 2004. It is hard to write a balanced preface to a volume like this one, yet at least we try to offer the
reader a taste of what was happening in this workshop. There were close to a hundred scientists from around the world,
albeit fewer Russians than we had originally hoped for. Nevertheless, the workshop was very lively and we trust that this
is demonstrated in this volume. The workshop included high-quality presentations on state of the art works, yet a key
issue, discussed by many, was how homogeneous the cuprates are. STM data, as well as other reports, showed that the
cuprate superconductors (SC’s) studied were inhomogeneous, especially in the underdoped regime; while experiments,
like ARPES and magnetoresistance have established the existence of a Fermi Surface (FS), at least above some doping
level, in the cuprates.
Collider experiments have become essential to studying elementary particles. In particular, lepton collisions such as e?e? are ideal
from both experimental and theoretical points of view, and are a unique means of probing the new energy region, sub-TeV to TeV.
It is a common understanding that a next-generation e?e? collider will have to be a linear machine that evades beam-energy
losses due to synchrotron radiation. In this book, physics feasibilities at linear colliders are discussed in detail, taking into account
the recent progress in high-energy physics.
The following topics are discussed in this volume: recent developments in operator theory, coherent states and wavelet analysis,
geometric and topological methods in theoretical physics and quantum field theory, and applications of these methods of
mathematical physics to problems in atomic and molecular physics as well as the world of the elementary particles and their
fundamental interactions. Two extensive sets of lecture notes on quantization techniques in general, and quantum gauge theories
and strings as an avenue towards quantum geometry, are also included. The volume should be of interest to anyone working in a
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field using the mathematical methods associated with any of these topics. Contents:Quantization Techniques: A Quick Overview
(S T Ali)The Quantum Geometer's Universe: Particles, Interactions and Topology (J Govaerts)Theoretical Methods of Modern
Classical and Quantum Physics:Do Cross-Sections Determine Phase Shifts Uniquely? (D Atkinson)Hilbert Transform or KramersKronig Relations Applied to Some Aspects of Linear and Nonlinear Physics (G Debiais)Application of the Gibbs Sampler to the
Conditional Simulation of Rain Fields (H Onibon et al.)The Mathematics of an Algebraic Approach to the Physics of Hadrons (M D
Slaughter)Coherent States, Wavelets and Geometric Methods in Theoretical Physics:Phase Space Geometry in Classical and
Quantum Mechanics (J R Klauder)Functional Analysis Special Functions and Orthogonal Polynomials:On Generalized Continuous
D Semi-Classical Hermite and Chebychev Orthogonal Polynomials of Class One (E Azatassou & M N Hounkonnou)On a
Generalization of the Method by Barbaroux et al. for the Improvement on the Rate of Decay of an Operator Resolvent (G
Honnouvo & M N Hounkonnou)and other papers Readership: Researchers in mathematical physics, theoretical physics, physical
chemistry, analysis and differential equations, atomic and quantum physics. Keywords:
The papers presented here focus on new developments in both theoretical and phenomenological aspects of standard theory, with
an emphasis on understanding of the mechanism of electroweak symmetry breaking. This workshop covers the formal aspects
and the related new models of electroweak symmetry breaking and the present status of the Standard Model.
Commentaries by the editors to this comprehensive anthology in the area of physics-based vision put the papers in perspective
and guide the reader to a thorough understanding of the basics of the field. Paper Topics Include: - Intensity Reflection Models Polarization and Refraction - Camera Calibration - Quantization and Sampling - Depth from Opt

The proceedings provide an up-to-date, self-contained status report of the developments in the fields of high temperature
superconductivity and heavy fermion systems.
Photorealistic rendering strives to generate images from computer modeled scenes with an image quality as close to real
life as possible. A major issue in rendering is simulation of local and global light reflection in a scene. Both ray tracing and
radiosity algorithms capture only some of the possible light reflection phenomena. Recently developed two-pass
algorithms combine the ray tracing and radiosity approaches and are able to capture the whole range of light reflection.
This book is a collection of papers discussing the latest developments, including a new range of improvements, in
stochastic sampling strategies, radiosity form factor calculation, and parallel processing for ray tracing and radiosity. A
number of papers on rendering applications in interior design, lighting design, and remote sensing conclude the volume.
The contributions are revised versions of papers originally presented at the Second Eurographics Workshop on
Rendering, held in Barcelona, Spain, in May 1991. The book fully reflects the state of the art in rendering and presentsa
wide variety of novel techniques. It will interest researchers and students in computer graphics, as well as designers who
want to apply rendering techniques for realistic simulation in lighting design, interior design, and architecture.
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The Workshop Physics Activity Guide is a set of student workbooks designed to serve as the foundation for a twosemester calculus-based introductory physics course. It consists of 28 units that interweave text materials with activities
that include prediction, qualitative observation, explanation, equation derivation, mathematical modeling, quantitative
experiments, and problem solving. Students use a powerful set of computer tools to record, display, and analyze data, as
well as to develop mathematical models of physical phenomena. The design of many of the activities is based on the
outcomes of physics education research.
The Workshop Physics Activity Guide is a set of student workbooks designed to serve as the foundation for a twosemester calculus-based introductory physics course. It consists of 28 units that interweave text materials with activities
that include prediction, qualitative observation, explanation, equation derivation, mathematical modeling, quantitative
experiments, and problem solving. Students use a powerful set of computer tools to record, display, and analyze data, as
well as to develop mathematical models of physical phenomena. The design of many of the activities is based on the
outcomes of physics education research. The Workshop Physics Activity Guide is supported by an Instructor’s Website
that: (1) describes the history and philosophy of the Workshop Physics Project; (2) provides advice on how to integrate
the Guide into a variety of educational settings; (3) provides information on computer tools (hardware and software) and
apparatus; and (4) includes suggested homework assignments for each unit. Log on to the Workshop Physics Project
website at http://physics.dickinson.edu/ Workshop Physics is a component of the Physics Suite––a collection of materials
created by a group of educational reformers known as the Activity Based Physics Group. The Physics Suite contains a
broad array of curricular materials that are based on physics education research, including: Understanding Physics, by
Cummings, Laws, Redish and Cooney (an introductory textbook based on the best-selling text by
Halliday/Resnick/Walker) RealTime Physics Laboratory Modules Physics by Inquiry (intended for use in a workshop
setting) Interactive Lecture Demonstration Tutorials in Introductory Physics Activity Based Tutorials (designed primarily
for use in recitations)
This book introduces the challenges inherent in jointed structures and guides researchers to the still-open, pressing challenges
that need to be solved to advance this critical field. The authors cover multiple facets of interfacial mechanics that pertain to jointed
structures: tribological modeling and measurements of the interface surfaces, constitutive modeling of joints, numerical reduction
techniques for structures with joints, and uncertainty quantification and propagation for these structures. Thus, the key
subspecialties addressed are model reduction for nonlinear systems, uncertainty quantification, constitutive modeling of joints, and
measurements of interfacial mechanics properties (including tribology). The diverse contributions to this volume fill a much needed
void in the literature and present to a new generation of joints researchers the potential challenges that they can engage in in order
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to advance the state of the art. Clearly defines internationally recognized challenges in joint mechanics/jointed structures and
provides a comprehensive assessment of the state-of-the-art for joint modeling; Identifies open research questions facing joint
mechanics; Details methodologies for accounting for uncertainties (due both to missing physics and variability) in joints; Explains
and illustrates best-practices for measuring joints’ properties experimentally; Maximizes reader understanding of modeling joint
dynamics with a comparison of multiple approaches.
First multi-year cumulation covers six years: 1965-70.
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