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One of the pathways by which the scientific community confirms the validity of a new scientific discovery is by repeating the
research that produced it. When a scientific effort fails to independently confirm the computations or results of a previous study,
some fear that it may be a symptom of a lack of rigor in science, while others argue that such an observed inconsistency can be
an important precursor to new discovery. Concerns about reproducibility and replicability have been expressed in both scientific
and popular media. As these concerns came to light, Congress requested that the National Academies of Sciences, Engineering,
and Medicine conduct a study to assess the extent of issues related to reproducibility and replicability and to offer
recommendations for improving rigor and transparency in scientific research. Reproducibility and Replicability in Science defines
reproducibility and replicability and examines the factors that may lead to non-reproducibility and non-replicability in research.
Unlike the typical expectation of reproducibility between two computations, expectations about replicability are more nuanced, and
in some cases a lack of replicability can aid the process of scientific discovery. This report provides recommendations to
researchers, academic institutions, journals, and funders on steps they can take to improve reproducibility and replicability in
science.
This book covers the basic theory of electrical circuits, describes analog and digital instrumentation, and applies modern methods
to evaluate uncertainties in electrical measurements. It is comprehensive in scope and is designed specifically to meet the needs
of students in physics and electrical engineering who are attending laboratory classes in electrical measurements. The topics
addressed in individual chapters include the analysis of continuous current circuits; sources of measurement uncertainty and their
combined effect; direct current measurements; analysis of alternating current circuits; special circuits including resonant circuits,
frequency filters and impedance matching networks; alternating current measurements; analog and digital oscilloscopes; nonsinusoidal waveforms and circuit excitation by pulses; distributed parameter components and transmission lines. Each chapter is
equipped with a number of problems. A special appendix describes a series of nine experiments, in each case providing a plan of
action for students and guidance for tutors to assist in the preparation and illustration of the experiment.
CHEMISTRY STUDENT GUIDES. GUIDED BY STUDENTS For any student who has ever struggled with a mathematical
understanding of chemistry, this book is for you. Mathematics is the essential tool for physical scientists. We know that confidence
in using mathematics early on in a chemistry degree builds a solid foundation for further study. However, applying the abstract
mathematics taught in schools to chemical phenomena is one of the biggest challenges that chemistry students face. In this book,
we take a ‘chemistry-first’ approach. We link the mathematics to recognisable chemical concepts, building on high school
chemistry, to facilitate deeper understanding. We cover the practical mathematical skills, including representation of data as tables
and graphs, and give an overview of error handling in the physical sciences. More advanced mathematical concepts are
introduced, using calculus to determine kinetic rate laws, intermolecular forces and in quantifying energetic change in
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thermodynamics. We also introduce the concept of the complex number and its role in considering quantum wave functions,
widely used in computational chemistry. There are worked examples and problem sets to provide plenty of practise material to
build proficiency. We also include insights from real students, which identify common problem areas and provide the prompts that
helped them to overcome these. Chemistry Student Guides are written with current students involved at every stage, guiding the
books towards the most challenging aspects of the topic.
A quantitative yet accessible undergraduate introduction to the collection and analysis of observational data in optical and infrared
astronomy.
Introductory chemistry students need to develop problem-solving skills, and they also must see why these skills are important to
them and to their world. I ntroductory Chemistry, Fourth Edition extends chemistry from the laboratory to the student's world,
motivating students to learn chemistry by demonstrating how it is manifested in their daily lives. Throughout, the Fourth Edition
presents a new student-friendly, step-by-step problem-solving approach that adds four steps to each worked example (Sort,
Strategize, Solve, and Check). Tro's acclaimed pedagogical features include Solution Maps, Two-Column Examples, ThreeColumn Problem-Solving Procedures, and Conceptual Checkpoints. This proven text continues to foster student success beyond
the classroom with MasteringChemistry®, the most advanced online tutorial and assessment program available. This package
contains: Tro, Introductory Chemistry with MasteringChemistry® Long, Introductory Chemistry Math Review Toolkit
'Exploring Chemical Analysis' teaches students how to understand analytical results and how to use quantitative manipulations,
preparing them for the problems they will encounter.
Forensic metrology is the application of scientific measurement to the investigation and prosecution of crime. Forensic
measurements are relied upon to determine breath and blood alcohol and drug concentrations, weigh seized drugs, perform
accident reconstruction, and for many other applications. Forensic metrology provides a basic framework for th
For instructors who wish to focus on practical, industrial, or research chemistry. Includes case studies, applications boxes, and spreadsheet
applications.
These volumes of Proceedings are the record of the 1999 ISES Solar World Congress, held in Jerusalem, Israel on the 45th Anniversary of
the International Solar Energy Society. The Congress was held under the theme Solar is Renewable, adequately representing a meeting on
the threshold of the 21st Century. The event also marks the 20th anniversary of the Israeli Section of ISES, founded in 1979 - the year ISES
celebrated its Silver Jubilee. A business track under the title of Solar Means Business included presentations and discussions on market
implementation of solar technology. The Congress further included two panel discussions and two workshops, dealing with WIRE (Worldwide Information System for Renewable Energy) and with IPMVP (International Performance Measurement. These proceeding consist of the
Keynote Papers and presented papers.
This book gathers the proceedings of the 12th International Conference on Measurement and Quality Control – Cyber Physical Issues
(IMEKO TC 14 2019), held in Belgrade, Serbia, on 4–7 June 2019. The event marks the latest in a series of high-level conferences that bring
together experts from academia and industry to exchange knowledge, ideas, experiences, research findings, and information in the field of
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measurement of geometrical quantities. The book addresses a wide range of topics, including: 3D measurement of GPS characteristics,
measurement of gears and threads, measurement of roughness, micro- and nano-metrology, laser metrology for precision measurements,
cyber physical metrology, optical measurement techniques, industrial computed tomography, multisensor techniques, intelligent
measurement systems, evaluating measurement uncertainty, dimensional management in industry, product quality assurance methods, and
big data analytics. By providing updates on key issues and highlighting recent advances in measurement and quality control, the book
supports the transfer of vital knowledge to the next generation of academics and practitioners.
This symposium provided a forum for interchange of state-of-the-art techniques and databases and for standardization of radiation
metrology.The proceedings are of value to anyone involved in reactor dosimetry, including researchers, manufacturers, and representatives
from industry, utilities and regulatory agencies. The major topics treated are: reactor pressure vessel surveillance and plant life management;
reactor dosimetry techniques; benchmarks; nuclear data; damage correlation and exposure parameters; experimental and calculational
characterization of irradiation environments; dosimetry for research reactors and irradiation experiments.
Business Statistics is a student-friendly book written to encourage first year business students to understand (and enjoy!) their first
experience of statistics. Each topic is well illustrated, with worked examples, tutorial sheets, supplementary exercises, and computer
worksheets in SPSS, Minitab and Excel - all with answers provided. Also available is a companion website with extra features to accompany
the text, please take a look by clicking below - http://www.palgrave.com/business/taylor/index.html
Uncertainties are inevitable in any experimental measurement. Therefore, it is essential for science and engineering graduates to design and
develop reliable experiments and estimate the uncertainty in the measurements. This book describes the methods and application of
uncertainty analysis during the planning, data analysis, and reporting stages of an experiment. This book is aimed at postgraduate and
advanced undergraduate students of various branches of science and engineering. The book teaches methods for estimating random and
systematic uncertainties and combining them to determine the overall uncertainty in a measurement. In addition, the method for propagating
measurement uncertainties in the calculated result is discussed. The book also discusses methods of reducing the uncertainties through
proper instrumentation, data acquisition, and experiment planning. This book provides detailed background and assumptions underlying the
uncertainty analysis techniques for the reader to understand their applicability. Various solved examples are provided to demonstrate the
application of the uncertainty analysis techniques. The exercises at the end of the chapters have been chosen carefully to reinforce the
concepts discussed in the text.
This book focuses on the modern nuclear models and computer codes used in nuclear model calculations of nuclear data required for nuclear
technology and nuclear safety applications.

Now updated with new research and even more intuitive explanations, a demystifying explanation of how managers can inform
themselves to make less risky, more profitable business decisions This insightful and eloquent book will show you how to measure
those things in your own business that, until now, you may have considered "immeasurable," including customer satisfaction,
organizational flexibility, technology risk, and technology ROI. Adds even more intuitive explanations of powerful measurement
methods and shows how they can be applied to areas such as risk management and customer satisfaction Continues to boldly
assert that any perception of "immeasurability" is based on certain popular misconceptions about measurement and measurement
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methods Shows the common reasoning for calling something immeasurable, and sets out to correct those ideas Offers practical
methods for measuring a variety of "intangibles" Adds recent research, especially in regards to methods that seem like
measurement, but are in fact a kind of "placebo effect" for management – and explains how to tell effective methods from
management mythology Written by recognized expert Douglas Hubbard-creator of Applied Information Economics-How to
Measure Anything, Second Edition illustrates how the author has used his approach across various industries and how any
problem, no matter how difficult, ill defined, or uncertain can lend itself to measurement using proven methods.
While physics can seem challenging, its true quality is the sheer simplicity of fundamental physical theories--theories and concepts
that can enrich your view of the world around you. COLLEGE PHYSICS, Tenth Edition, provides a clear strategy for connecting
those theories to a consistent problem-solving approach, carefully reinforcing this methodology throughout the text and connecting
it to real-world examples. For students planning to take the MCAT exam, the text includes exclusive test prep and review tools to
help you prepare. Important Notice: Media content referenced within the product description or the product text may not be
available in the ebook version.
This text blends traditional introductory physics topics with an emphasis on human applications and an expanded coverage of
modern physics topics, such as the existence of atoms and the conversion of mass into energy. Topical coverage is combined with
the author's lively, conversational writing style, innovative features, the direct and clear manner of presentation, and the emphasis
on problem solving and practical applications.
Figliola and Beasley’s 6th edition of Theory and Design for Mechanical Measurements provides a time-tested and respected
approach to the theory of engineering measurements. An emphasis on the role of statistics and uncertainty analysis in the
measuring process makes this text unique. While the measurements discipline is very broad, careful selection of topical coverage,
establishes the physical principles and practical techniques for quantifying many engineering variables that have multiple
engineering applications. In the sixth edition, Theory and Design for Mechanical Measurements continues to emphasize the
conceptual design framework for selecting and specifying equipment, test procedures and interpreting test results. Coverage of
topics, applications and devices has been updated—including information on data acquisition hardware and communication
protocols, infrared imaging, and microphones. New examples that illustrate either case studies or interesting vignettes related to
the application of measurements in current practice are introduced.
After a long period, in which the research focused mainly on industrial robotics, nowadays scientists aim to build machines able to
act autonomously in unstructured domains, and to interface friendly with humans, while performing intelligently their assigned
tasks. Such intelligent autonomous systems are now being intensively developed, and are ready to be applied to every field, from
social life to modern enterprises. We believe the following years will be increasingly characterised by their extensive use. This is
dramatically changing the whole scenario of human society.
For some time, all branches of the military have used a wide range of sensors to provide data for many purposes, including
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surveillance, reconnoitring, target detection and battle damage assessment. Many nations have also attempted to utilise these
sensors for civilian applications, such as crop monitoring, agricultural disease tracking, environmental diagnostics, cartography,
ocean temperature profiling, urban planning, and the characterisation of the Ozone Hole above Antarctica. The recent
convergence of several important technologies has made possible new, advanced, high performance, sensor based applications
relying on the near-simultaneous fusion of data from an ensemble of different types of sensors. The book examines the underlying
principles of sensor operation and data fusion, the techniques and technologies that enable the process, including the operation of
'fusion engines'. Fundamental theory and the enabling technologies of data fusion are presented in a systematic and accessible
manner. Applications are discussed in the areas of medicine, meteorology, BDA and targeting, transportation, cartography, the
environment, agriculture, and manufacturing and process control.
Physics in Nuclear Medicine - by Drs. Simon R. Cherry, James A. Sorenson, and Michael E. Phelps - provides current,
comprehensive guidance on the physics underlying modern nuclear medicine and imaging using radioactively labeled tracers. This
revised and updated fourth edition features a new full-color layout, as well as the latest information on instrumentation and
technology. Stay current on crucial developments in hybrid imaging (PET/CT and SPECT/CT), and small animal imaging, and
benefit from the new section on tracer kinetic modeling in neuroreceptor imaging. What’s more, you can reinforce your
understanding with graphical animations online at www.expertconsult.com, along with the fully searchable text and calculation
tools. Master the physics of nuclear medicine with thorough explanations of analytic equations and illustrative graphs to make
them accessible. Discover the technologies used in state-of-the-art nuclear medicine imaging systems Fully grasp the process of
emission computed tomography with advanced mathematical concepts presented in the appendices. Utilize the extensive data in
the day-to-day practice of nuclear medicine practice and research. Tap into the expertise of Dr. Simon Cherry, who contributes his
cutting-edge knowledge in nuclear medicine instrumentation. Stay current on the latest developments in nuclear medicine
technology and methods New sections to learn about hybrid imaging (PET/CT and SPECT/CT) and small animal imaging. View
graphical animations online at www.expertconsult.com, where you can also access the fully searchable text and calculation tools.
Get a better view of images and line art and find information more easily thanks to a brand-new, full-color layout. The perfect
reference or textbook to comprehensively review physics principles in nuclear medicine.
This book/disk package provides simple, handy rules and useful algorithms and programs for handling data and estimating errors -- both by
graphical and analytic methods. It features unique programs for explicit, immediate use for many different pocket calculators and computers -e.g., for estimating errors in correctly weighted regression: linear, log, exponential, exponential with counts, and power law fits. Covers: Error
Analysis for One Variable; Error Analysis for More than One Variable; Finding Relations between Variables; and Using Trigonometric and
Exponential Functions in the Laboratory. Provides an accompanying disk (for MAC and Windows 95) -- with Excel™ worksheets for Data Fits,
cT Error Analysis Programs, Pascal, and BASIC programs. Includes error analysis programs for mean, standard deviation for grouped data;
weighted and unweighted linear and unweighted linear regression. For scientists and engineers.
Problems after each chapter
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Measurements and their UncertaintiesA practical guide to modern error analysisOUP Oxford
While physics can seem challenging, its true quality is the sheer simplicity of fundamental physical theories--theories and concepts that can
enrich your view of the world around you. COLLEGE PHYSICS, Ninth Edition, provides a clear strategy for connecting those theories to a
consistent problem-solving approach, carefully reinforcing this methodology throughout the text and connecting it to real-world examples. For
students planning to take the MCAT exam, the text includes exclusive test prep and review tools to help you prepare. Important Notice: Media
content referenced within the product description or the product text may not be available in the ebook version.
The scienti c method is based on the measurement of di erent physical qu- tities and the search for relations between their values. All
measured values of physical quantities are, however, a ected by uncertainty. Understanding the origin of uncertainty, evaluating its extent,
and suitably taking it into account in data analysis, are fundamental steps for assessing the global accuracy of physical laws and the degree
of reliability of their technological applications. The introduction to uncertainty evaluation and data analysis procedures is generally made in
laboratory courses for freshmen. During my long-lasting teaching experience, I had the feeling of some sort of gap between the ava- able
tutorial textbooks, and the specialized monographs. The present work aims at lling this gap, and has been tested and modi ed through a
feedback interaction with my students for several years. I have tried to maintain as much as possible a tutorial approach, that, starting from a
phenomenolo- cal introduction, progressively leads to an accurate de nition of uncertainty and to some of the most common procedures of
data analysis, facilitating the access to advanced monographs. This book is mainly addressed to - dergraduate students, but can be a useful
reference for researchers and for secondary school teachers. The book is divided into three parts and a series of appendices. Part I is
devoted to a phenomenological introduction to measurement and uncertainty. In Chap.
Applied Metrology for Manufacturing Engineering, stands out from traditional works due to its educational aspect. Illustrated by tutorials and
laboratory models, it is accessible to users of non-specialists in the fields of design and manufacturing. Chapters can be viewed
independently of each other. This book focuses on technical geometric and dimensional tolerances as well as mechanical testing and quality
control. It also provides references and solved examples to help professionals and teachers to adapt their models to specific cases. It reflects
recent developments in ISO and GPS standards and focuses on training that goes hand in hand with the progress of practical work and
workshops dealing with measurement and dimensioning.
Filled with careful explanations, step-by-step instructions, and useful examples, this handbook focuses on real-world considerations and
applications of thermal measurement methods in electronics cooling. Fifteen experts in thermal engineering combine their expertise to create
a complete guide to this complex topic. This practical reference covers all aspects of thermal characterization in electronics cooling and
thermal management. The first part of the book introduces the concept of electronics cooling and its associated thermal phenomenon and
explains why experimental investigation is required. Subsequent chapters explain methods of measuring different parameters and introduce
relevant examples. Sources for locating needed equipment, tables, checklists, and to-do lists are included. Sample calculations and
methodologies for error analysis ensure that you can put this valuable information to use in your work.
Measurement shapes scientific theories, characterises improvements in manufacturing processes and promotes efficient commerce. In
concert with measurement is uncertainty, and students in science and engineering need to identify and quantify uncertainties in the
measurements they make. This book introduces measurement and uncertainty to second and third year students of science and engineering.
Its approach relies on the internationally recognised and recommended guidelines for calculating and expressing uncertainty (known by the
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acronym GUM). The statistics underpinning the methods are considered and worked examples and exercises are spread throughout the text.
Detailed case studies based on typical undergraduate experiments are included to reinforce the principles described in the book. This guide
is also useful to professionals in industry who are expected to know the contemporary methods in this increasingly important area. Additional
online resources are available to support the book at www.cambridge.org/9780521605793.
Physics for the IB Diploma, Sixth edition, covers in full the requirements of the IB syllabus for Physics for first examination in 2016. This
workbook is specifically for the IB Physics syllabus, for examination from 2016. The Physics for the IB Diploma Workbook contains
straightforward chapters that outline key terms, while providing opportunities to practise core skills, such as handling data, evaluating
information and problem solving. Each chapter then concludes with exam-style questions. The workbook reinforces learning through the
course and builds students' confidence using the core scientific skills - empowering them to become confident independent learners. Answers
to all of the questions in the workbook are on the CD-ROM.
It is now becoming recognized in the measurement community that it is as important to communicate the uncertainty related to a specific
measurement as it is to report the measurement itself. Without knowing the uncertainty, it is impossible for the users of the result to know
what confidence can be placed in it; it is also impossible to assess the comparability of different measurements of the same parameter. This
volume collects 20 outstanding papers on the topic, mostly published from 1999-2002 in the journal "Accreditation and Quality Assurance."
They provide the rationale for why it is important to evaluate and report the uncertainty of a result in a consistent manner. They also describe
the concept of uncertainty, the methodology for evaluating uncertainty, and the advantages of using suitable reference materials. Finally, the
benefits to both the analytical laboratory and the user of the results are considered.
This hands-on guide is primarily intended to be used in undergraduate laboratories in the physical sciences and engineering. It assumes no
prior knowledge of statistics. It introduces the necessary concepts where needed, with key points illustrated with worked examples and
graphic illustrations. In contrast to traditional mathematical treatments it uses a combination of spreadsheet and calculus-based approaches,
suitable as a quick and easy on-the-spot reference. The emphasis throughout is on practical strategies to be adopted in the laboratory. Error
analysis is introduced at a level accessible to school leavers, and carried through to research level. Error calculation and propagation is
presented though a series of rules-of-thumb, look-up tables and approaches amenable to computer analysis. The general approach uses the
chi-square statistic extensively. Particular attention is given to hypothesis testing and extraction of parameters and their uncertainties by fitting
mathematical models to experimental data. Routines implemented by most contemporary data analysis packages are analysed and
explained. The book finishes with a discussion of advanced fitting strategies and an introduction to Bayesian analysis.
This volume presents measurement uncertainty and uncertainty budgets in a form accessible to practicing engineers and engineering
students from across a wide range of disciplines. The book gives a detailed explanation of the methods presented by NIST in the “GUM” –
Guide to Uncertainty of Measurement. Emphasis is placed on explaining the background and meaning of the topics, while keeping the level of
mathematics at the minimum level necessary. Dr. Colin Ratcliffe, USNA, and Bridget Ratcliffe, Johns Hopkins, develop uncertainty budgets
and explain their use. In some examples, the budget may show a process is already adequate and where costs can be saved. In other
examples, the budget may show the process is inadequate and needs improvement. The book demonstrates how uncertainty budgets help
identify the most cost effective place to make changes. In addition, an extensive fully-worked case study leads readers through all issues
related to an uncertainty analysis, including a variety of different types of uncertainty budgets. The book is ideal for professional engineers
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and students concerned with a broad range of measurement assurance challenges in applied sciences. This book also: Facilitates practicing
engineers’ understanding of uncertainty budgets, essential to calculating cost-effective savings to a wide variety of processes contingent on
measurement Presents uncertainty budgets in an accessible style suitable for all undergraduate STEM courses that include a laboratory
component Provides a highly adaptable supplement to graduate textbooks for courses where students’ work includes reporting on
experimental results Includes an expanded case study developing uncertainty from transducers though measurands and propagated to the
final measurement that can be used as a template for the analysis of many processes Stands as a useful pocket reference for all engineers
and experimental scientists
QCA is the bestselling textbook of choice for analytical chemistry. It offers a modern portrait of the techniques of chemical analysis, backed
by a wealth of real world applications. This edition features new coverage of spectroscopy and statistics, new pedagogy and enhanced
lecturer support.
This book is the product of more than half a century of leadership and innovation in physics education. When the first edition of University
Physics by Francis W. Sears and Mark W. Zemansky was published in 1949, it was revolutionary among calculus-based physics textbooks in
its emphasis on the fundamental principles of physics and how to apply them. The success of University Physics with generations of (several
million) students and educators around the world is a testament to the merits of this approach and to the many innovations it has introduced
subsequently. In preparing this First Australian SI edition, our aim was to create a text that is the future of Physics Education in Australia. We
have further enhanced and developed University Physics to assimilate the best ideas from education research with enhanced problemsolving instruction, pioneering visual and conceptual pedagogy, the first systematically enhanced problems, and the most pedagogically
proven and widely used online homework and tutorial system in the world, Mastering Physics.
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