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Innovating Science Teacher Education Aug 05 2020 How teachers view the nature of scientific knowledge is crucial to their understanding of science content and how it
can be taught. This book presents an overview of the dynamics of scientific progress and its relationship to the history and philosophy of science, and then explores
their methodological and educational implications and develops innovative strategies based on actual classroom practice for teaching topics such the nature of science,
conceptual change, constructivism, qualitative-quantitative research, and the role of controversies, presuppositions, speculations, hypotheses, and predictions. Fieldtested in science education courses, this book is designed to involve readers in critically thinking about the history and philosophy of science and to engage science
educators in learning how to progressively introduce various aspects of ‘science-in-the-making’ in their classrooms, to promote discussions highlighting controversial
historical episodes included in the science curriculum, and to expose their students to the controversies and encourage them to support, defend or critique the
different interpretations. Innovating Science Teacher Education offers guidelines to go beyond traditional textbooks, curricula, and teaching methods and innovate with
respect to science teacher education and classroom teaching.
The Prism and the Pendulum Mar 24 2022 Is science beautiful? Yes, argues acclaimed philosopher and historian of science Robert P. Crease in this engaging exploration
of history’s most beautiful experiments. The result is an engrossing journey through nearly 2,500 years of scientific innovation. Along the way, we encounter glimpses
into the personalities and creative thinking of some of the field’s most interesting figures. We see the first measurement of the earth’s circumference, accomplished in
the third century B.C. by Eratosthenes using sticks, shadows, and simple geometry. We visit Foucault’s mesmerizing pendulum, a cannonball suspended from the dome of the
Panthéon in Paris that allows us to see the rotation of the earth on its axis. We meet Galileo—the only scientist with two experiments in the top ten—brilliantly
drawing on his musical training to measure the speed of falling bodies. And we travel to the quantum world, in the most beautiful experiment of all. We also learn why
these ten experiments exert such a powerful hold on our imaginations. From the ancient world to cutting-edge physics, these ten exhilarating moments reveal something
fundamental about the world, pulling us out of confusion and revealing nature’s elegance. The Prism and the Pendulum brings us face-to-face with the wonder of science.
Modern Physics Sep 29 2022 "Intended for science and engineering students with a background in introductory physics and calculus, this textbook creates a bridge
between classical and modern physics, filling the gap between descriptive elementary texts and formal graduate textbooks. The book presents the main topics and concepts
of special relativity and quantum mechanics, starting from the basic aspects of classical physics and analysing these topics within a modern physics frame. The
classical experiments that gave rise to modern physics are also critically discussed, and special emphasis is devoted to solid state physics and its relationship with
modern physics." -- Prové de l'editor.
Physics Experiments for Children Oct 19 2021 Over 100 projects demonstrate composition of objects, how substances are affected by various forms of energy — heat,
light, sound, electricity, etc. Over 100 illustrations.
The Essential Oils Diet Jan 28 2020 The first diet program that harnesses essential oils and bioactive foods for weight loss and disease prevention, from the nation’s
trusted authority in essential oils and natural remedies. The runaway success of The Healing Power of Essential Oils showed that there is a growing interest in using
essential oils to heal the body. Now, in The Essential Oils Diet, Dr. Eric Zielinski teams up with Sabrina Ann Zielinski (“Mama Z”) to teach readers how bioactive plant
compounds--those found in essential oils and in foods like matcha green tea, chia seeds, almonds, and avocados--can aid in weight loss, boost energy levels, and trigger
the body's natural immune defenses to fight chronic diseases like type 2 diabetes and autoimmunity. The Essential Oils Diet features a sensible, evidence-based, twophase program—first, the 30-day essential fast track, which helps you banish excess pounds quickly, followed by the essential lifestyle, a gentle, practical maintenance
program you can follow for life. Featuring delicious, easy recipes, meal plans, and strategies to keep you on track, you’ll learn how to harness essential oils and
bioactive foods to help your body reach the homeostasis necessary to help you achieve and maintain a healthy weight and abundant health.
Modern Physics Dec 09 2020 Tipler and Llewellyn's acclaimed text for the intermediate-level course (not the third semester of the introductory course) guides students
through the foundations and wide-ranging applications of modern physics with the utmost clarity--without sacrificing scientific integrity.
Wax Deposition May 14 2021 Wax Deposition: Experimental Characterizations, Theoretical Modeling, and Field Practices covers the entire spectrum of knowledge on wax
deposition. The book delivers a detailed description of the thermodynamic and transport theories for wax deposition modeling as well as a comprehensive review of
laboratory testing for the establishment of appropriate field control strategies. Offering valuable insight from academic research and the flow assurance industry, this
balanced text: Discusses the background of wax deposition, including the cause of the phenomenon, the magnitude of the problem, and its impact on petroleum production
Introduces laboratory techniques and theoretical models to measure and predict key parameters of wax precipitation, such as the wax appearance temperature and the wax
precipitation curve Explains how to conduct and interpret laboratory experiments to benchmark different wax deposition models, to better understand wax deposition
behaviors, and to predict wax deposit growth for the field Presents various models for wax deposition, analyzing the advantages and disadvantages of each and evaluating
the differences between the assumptions used Provides numerous examples of how field management strategies for wax deposition can be established based on laboratory
testing and modeling work Wax Deposition: Experimental Characterizations, Theoretical Modeling, and Field aids flow assurance engineers in identifying the severity and
controlling the problem of wax deposition. The book also shows students and researchers how fundamental principles of thermodynamics, heat, and mass transfer can be
applied to solve a problem common to the petroleum industry.
College Physics for AP® Courses Jun 26 2022 The College Physics for AP(R) Courses text is designed to engage students in their exploration of physics and help them
apply these concepts to the Advanced Placement(R) test. This book is Learning List-approved for AP(R) Physics courses. The text and images in this book are grayscale.
The Neglect of Experiment Feb 20 2022 What role have experiments played, and should they play, in physics? How does one come to believe rationally in experimental
results? The Neglect of Experiment attempts to provide answers to both of these questions. Professor Franklin's approach combines the detailed study of four episodes in
the history of twentieth century physics with an examination of some of the philosophical issues involved. The episodes are the discovery of parity nonconservation ( or
the violation of mirror symmetry) in the 1950s; the nondiscovery of parity nonconservation in the 1930s, when the results of experiments indicated, at least in
retrospect, the symmetry violation, but the significance of those results was not realized; the discovery and acceptance of CP ( combined parity-charge conjugations,
paricle-antiparticle) symmetry; and Millikan's oil-drop experiment. Franklin examines the various roles that experiment plays, including its role in deciding between
competing theories, confirming theories, and calling fo new theories. The author argues that one can provide a philosophical justification for these roles. He contends
that if experiment plays such important roles, then one must have good reason to believe in experimental results. He then deals with deveral problems concerning such
reslults, including the epistemology of experiment, how one comes to believe rationally in experimental results, the question of the influence of theoretical
presuppositions on results, and the problem of scientific fruad. This original and important contribution to the study of the philosophy of experimental science is an
outgrowth of many years of research. Franklin brings to this work more than a decade of experience as an experimental high-energy physicist, along with his significant
contributions to the history and philosophy of science.
The Mechanical Universe Feb 29 2020 This book studies electricity and magnetism, light, the special theory of relativity, and modern physics.
The Golden Book of Chemistry Experiments May 02 2020 BANNED: The Golden Book of Chemistry Experiments was a children's chemistry book written in the 1960s by Robert
Brent and illustrated by Harry Lazarus, showing how to set up your own home laboratory and conduct over 200 experiments. The book is controversial, as many of the
experiments contained in the book are now considered too dangerous for the general public. There are apparently only 126 copies of this book in libraries worldwide.
Despite this, its known as one of the best DIY chemistry books every published. The book was a source of inspiration to David Hahn, nicknamed "the Radioactive Boy
Scout" by the media, who tried to collect a sample of every chemical element and also built a model nuclear reactor (nuclear reactions however are not covered in this
book), which led to the involvement of the authorities. On the other hand, it has also been the inspiration for many children who went on to get advanced degrees and
productive chemical careers in industry or academia.
Optics and Spectroscopy Undergraduate Laboratory Resource Book Mar 12 2021 A collection of experiments for undergraduates illustrating some basic principles of physics
and their technological applications.
The Idea Factory Sep 17 2021 The definitive history of America’s greatest incubator of innovation and the birthplace of some of the 20th century’s most influential
technologies “Filled with colorful characters and inspiring lessons . . . The Idea Factory explores one of the most critical issues of our time: What causes
innovation?” —Walter Isaacson, The New York Times Book Review “Compelling . . . Gertner's book offers fascinating evidence for those seeking to understand how a society
should best invest its research resources.” —The Wall Street Journal From its beginnings in the 1920s until its demise in the 1980s, Bell Labs-officially, the research
and development wing of AT&T-was the biggest, and arguably the best, laboratory for new ideas in the world. From the transistor to the laser, from digital
communications to cellular telephony, it's hard to find an aspect of modern life that hasn't been touched by Bell Labs. In The Idea Factory, Jon Gertner traces the
origins of some of the twentieth century's most important inventions and delivers a riveting and heretofore untold chapter of American history. At its heart this is a
story about the life and work of a small group of brilliant and eccentric men-Mervin Kelly, Bill Shockley, Claude Shannon, John Pierce, and Bill Baker-who spent their
careers at Bell Labs. Today, when the drive to invent has become a mantra, Bell Labs offers us a way to enrich our understanding of the challenges and solutions to
technological innovation. Here, after all, was where the foundational ideas on the management of innovation were born.
The Autobiography of Robert A. Millikan Aug 29 2022 “The Autobiography of Robert A. Millikan is one of the most outstanding works of its kind done by an American man
of science. The treatment is lucid and brings out in clear relief not only the activities of the man himself but of those, and there are many, with whom he has
associated and collaborated in the fields of teaching, research, and administration. The autobiography is that of a dynamic personality associated with patience,
persistence and enthusiasm. The treatment is free from egotism and refreshingly frank and forthright.” — B. J. Spence, American Journal of Physics “Robert Andrews
Millikan is one of the most distinguished physicists in the world and his autobiography will interest not only the entire scientific world, but the reading public at
large... It is refreshing and helpful for younger [scientific] workers to read... that only after many discouraging attempts did [Millikan’s] great researches on the
determination of the electronic charge and his proof of the Einstein photoelectric law emerge.” — Robert S. Shankland, Physics Today “It is seldom that a man is so
successful in getting his personality into his own writing about himself... The book is much more than the record of the life of one man,... it is a history of the

physics of his time, and as such will find its place among the other histories of the most memorable decades that physics has yet experienced.” — P. W. Bridgman,
Science “[A] history of twentieth-century physics as viewed through the eyes of one of its chief participants... The book is a necessity in the education of our younger
physicists. It is very valuable to all those who have any part in public affairs.” — Dinsmore Alter, Publications of the Astronomical Society of the Pacific “Physicists
everywhere will find Millikan’s autobiography a narrative of absorbing interest.” — J. G. Wilson, Science Progress “An interesting account of a busy scientist’s career
and absorbing descriptions of major advances of 20th-century physics to which Millikan made essential contributions. A rare history of a civilized, happy man.” —
Scientific American “Interestingly written and [...] not devoid of flashes of humor.” — Paul R. Heyl, The Scientific Monthly
Static Fields and Potentials Aug 17 2021 Static Fields and Potentials describes two of the fundamental interactions in nature: gravity and electromagnetism. The book
introduces the associated fields, potentials, and energies and explains the relationship among them. It shows how these interactions manifest themselves in different
ways, from the formation of stars to the operation of thund
Millikan’s School: A History of the California Institute of Technology Jul 28 2022 In November 1891, wealthy former abolitionist and Chicago politician Amos Throop
founded a thoroughly undistinguished small college in Pasadena, California, which he named after himself. Millikan’s School is the history of this institution that
stands today at the pinnacle of world academics, with 300 full-time faculty, nearly 1,000 undergraduate, 1,250 graduate students and 39 Caltech and alumni Nobel Prize
recipients. Although Amos Throop — the name of the college was changed to Caltech in 1920 — could not have realized the importance of geography, the fact that Pasadena
lay at the foot of Mount Wilson, was central to its success: astronomer George Ellery Hale built his telescope there in 1902, the finest at that time in the world.
Later Hale joined the board of trustees of the struggling school and persuaded Arthur Amos Noyes, former president of MIT and the nation’s leading physical chemist, to
join him in Pasadena. The third member of Caltech’s founding troika was renowned physicist Robert A. Millikan from the University of Chicago. The dedication of Caltech
in 1920 and the proclamation of what it stood for in science and education set the stage for Millikan, who functioned as the school’s president, to bring the best and
the brightest from all over the world — Theodore von Kármán in aeronautics, Thomas Hunt Morgan in biology, Paul Sophus Epstein in physics, Beno Gutenberg in seismology,
Linus Pauling in chemistry — to Pasadena to work in an ever larger number of areas in science and technology. The book also covers the funding, planning and
construction of the 200-inch telescope on Palomar Mountain, Willy Fowler’s work in nuclear astrophysics and the wartime rocket experiments that grew into the Jet
Propulsion Laboratory (JPL), today the world leader in deep-space exploration. “Millikan’s School presents an interesting and thoroughly reliable account of the
astonishing change over a period of a few years of a small technical school in Pasadena, California, into one of the world’s leading scientific institutions. “ — Linus
Pauling “In Millikan’s School, Judith Goodstein tells the remarkable story of the rise of Caltech... She details how Millikan, aided by Hale and Arthur Amos Noyes,
America’s leading physical chemist and another of Hale’s inspired acquisitions, took a former trade school and forged from it a ‘grandiose university among the orange
groves’... It would be impossible, while reading Goodstein’s lively account, not to be impressed by the energy, drive and boundless enthusiasm of men like Millikan,
Hale and Noyes... [who] had the bare-faced audacity to set about building an institute to rival the cream of the universities of Europe and America.” — Marcus Chown,
New Scientist “[Goodstein’s] story is first and foremost the tale of three men: the astronomer George Ellery Hale, the chemist Alfred Noyes, and the physicist Robert
Millikan. It is the story of their attempts to transform an undistinguished little school founded in 1891... into a world-class scientific establishment... [A] useful
book.” — Tony Rothman, Science “In Millikan’s School, the story of Throop [University]’s transformation into Caltech is told with precision... Judith Goodstein’s
history offers a quick tour of the landmarks of science in the mid-20th Century and a glance at how pure science puts itself at the service of government, commerce and
the military... Goodstein... approaches her subject with a healthy sense of humor and an acute sense of academic politics. She tells a wonderful story about how Caltech
lost to Princeton in a bidding war over the services of Albert Einstein, for example... To her credit, Goodstein asks the hard question: ‘What is the best way to do
science?’... Millikan’s School offers enough hard data to enable us to come to our own conclusions.” — Jonathan Kirsch, Los Angeles Times “A cleanly written,
scientifically well informed account of one of the world’s foremost institutions for science and technology.” — Ed Regis, Nature “Relying on archival material,
published secondary sources, and interviews with institute scientists, Goodstein presents a highly readable account of Caltech’s beginnings at the turn of the
century... substantive, informative, and a good read.” — Rebecca S. Lowen, Technology and Culture “As a history of science, this book is well crafted. Orderly in its
flow, it is not only a tribute to Millikan, but also places him within the development of physics as a field.” — Andrew Rolle, Southern California Quarterly “A
fascinating history that speaks to issues far larger than Cal Tech itself... This well-written and honest account (witness the many cited instances of anti-Semitism in
the scientific world) is both a good read and a sobering reminder that big science and top schools are not brought by storks.” — Carroll Pursell, History of Education
Quarterly “The author focuses on the personalities and the research fields of the principal scientific figures... The [...] emphasis on personalities, and capsule
surveys of relevant scientific fields produce a book that can be apprehended by a wide audience.” — Roger Geiger, Isis “This chronicle offers glimpses of the passion
and drive that have motivated a roster of distinguished scientists.” — Publishers Weekly “A lively tale... [Goodstein’s] individual profiles are lean and candid; her
background on subjects as diverse as nuclear astrophysics, seismology, aeronautical design, quantum mechanics and rocket fuel are crisp and understandable... With a
light style... and meticulous documentation, Goodstein has produced a tale worthy of her subject... “ — Marshall Robinson, Foundation News “A distinguished and uniquely
American institution has found its chronicler and its chronicle in Judith Goodstein’s thorough but compact story of Millikan ‘s School. The emergence of Caltech as a
powerhouse of science and engineering and a makeweight in the technological advancement of 20th century industry is both beautifully and reliably presented.” — Harry
Woolf, Institute for Advanced Study, Princeton University
Science Teaching Jun 14 2021 Science Teaching argues that science teaching and science teacher education can be improved if teachers know something of the history and
philosophy of science and if these topics are included in the science curriculum. The history and philosophy of science have important roles in many of the theoretical
issues that science educators need to address: what constitutes an appropriate science curriculum for all students; how science should be taught in traditional
cultures; how scientific literacy can be promoted; and the conflict which can occur between science curriculum and deep-seated religious or cultural values and
knowledge. Outlining the history of liberal approaches to the teaching of science, Michael Matthews elaborates contemporary curriculum developments that explicitly
address questions about the nature and the history of science. He provides examples of classroom teaching and develops useful arguments on constructivism, multicultural
science education and teacher education.
The Ten Most Beautiful Experiments Apr 24 2022 A dazzling, irresistible collection of the ten most groundbreaking and beautiful experiments in scientific history. With
the attention to detail of a historian and the storytelling ability of a novelist, New York Times science writer George Johnson celebrates these groundbreaking
experiments and re-creates a time when the world seemed filled with mysterious forces and scientists were in awe of light, electricity, and the human body. Here, we see
Galileo staring down gravity, Newton breaking apart light, and Pavlov studying his now famous dogs. This is science in its most creative, hands-on form, when ingenuity
of the mind is the most useful tool in the lab and the rewards of a well-considered experiment are on exquisite display.
The Nature of Science Oct 07 2020 An alphabetically arranged handbook contains essays on two hundred key principles, from Kepler's laws of planetary motion and
Mendel's laws of genetics, to lesser-known laws that explain everything from black holes to sunflower patterns.
The Atomic Theory Sep 25 2019
Experiments in Modern Physics Jun 02 2020 The present text is an outgrowth of such a laboratory course given by the author at the University of Rochester between 1959
and 1963. It consisted of a one-year course with two 3-hour meetings in the laboratory and two 1-hour lecture meetings weekly; the students had access to the laboratory
at all times and, in general, worked during hours of their own choice well in excess of the scheduled periods. The students worked in pairs, which in most cases
provides a highly motivating and successful relationship.The material included in this course was selected from those experiments in atomic and nuclear physics that
have laid the foundation and provided the evidence for modern quantum theory. The experiments were set up in such a fashion that they could be completed in a two- to
four-week period of normal work taking into account the other demands on the studentâ€™s time.
Nature of Science in General Chemistry Textbooks Feb 08 2021 Research in science education has recognized the importance of history and philosophy of science (HPS).
Nature of science (NOS) is considered to be an essential part of HPS with important implications for teaching science. The role played by textbooks in developing
students’ informed conceptions of NOS has been a source of considerable interest for science educators. In some parts of the world, textbooks become the curriculum and
determine to a great extent what is taught and learned in the classroom. Given this background and interest, this monograph has evaluated NOS in university level
general chemistry textbooks published in U.S.A. Most textbooks in this study provided little insight with respect to the nine criteria used for evaluating NOS. Some of
the textbooks, however, inevitably refer to HPS and thus provide guidelines for future textbooks. A few of the textbooks go into considerable detail to present the
atomic models of Dalton, Thomson, Rutherford, Bohr and wave mechanical to illustrate the tentative nature of scientific theories --- an important NOS aspect. These
results lead to the question: Are we teaching science as practiced by scientists? An answer to this question can help us to understand the importance of NOS, by
providing students an HPS-based environment, so that they too (just like the scientists) feel the thrill and excitement of discovering new things. This monograph
provides students and teachers guidelines for introducing various aspects of NOS, based on historical episodes.
The Rise of Robert Millikan: Portrait of a Life in American Science May 26 2022 “I do not consider myself to be Robert Millikan’s biographer. This book is not a full
record of Millikan’s life or even of his scientific career. It is an essay, very selective, on themes that are illustrated and illuminated by Millikan’s life in
American science. It is, as well, a portrait of the development of a scientist... Robert Millikan was among the most famous of American scientists; to the public of the
1920s, Millikan represented science. The first American-born physicist to win the Nobel Prize, Millikan was a leader in the application of scientific research to
military problems during World War I and a guiding force in the rise of the California Institute of Technology to a preeminent place in American scientific education
and research. His life is therefore peculiarly suited to illuminate and provide texture for the vast changes that have taken place in science during the twentieth
century. In this extended essay, I employ the biographical mode to explore several important aspects of this theme. Millikan was successively a teacher, researcher,
administrator, entrepreneur, and sage. By describing the novel roles that he assumed, I suggest how science grew in complexity and carved out an essential place for
itself in our general culture.” — Robert H. Kargon, from the Preface of The Rise of Robert Millikan: Portrait of a Life in American Science “Professor Kargon... has
given us a sympathetic account of Millikan’s scientific career, including his great triumphs, his rearguard actions to defend untenable positions, and the eventual
rejection or revision of every major result or standpoint. But he is more concerned with Millikan’s influence on the developing American physics community and with
Millikan’s role in advancing American science generally and American higher education... Together with the chemist A.P. Noyes and the astronomer G.E. Hale, Millikan...
believed in an American scientific destiny... This picture of American science is presented with great insight, tremendous learning, and wit... Professor Kargon’s book
strikes a happy balance between being an interpretive story of a scientific life and a social history of science in America. Every reader interested in science or in
the place of science in society will come away from this book with new information, important insights and a better understanding of the growth of scientific ideas and
institutions in the twentieth century.” — I. Bernard Cohen, Nature “With the publication of this volume by Kargon, readers now have new and valuable access to much
material about Millikan that was previously unavailable... Kargon states that he is not writing a biography of Millikan but rather a portrait of the man and the
scientific scene in early 20th-century America... he has succeeded well in this endeavor... the book is well written, and readers who are already reasonably conversant
with 20th-century developments in physics will find much that is illuminating... a genuine contribution to the history of science.” — Katherine R. Sopka, American
Scientist “[H]ere is an admirable piece of work... Kargon has not sought to make his readers like his subject, but only to understand his scientific style, his
achievements, and his character, and to perceive how his life was ‘a microcosm of new roles assumed by the scientist during the course of the twentieth century’...
Kargon’s [...] insights [are] important, and his book [is] deserving of a careful study. “ — Robert C. Post, The American Historical Review “A useful corrective to
Millikan’s self-portrait that reveals some of the blemishes, as well as the embellishments, of an important life in American science.” — Robert W. Seidel, Science “For
over thirty years, the only overview of Millikan’s life available to the layman was his own selective autobiography. That book either omitted or told only one side
(sometimes biased by hindsight) of many important controversial episodes associated with his achievements and views... Kargon’s portrait-essay deals with some of these
neglected incidents in a well-written and coherent manner aimed at a wide readership.” — John L. Michel, Technology and Culture “A very readable work with the virtue of
containing a great deal of information in a brief compass. Kargon’s book deserves and will receive a wide audience as the successor to its subject’s autobiography...
[Kargon] also merits credit for interesting discussions on Millikan as a statesman, administrator, and spokesman for science... a clearly first-rate narrative...” —
Nathan Reingold, Isis “Admirably, Kargon combines institutional with intellectual history... Kargon offers a fascinating discussion of Millikan’s and George Hale’s
contributions to war research, the California Institute of Technology, and the Mount Wilson Observatory. Kargon rightly stresses the collaborators’ links with the
leaders of finance and industry developing Los Angeles... as a brief sketch of Millikan the scientific institution builder, Kargon’s book deserves the wide audience he
seeks.” — Peter Galison, The Journal of American History “The book leaves us in no doubt about [Millikan’s] ability, but does not gloss over his occasional obstinacy or
his wishful thinking about past errors, matters on which some histories tend to be silent. Millikan was not a revolutionary who started new ideas, but the author

stresses — rightly — the importance of men like him for the progress of science.” — Rudolf Peierls, The New York Review of Books “A gem of a book — thought-provoking,
insightful, highly interesting reading.” — Lawrence Badash, University of California, Santa Barbara “The author skillfully weaves the story of Millikan with the story
of modern science in a book that will be well received by a variety of audiences from professional historians of science to the general public.” — Choice “Kargon’s
background in physics serves him well in placing Millikan’s work in its theoretical context, in the analysis of the work itself, and in generally managing to capture
both the intense excitement and the routine involved in testing the ideas of the giants of that period in physics... Kargon... has certainly opened enough questions in
this perceptive work — in addition to the large number that he has settled; and he has demonstrated an important use for the biographical mode. The general American
historian as well as the historian of science can profit from reading this volume.” — George H. Daniels, The Historian “Robert Millikan’s scientific career, his
character, and his roles as teacher, administrator at the California Institute of Technology, entrepreneur, and public figure are the topics covered in this biography.
Even in discussing Millikan’s later decline as a front-line scientist, author Robert Kargon treats the scientist with compassion and fairness and portrays him as a manyfaceted, often controversial man with doubts and uncertainties at the height of his fame... The high school physics student will find this book engaging and insightful
in its description of a scientist struggling with science, self, and society.” — A. Cordell Perkes, The Science Teacher “[V]ery well researched and written. Robert
Kargon gives an excellent picture of the rise of American physics, from the years when every aspiring young American physicist wanted to go to Germany to study, to the
years when every aspiring young European physicist wanted to come to the United States for the same purpose. He clearly understands science, yet knows how to present
its history so that it is interesting and meaningful to non-scientists. He tells not only of Millikan’s triumphs, but of his doubts as well; of his discoveries, and
also of his mistakes... All in all, this is an excellent book, strongly recommended to the reader who is interested in the history of American science, and in the life
of an outstanding practitioner of it.” — Donald E. Osterbrock, The Wisconsin Magazine of History
The Electron Oct 31 2022
Oil Spill Dispersants Aug 24 2019 Approximately 3 million gallons of oil or refined petroleum products are spilled into U.S. waters every year. Oil dispersants
(chemical agents such as surfactants, solvents, and other compounds) are used to reduce the effect of oil spills by changing the chemical and physical properties of the
oil. By enhancing the amount of oil that physically mixes into the water, dispersants can reduce the potential that a surface slick will contaminate shoreline habitats.
Although called for in the Oil Pollution Act of 1990 as a tool for minimizing the impact of oil spills, the use of chemical dispersants has long been controversial.
This book reviews the adequacy of existing information and ongoing research regarding the effectiveness of dispersants as an oil spill response technique, as well as
the effect of dispersed oil on marine and coastal ecosystems. Oil Spill Dispersants also includes recommended steps for policy makers faced with making hard choices
regarding the use of dispersants as part of spill contingency planning efforts or during actual spills.
The Discovery of Subatomic Particles Revised Edition Jun 22 2019 An account of twentieth century advances in physics introduces the fundamentals of classic physics
that played crucial roles in key discoveries including those of the electron, proton, and neutron, in a volume that covers the link between subatomic particle
discoveries and contemporary research. (Science & Mathematics)
Principles of Modern Chemistry Jan 22 2022 Long considered the standard for honors and high-level mainstream general chemistry courses, PRINCIPLES OF MODERN CHEMISTRY,
7e continues to set the standard as the most modern, rigorous, and chemically and mathematically accurate text on the market. Thoroughly revised throughout to
strengthen its sound atoms first approach, this authoritative text now features new and updated content, and more mathematically accurate and artistic atomic and
molecular orbital art. In addition, the text is now more student friendly without compromising its rigor. End-of-chapter study aids now focus on only the most important
key objectives, equations and concepts, making it easier for students to locate chapter content, while new applications to a wide range of disciplines, such as biology,
chemical engineering, biochemistry, and medicine deepen students' understanding of the relevance of chemistry beyond the classroom. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook version.
Physics for Scientists and Engineers Jul 16 2021 This textbook for a calculus-based physics course for non-physics majors includes end-of-chapter summaries, key
concepts, real-world applications, and problems.
Constructing Scientific Understanding Through Contextual Teaching Nov 07 2020 Learning by Doing" is about the history of experimentation in science education. The
teaching of science through experiments and observation is essential to the natural sciences and its pedagogy. These have been conducted as both demonstration or as
student exercises. The experimental method is seen as giving the student vital competence, skills and experiences, both at the school and at the university level. This
volume addresses the historical development of experiments in science education, which has been largely neglected so far. The contributors of "Learning by Doing" pay
attention to various aspects ranging from economic aspects of instrument making for science teaching, to the political meanings of experimental science education from
the 17th to the 20th century. This collected volume opens the field for further debate by emphasizing the importance of experiments for both, historians of science and
science educators. [Présentation de l'éditeur].
Students’ Understanding of Research Methodology in the Context of Dynamics of Scientific Progress Dec 29 2019 This book discusses how to improve high school students’
understanding of research methodology based on alternative interpretations of data, role of controversies, creativity and the scientific method, in the context of the
oil drop experiment. These aspects form an important part of the nature of science (NOS). The study reported in this volume is is based on a reflective, explicit and
activity-based approach to teaching nature of science (NOS) that can facilitate high school students’ understanding of how scientists elaborate theoretical frameworks,
design experiments, report data that leads to controversies and finally with the collaboration of the scientific community a consensus is reached. Most students changed
their perspective and drew concept maps in which they emphasized the creative, accumulative, controversial nature of science and the scientific method.
Oil in the Sea III Jul 24 2019 Since the early 1970s, experts have recognized that petroleum pollutants were being discharged in marine waters worldwide, from oil
spills, vessel operations, and land-based sources. Public attention to oil spills has forced improvements. Still, a considerable amount of oil is discharged yearly into
sensitive coastal environments. Oil in the Sea provides the best available estimate of oil pollutant discharge into marine waters, including an evaluation of the
methods for assessing petroleum load and a discussion about the concerns these loads represent. Featuring close-up looks at the Exxon Valdez spill and other notable
events, the book identifies important research questions and makes recommendations for better analysis ofâ€"and more effective measures againstâ€"pollutant discharge.
The book discusses: Inputâ€"where the discharges come from, including the role of two-stroke engines used on recreational craft. Behavior or fateâ€"how oil is affected
by processes such as evaporation as it moves through the marine environment. Effectsâ€"what we know about the effects of petroleum hydrocarbons on marine organisms and
ecosystems. Providing a needed update on a problem of international importance, this book will be of interest to energy policy makers, industry officials and managers,
engineers and researchers, and advocates for the marine environment.
Measuring Nothing, Repeatedly Jan 10 2021 There have been many recent discussions of the 'replication crisis' in psychology and other social sciences. This has been
attributed, in part, to the fact that researchers hesitate to submit null results and journals fail to publish such results. In this book Allan Franklin and Ronald
Laymon analyze what constitutes a null result and present evidence, covering a 400-year history, that null results play significant roles in physics.
The Scientific Imagination Dec 21 2021 The imagination, our capacity to entertain thoughts and ideas "in the mind's eye," is indispensable in science as elsewhere in
human life. Indeed, common scientific practices such as modeling and idealization rely on the imagination to construct simplified, stylized scenarios essential for
scientific understanding. Yet the philosophy of science has traditionally shied away from according an important role to the imagination, wary of psychologizing
fundamental scientific concepts like explanation and justification. In recent years, however, advances in thinking about creativity and fiction, and their relation to
theorizing and understanding, have prompted a move away from older philosophical perspectives and toward a greater acknowledgement of the place of the imagination in
scientific practice. Meanwhile, psychologists have engaged in significant experimental work on the role of the imagination in causal thinking and probabilistic
reasoning. The Scientific Imagination delves into this burgeoning area of debate at the intersection of the philosophy and practice of science, bringing together the
work of leading researchers in philosophy and psychology. Philosophers discuss such topics as modeling, idealization, metaphor and explanation, examining their role
within science as well as how they affect questions in metaphysics, epistemology and philosophy of language. Psychologists discuss how our imaginative capacities
develop and how they work, their relationships with processes of reasoning, and how they compare to related capacities, such as categorization and counterfactual
thinking. Together, these contributions combine to provide a comprehensive and exciting picture of the scientific imagination.
On the Elementary Electrical Charge and the Avogadro Constant Sep 05 2020
How Experiments End Nov 27 2019 Preface 1. Introduction 1.1. Strategies of Demonstration 1.2. Errors and Endings 1.3. Presuppositions and the Scope of Experimental
Autonomy 1.4. Overview 2. From Aggregates to Atoms 2.1. History versus Statistics 2.2. The Apparatus of Averages 2.3. Molecular Magnets 2.4. The Electron 2.5.
Einstein's Experiment 2.6. Einstein's Presuppositions 2.7. The Forgotten Influence of Terrestrial Magnetism 2.8. Expectations Defied 2.9. Ducks, Rabbits, and Errors
2.10. The Scylla and Charybdis of Ending an Experiment 3. Particles and Theories 3.1. Particles One by One 3.2. Millikan's Cosmic Rays 3.3. Beliefs behind the "Birth
Cry of Atoms" 3.4. Contesting Instruments and Theories 3.5. Testing Quantum Mechanics 3.6. Quantum Theory Fails 3.7. A New Kind of Radiation 3.8. Regrouping the
Phenomena 3.9. Two Cases for a New Particle 3.10. Corroboration by Theory, Corroboration by Experiment 3.11. Persuasive Evidence and the End of Experiments 4. Ending a
High-Energy Physics Experiment 4.1. The Scale of High-Energy Physics 4.2. The Collective Wisdom: No Neutral Currents 4.3. Symmetries and Infinities 4.4. Priorities 4.5.
Good Reasons for Disbelief 4.6. The Role of Theorists 4.7. Background and Signal 4.8. Do Neutral Currents "Really Exist"? 4.9. A Picture Book Event 4.10. The Expanding
Circle of Belief 4.11. Models, Background, and Commitment 4.12. Experiment 1A: Parts and Participants 4.13. Short Circuits and High Theory 4.14. First Data 4.15.
"Shadow of a Suspicion" 4.16. Dismantling an Ending 4.17. "I Don't See How to Make These Effects Go Away" 5. Theoretical and Experimental Cultures 5.1. Levels of
Theoretical Commitment 5.2. Long-Term Constraints 5.3. Middle-Term Constraints 5.4. Short-Term Constraints 5.5. Carving Away the Background 5.6. Directness, Stability,
and the Stubbornness of Phenomena 6. Scale, Complexity, and the End of Experiments 6.1. The Assembly of Arguments 6.2. Collaborations and Communities 6.3. Subgroups,
Arguments, and History 6.4. The End Appendix: Authors of Papers on Neutral Currents Abbreviations for Archival Sources Bibliography Index.
Background to Modern Science Mar 31 2020 Originally published in 1938, this book contains ten lectures on subjects such as parasitology, radioactivity, astronomy and
evolution theory.
Understanding Oil Spills and Oil Spill Response Oct 26 2019
Nature, the Artful Modeler Nov 19 2021 How fixed are the happenings in Nature and how are they fixed? These lectures address what our scientific successes at
predicting and manipulating the world around us suggest in answer. One—very orthodox—account teaches that the sciences offer general truths that we combine with local
facts to derive our expectations about what will happen, either naturally or when we build a device to design, be it a laser, a washing machine, an anti-malarial bed
net, or an auction for the airwaves. In these three 2017 Carus Lectures Nancy Cartwright offers a different picture, one in which neither we, nor Nature, have such nice
rules to go by. Getting real predictions about real happenings is an engineering enterprise that makes clever use of a great variety of different kinds of knowledge,
with few real derivations in sight anywhere. It takes artful modeling. Orthodoxy would have it that how we do it is not reflective of how Nature does it. It is, rather,
a consequence of human epistemic limitations. That, Cartwright argues, is to put our reasoning just back to front. We should read our image of what Nature is like from
the way our sciences work when they work best in getting us around in it, non plump for a pre-set image of how Nature must work to derive what an ideal science, freed
of human failings, would be like. Putting the order of inference right way around implies that like us, Nature too is an artful modeler. Lecture 1 is an exercise in
description. It is a study of the practices of science when the sciences intersect with the world and, then, of what that world is most likely like given the successes
of these practices. Millikan's famous oil drop experiment, and the range of knowledge pieced together to make it work, are used to illustrate that events in the world
do not occur in patterns that can be properly described in so-called "laws of nature." Nevertheless, they yield to artful modeling. Without a huge leap of faith, that,
it seems, is the most we can assume about the happenings in Nature. Lecture 2 is an exercise in metaphysics. How could the arrangements of happenings come to be that
way? In answer, Cartwright urges an ontology in which powers act together in different ways depending on the arrangements they find themselves in to produce what
happens. It is a metaphysics in which possibilia are real because powers and arrangement are permissive—they constrain but often do not dictate outcomes (as we see in
contemporary quantum theory). Lecture 3, based on Cartwright's work on evidence-based policy and randomized controlled trials, is an exercise in the philosophy of
social technology: How we can put our knowledge of powers and our skills at artful modeling to work to build more decent societies and how we can use our knowledge and
skills to evaluate when our attempts are working. The lectures are important because: They offer an original view on the age-old question of scientific realism in which
our knowledge is genuine, yet our scientific principles are neither true nor false but are, rather, templates for building good models. Powers are center-stage in
metaphysics right now. Back-reading them from the successes of scientific practice, as Lecture 2 does, provides a new perspective on what they are and how they
function. There is a loud call nowadays to make philosophy relevant to "real life." That's just what happens in Lecture 3, where Cartwright applies the lesson of
Lectures 1 and 2 to argue for a serious rethink of the way that we are urged—and in some places mandated—to use evidence to predict the outcomes of our social policies.

The Millikan Oil Drop Experiment Jul 04 2020
Modern Physics for Scientists and Engineers Apr 12 2021 With more than 100 years of combined teaching experience and PhDs in particle, nuclear, and condensed-matter
physics, these three authors could hardly be better qualified to write this introduction to modern physics. They have combined their award-winning teaching skills with
their experience writing best-selling textbooks to produce a readable and comprehensive account of the physics that has developed over the last hundred years and led to
today's ubiquitous technology. Assuming the knowledge of a typical freshman course in classical physics, they lead the reader through relativity, quantum mechanics, and
the most important applications of both of these fascinating theories.For Adopting Professors, a detailed Instructors Manual is also available.
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