longitudinal waves gizmo

longitudinal waves gizmo offers an exceptional interactive learning experience, allowing
students and educators to explore the fundamental properties and behaviors of these
essential wave phenomena. This comprehensive article will delve into the intricacies of
longitudinal waves, explaining their generation, propagation, and characteristics as
visualized through the Gizmo. We will cover topics such as compressions and rarefactions,
wave speed, amplitude, and frequency in the context of the simulation. Furthermore, we
will discuss how the Gizmo facilitates understanding of wave superposition and
interference, providing a solid foundation for comprehending more complex wave
mechanics. Prepare to gain a deep appreciation for how these vibrations travel through
various media.

Introduction to Longitudinal Waves

Understanding the Longitudinal Waves Gizmo

Key Concepts Explored in the Gizmo

Applications and Further Exploration

Understanding Longitudinal Waves

Longitudinal waves are a fundamental type of wave motion where the particles of the
medium oscillate parallel to the direction of energy transfer. Unlike transverse waves,
where particle displacement is perpendicular to the wave's direction of travel, longitudinal
waves involve a series of compressions and rarefactions. Imagine a slinky being pushed
and pulled; the compressions are areas where the coils are bunched together, and the
rarefactions are where they are spread apart. This back-and-forth motion transmits energy
through the medium without permanently displacing the particles themselves. Sound
waves are the most common example of longitudinal waves, traveling through air, water,
and solids.

Compression and Rarefaction

The core components of a longitudinal wave are compressions and rarefactions.
Compressions represent regions of higher particle density and pressure, where the particles
of the medium are momentarily closer together. Conversely, rarefactions are areas of lower
particle density and pressure, where the particles are spread further apart. As a longitudinal
wave propagates, these regions of compression and rarefaction move through the medium,
carrying energy with them. The visual representation in a simulation like the longitudinal
waves Gizmo clearly depicts these zones, making the abstract concept tangible.



Wave Propagation Mediums

Longitudinal waves require a medium to travel; they cannot propagate through a vacuum.
The characteristics of the medium significantly influence the wave's speed and behavior.
For instance, sound travels faster in denser materials like solids than in gases. The particles
within the medium are responsible for transmitting the wave energy by colliding with their
neighbors. Understanding which mediums support longitudinal wave propagation is crucial
for grasping how phenomena like earthquakes (seismic P-waves) or sonar signals function.

Exploring the Longitudinal Waves Gizmo

The longitudinal waves Gizmo provides an intuitive and interactive platform for visualizing
and experimenting with the principles of longitudinal wave motion. This virtual laboratory
allows users to manipulate various parameters and observe their direct impact on wave
characteristics. Through its clear graphical interface, the Gizmo simplifies complex physics
concepts, making them accessible to a wide range of learners. Users can control the
frequency of the wave source, the amplitude of the oscillation, and the properties of the
medium, fostering a deeper understanding through active engagement.

Setting Up and Controlling the Simulation

Setting up the longitudinal waves Gizmo is straightforward. Users can typically select the
type of medium (e.q., spring, gas) and then adjust the parameters of the wave generator.
This often includes a slider or input field for frequency, which determines how many
oscillations occur per second, and amplitude, which dictates the maximum displacement of
the particles from their equilibrium position. The Gizmo also allows for the visualization of
particle motion, showing individual particles oscillating back and forth. Controlling these
variables allows for a systematic investigation of wave properties.

Visualizing Compressions and Rarefactions

A key strength of the longitudinal waves Gizmo is its ability to visually represent
compressions and rarefactions in real-time. As the wave generator oscillates, users can see
the particles bunching up to form compressions and spreading out to form rarefactions. The
Gizmo often uses color coding or density variations to highlight these regions, making it
easy to track their movement through the simulated medium. Observing these visual cues
helps solidify the understanding of how energy is transferred via these density fluctuations.

Measuring Wave Properties

The longitudinal waves Gizmo often includes tools for measuring key wave properties.
Users can typically measure the wavelength, which is the distance between two
consecutive compressions or rarefactions. They can also measure the wave speed, often by
timing how long it takes for a compression to travel a known distance. By measuring
amplitude and frequency, learners can also explore the relationships between these



variables and their effects on the wave's overall behavior and energy. These measurement
tools transform the Gizmo from a passive viewer into an active experimental setup.

Key Concepts Explored in the Gizmo

The longitudinal waves Gizmo is an invaluable tool for understanding a multitude of physics
principles related to wave mechanics. Beyond the basic visualization of compressions and
rarefactions, it allows for hands-on exploration of how different factors influence wave
behavior. This interactive approach significantly enhances comprehension compared to
static diagrams or textbook descriptions, providing a dynamic and engaging learning
environment for students of all levels.

Wave Speed and Medium Properties

A critical aspect explored in the longitudinal waves Gizmo is the relationship between wave
speed and the properties of the medium. Users can often change the density or elasticity of
the simulated medium and observe how this affects the speed at which the longitudinal
waves propagate. For instance, increasing the density might slow down the wave, while
increasing stiffness could speed it up. This direct observation helps learners understand
why sound travels at different speeds through air, water, and solid objects.

Amplitude and Energy Transfer

The Gizmo also allows for detailed investigation into the concept of amplitude in
longitudinal waves. By increasing or decreasing the amplitude of the wave source, users
can observe how the extent of particle displacement changes. Furthermore, the Gizmo can
often illustrate how amplitude relates to the energy carried by the wave. Waves with larger
amplitudes typically transfer more energy, which can be visualized through effects like
greater displacement of particles or more pronounced compressions and rarefactions.

Frequency, Wavelength, and Period

The interplay between frequency, wavelength, and period is another fundamental concept
readily explored using the longitudinal waves Gizmo. Users can set a specific frequency and
observe the resulting wavelength, or vice versa. The Gizmo often visually demonstrates the
inverse relationship between frequency and wavelength for a constant wave speed.
Understanding the period, which is the time for one complete oscillation, is also facilitated
by observing the motion of individual particles or the progression of wave crests.

Superposition and Interference

Advanced explorations within the longitudinal waves Gizmo can include the principles of
superposition and interference. By introducing two or more wave sources, users can



observe how longitudinal waves interact when they meet. The Gizmo can visually depict
constructive interference, where compressions align to create a stronger compression, and
destructive interference, where a compression from one wave meets a rarefaction from
another, potentially canceling each other out. This aspect of the simulation is crucial for
understanding phenomena like noise cancellation or acoustic resonance.

Applications and Further Exploration

The understanding gained from using the longitudinal waves Gizmo extends far beyond the
virtual simulation, connecting directly to numerous real-world applications and encouraging
further scientific inquiry. By mastering the foundational principles of longitudinal wave
propagation, students can begin to appreciate their significance in fields ranging from
acoustics and seismology to medical imaging and communication technologies. The Gizmo
serves as a powerful springboard for deeper learning and exploration.

Sound and Acoustics

The most prominent real-world application of longitudinal waves is sound. The Gizmo
directly models how sound travels through air as a series of compressions and rarefactions.
This understanding is fundamental to the study of acoustics, including how musical
instruments produce sound, how sound travels in different environments, and the principles
behind audio technologies such as speakers and microphones. Exploring the effect of
medium density on sound speed, for example, helps explain why sounds seem different
underwater.

Seismology and Earthquakes

Seismic waves, particularly P-waves (primary waves), are a prime example of longitudinal
waves generated by earthquakes. These waves travel through the Earth's interior, causing
compressions and dilations in the rock. The longitudinal waves Gizmo can provide an
analogy for understanding how these waves are generated at the earthquake's source and
how they propagate outward. Studying their speed and behavior is critical for seismologists
to locate earthquakes and understand Earth's internal structure.

Medical Imaging and Ultrasound

Ultrasound technology, widely used in medical diagnostics, relies on the principles of
longitudinal waves. High-frequency sound waves are transmitted into the body, and their
reflections (echoes) are detected. The time it takes for these echoes to return, and their
intensity, provides information about internal structures. The longitudinal waves Gizmo
helps illustrate the basic concept of sending pulses of energy through a medium and
interpreting the returning waves, a core principle of ultrasound imaging.



Further Research Avenues

The interactive nature of the longitudinal waves Gizmo can spark curiosity and lead to
further research. Students might investigate the Doppler effect for longitudinal waves,
explore the behavior of waves in non-uniform mediums, or delve into the mathematical
equations that describe longitudinal wave motion. The ability to experiment and observe
directly within the Gizmo often prompts deeper questions that drive independent learning
and inquiry into advanced wave phenomena.

Frequently Asked Questions

What is the primary characteristic of a longitudinal
wave as observed in the Gizmo?

In the Gizmo, a longitudinal wave is characterized by particles in the medium oscillating
parallel to the direction of wave propagation. This means compressions and rarefactions
travel through the medium, unlike transverse waves where oscillations are perpendicular.

How does changing the frequency of the source affect
the longitudinal wave in the Gizmo?

Increasing the frequency of the source in the Gizmo results in more compressions and
rarefactions passing a point per unit time, leading to a shorter wavelength. The speed of
the wave generally remains constant if the medium's properties don't change.

What happens to the amplitude of a longitudinal wave
in the Gizmo when the source's intensity is increased?

Increasing the intensity or force of the source in the Gizmo leads to larger compressions
and more pronounced rarefactions, which translates to a greater amplitude. This means the
particles in the medium are displaced further from their equilibrium positions.

Can you observe the concept of superposition with
longitudinal waves in the Gizmo, and if so, how?

Yes, the Gizmo often allows for observing superposition by introducing multiple sources or
reflecting waves. When two longitudinal waves meet, their compressions and rarefactions
can either reinforce each other (constructive interference) or cancel each other out
(destructive interference), leading to variations in amplitude.

What is the role of the medium in the propagation of
longitudinal waves as demonstrated by the Gizmo?

The Gizmo illustrates that longitudinal waves require a medium (like a spring or air) to
propagate. The medium's particles are what oscillate, transferring the energy of the wave.



The properties of the medium, such as its density and elasticity, can affect the wave's
speed and other characteristics.

Additional Resources

Here are 9 book titles related to longitudinal waves, designed with your request for italics in
mind, along with brief descriptions:

1. Understanding Sound: The Language of Longitudinal Waves

This introductory physics text delves into the fundamental principles of sound as a prime
example of longitudinal waves. It explores how compressions and rarefactions propagate
through a medium, explaining concepts like frequency, wavelength, and amplitude in
relation to sound perception. The book would likely include practical examples and
analogies to make the abstract nature of wave motion more accessible.

2. The Physics of Vibrations: From Simple Harmonic Motion to Complex Waveforms
Focusing on the underlying mechanics, this book examines the origins of vibrations that
lead to longitudinal wave generation. It would cover simple harmonic motion as the building
block for more complex wave behaviors, and discuss how these vibrations translate into
propagating disturbances in solids, liquids, and gases. The text aims to provide a solid
theoretical foundation for understanding wave phenomena.

3. Seismic Waves: Earth's Internal Structure Revealed by Longitudinal Propagation

This specialized volume explores the critical role of longitudinal waves, specifically P-waves,
in seismology. It explains how these waves travel through the Earth's interior, refracting
and reflecting off different layers, and how their travel times and characteristics are used to
map the planet's core, mantle, and crust. The book would be essential for geophysicists and
those interested in Earth sciences.

4. Acoustic Phenomena: Exploring Longitudinal Wave Interactions and Applications

This book investigates the diverse world of acoustic phenomena, from musical instruments
to ultrasonic imaging, all driven by longitudinal waves. It would explore how these waves
interact with their environments, including reflection, refraction, diffraction, and
interference, and detail various technological applications that rely on these principles. The
text offers a blend of theoretical physics and practical engineering.

5. Fluid Dynamics and Sound: The Interplay of Medium and Wave

This title examines the intricate relationship between fluids and the longitudinal waves that
travel through them, with a strong emphasis on sound. It would discuss how the properties
of fluids, such as density and bulk modulus, influence the speed and behavior of sound
waves, and explore phenomena like turbulence and shock waves in this context. The book
is ideal for students of fluid mechanics and acoustics.

6. The Science of Ultrasound: Harnessing Longitudinal Waves for Imaging and Therapy

This book provides an in-depth look at the medical and industrial applications of ultrasound,
a form of high-frequency longitudinal waves. It details the principles of ultrasound
generation and detection, the physics of wave propagation in biological tissues, and the
various imaging techniques and therapeutic uses. The text bridges the gap between
fundamental wave physics and cutting-edge technology.



7. Waves and Oscillations: A Comprehensive Treatise on Mechanical Disturbances

Serving as a comprehensive textbook, this work covers the broad spectrum of mechanical
waves and oscillations, with significant attention paid to longitudinal wave mechanics. It
would offer rigorous mathematical treatments of wave equations, explore various damping
mechanisms, and analyze the superposition and interference of waves. This book is suited
for advanced physics students and researchers.

8. Musical Acoustics: The Physics of Sound Production in Instruments

This engaging book explores how musical instruments generate and manipulate
longitudinal sound waves to create music. It would analyze the acoustic properties of
different instrument families, explaining how vibrations in strings, air columns, and
membranes result in complex harmonic spectra, and how the shape and material of an
instrument influence its sound. The text is a fascinating blend of physics and artistry.

9. Shock Waves: Extreme Phenomena of Longitudinal Wave Propagation

This advanced text delves into the physics of shock waves, a phenomenon characterized by
extremely rapid, high-pressure longitudinal disturbances. It would cover the generation and
propagation of shock waves in gases, liquids, and solids, discussing their properties,
theoretical modeling, and applications in fields like aerodynamics, explosives, and
astrophysics. The book is intended for advanced students and researchers in physics and
engineering.

Longitudinal Waves Gizmo

Find other PDF articles:
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Understanding Longitudinal Waves: A Deep Dive into
the Gizmo and Beyond

This ebook provides a comprehensive exploration of longitudinal waves, utilizing the interactive
Gizmo simulation as a primary learning tool, and expanding upon its functionalities to understand
real-world applications and advanced concepts. We will delve into the fundamental principles,
explore practical examples, and examine recent research advancements in this critical area of
physics.

Ebook Title: Mastering Longitudinal Waves: A Comprehensive Guide Using the Gizmo Simulation
Contents Outline:

Introduction: What are longitudinal waves? Why are they important?
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Chapter 1: The Longitudinal Wave Gizmo - An Interactive Exploration: Features, functionalities, and
effective usage strategies.

Chapter 2: Fundamental Principles of Longitudinal Waves: Wavelength, frequency, amplitude, speed,
and their interrelationships.

Chapter 3: Types and Examples of Longitudinal Waves: Sound waves, seismic waves (P-waves), and
ultrasonic waves. Real-world applications.

Chapter 4: Mathematical Representation of Longitudinal Waves: Wave equations, superposition, and
interference.

Chapter 5: Advanced Topics and Recent Research: Nonlinear wave propagation, applications in
medical imaging, and material characterization.

Chapter 6: Practical Applications and Case Studies: Sonar, ultrasound technology, seismology, and
other relevant fields.

Chapter 7: Troubleshooting and Tips for Using the Gizmo: Addressing common challenges and
maximizing learning outcomes.

Conclusion: Recap of key concepts and future directions in longitudinal wave research.

Detailed Explanation of Outline Points:

Introduction: This section will define longitudinal waves, differentiating them from transverse
waves, and highlighting their significance in various scientific disciplines and everyday life. We'll
establish the importance of understanding these waves and introduce the Gizmo as a valuable
learning tool.

Chapter 1: The Longitudinal Wave Gizmo - An Interactive Exploration: This chapter will provide a
detailed walkthrough of the interactive Gizmo simulation, explaining its user interface, parameters
that can be adjusted (e.g., frequency, amplitude), and how to effectively use it to visualize and
understand wave behavior. We'll provide step-by-step instructions and screenshots.

Chapter 2: Fundamental Principles of Longitudinal Waves: This chapter will define and explain key
concepts such as wavelength, frequency, amplitude, and wave speed. We'll discuss the relationships
between these parameters and how they affect the characteristics of a longitudinal wave. Relevant
equations will be introduced and explained.

Chapter 3: Types and Examples of Longitudinal Waves: This chapter will explore various types of
longitudinal waves, including sound waves, seismic P-waves, and ultrasonic waves. We will provide
real-world examples of each type and discuss their applications in different fields, such as medical
imaging, communication, and geological surveys.

Chapter 4: Mathematical Representation of Longitudinal Waves: This chapter will delve into the
mathematical description of longitudinal waves, introducing the wave equation and explaining
concepts like superposition and interference. We'll provide examples and solve simple problems to
illustrate these concepts.

Chapter 5: Advanced Topics and Recent Research: This chapter will explore more advanced topics,
such as nonlinear wave propagation and recent research advancements in longitudinal wave
applications. We will discuss areas like medical imaging (e.g., ultrasound), material characterization,
and the development of new technologies based on longitudinal waves. We will cite relevant peer-
reviewed research articles.

Chapter 6: Practical Applications and Case Studies: This chapter will provide in-depth explorations



of the practical applications of longitudinal waves. We'll examine case studies from various fields,
such as sonar technology used in submarines and underwater mapping, ultrasound used in medical
diagnostics, and seismology in earthquake studies. Each application will be detailed, explaining the
underlying principles and significance.

Chapter 7: Troubleshooting and Tips for Using the Gizmo: This chapter is dedicated to providing
practical tips and troubleshooting advice for users of the Longitudinal Wave Gizmo. We’ll address
common problems, offer solutions, and suggest strategies to maximize the learning experience. This
section will be crucial for enhancing user engagement and problem-solving skills.

Conclusion: This final chapter will summarize the key concepts covered throughout the ebook,
reinforcing the understanding of longitudinal waves and their significance. It will also highlight
potential areas for future exploration and research in this field.

Frequently Asked Questions (FAQs)

1. What is the difference between a longitudinal wave and a transverse wave? Longitudinal waves
have oscillations parallel to the direction of wave propagation, unlike transverse waves, where
oscillations are perpendicular.

2. How does the Longitudinal Wave Gizmo help in understanding wave properties? The Gizmo allows
for interactive manipulation of wave parameters (amplitude, frequency) and visualizes the resulting
changes in wave characteristics.

3. What are the limitations of the Gizmo? The Gizmo provides a simplified model; real-world wave
propagation is often more complex due to factors not included in the simulation.

4. What are some real-world examples of longitudinal waves besides sound? Seismic P-waves
(earthquakes), ultrasound waves used in medical imaging, and waves in springs are examples.

5. How is the speed of a longitudinal wave determined? The speed depends on the properties of the
medium through which it travels (e.g., density, elasticity).

6. What is the significance of wave interference? Interference (constructive and destructive) leads to
patterns of amplification or cancellation of waves, impacting sound quality and other wave
phenomena.

7. How are longitudinal waves used in medical imaging? Ultrasound technology utilizes high-
frequency longitudinal waves to create images of internal body structures.

8. What are some recent advancements in the study of longitudinal waves? Research focuses on
nonlinear wave propagation, metamaterials for wave manipulation, and advanced applications in
sensing and imaging.

9. Where can I find more resources on longitudinal waves? Textbooks on physics, online educational
resources, and scientific journals provide further information.



Related Articles:

1. Introduction to Wave Phenomena: A foundational overview of wave types and their fundamental
properties.

2. Transverse Waves Explained: A comparative study of transverse waves, highlighting the
differences and similarities with longitudinal waves.

3. Sound Waves and Acoustics: A deep dive into the physics of sound, focusing on its generation,
propagation, and applications.

4. Seismic Waves and Earthquake Analysis: An exploration of seismic waves, their types, and their
role in understanding earthquakes.

5. Ultrasound Imaging Techniques: A detailed look at medical applications of ultrasound, covering
various imaging modalities and their clinical uses.

6. Nonlinear Wave Propagation in Solids: Advanced concepts and research findings on the complex
behavior of longitudinal waves in nonlinear media.

7. The Physics of Sonar and Underwater Acoustics: The principles and applications of sonar
technology in various fields, including oceanography and defense.

8. Metamaterials for Wave Manipulation: A review of recent advancements in the use of
metamaterials to control and manipulate the propagation of longitudinal waves.

9. Applications of Longitudinal Waves in Material Characterization: An exploration of how
longitudinal waves are used to study the properties of materials.

longitudinal waves gizmo: SPAIN NARAYAN CHANGDER, 2023-01-09 THE SPAIN MCQ
(MULTIPLE CHOICE QUESTIONS) SERVES AS A VALUABLE RESOURCE FOR INDIVIDUALS
AIMING TO DEEPEN THEIR UNDERSTANDING OF VARIOUS COMPETITIVE EXAMS, CLASS
TESTS, QUIZ COMPETITIONS, AND SIMILAR ASSESSMENTS. WITH ITS EXTENSIVE
COLLECTION OF MCQS, THIS BOOK EMPOWERS YOU TO ASSESS YOUR GRASP OF THE
SUBJECT MATTER AND YOUR PROFICIENCY LEVEL. BY ENGAGING WITH THESE
MULTIPLE-CHOICE QUESTIONS, YOU CAN IMPROVE YOUR KNOWLEDGE OF THE SUBJECT,
IDENTIFY AREAS FOR IMPROVEMENT, AND LAY A SOLID FOUNDATION. DIVE INTO THE SPAIN
MCQ TO EXPAND YOUR SPAIN KNOWLEDGE AND EXCEL IN QUIZ COMPETITIONS, ACADEMIC
STUDIES, OR PROFESSIONAL ENDEAVORS. THE ANSWERS TO THE QUESTIONS ARE PROVIDED
AT THE END OF EACH PAGE, MAKING IT EASY FOR PARTICIPANTS TO VERIFY THEIR ANSWERS
AND PREPARE EFFECTIVELY.

longitudinal waves gizmo: How to Make Mistakes On Purpose Laurie Rosenwald,
2021-11-23 Based on Laurie Rosenwald's popular workshop, How to Make Mistakes On Purpose
reveals an intuitive, entertaining way to come up with truly original ideas. Three generations of
humans have now been molded into results-oriented workers who cannot mess up, and therefore
may never innovate either. Shared software, skills, and experiences equal no surprises. Surrounded
by the unwavering, reliable results made possible by a machine, we all marinate in this ubiquitous
cybersauce. Behold! Thousands of shiny new apps, sites, products, and services that look, feel, and



are essentially the same. Because computers don’t make mistakes. Chance is the natural foil to the
digital. We combine both for originality. This makes for the kind of exciting, hopeful future we want.
We embrace technology but need to slap it around a bit to get someplace new. Human error sparks
connections. In a relaxed situation where one’s hypercritical demons are AWOL, the snap, crackle,
pop of brainstorms happen all around us. A fresh, colorful guide to discovery, with clearly marked
directions and witty prompts, this is a book about living a productive, individualistic life. Whatever
your job, it gives you a way to zig while everyone around you can only zag. It will also make you
laugh along the way.

longitudinal waves gizmo: Go to Hull Steve Reep, Heather Halverson, 1996-01-01

longitudinal waves gizmo: Humor 101 Mitch Earleywine, PhD, 2010-12-15 Humor is complex,
and the author, Mitch Earleywine, does an exceptional job of covering the big bases of humor from a
research perspective in a small space with a readable content. When I first picked up this book and
began reading it, I was looking for depth. What I found was an overview and at the same time a very
exciting way to provide an entrEe into psychology-a vehicle for students to grab hold of topics
central to psychology but studiedand researched in terms of modern themes, and particularly
humor. --PsycCRITIQUES I've just finished reading Humor 101 with great interest and admiration.
The book combines psychological research and practicality beautifully and humorously. -- Bob
Mankoff Cartoon Editor, The New Yorker Magazine In lucid, cheerful prose, Earleywine offers up the
impossible: an explanation of humor that is as thoughtful, fascinating, and entertaining as humor
itself. Elisa Albert Author of ,The Book of Dahliaand How This Night is Different Dr. Earleywine's
witty insight on this topic will make you funny, happy, and wise. Mitch has that rare ability to clearly
explain something that is mysterious as it is magical: the power of laughter. Read this book and
laugh while you learn. Brett Siddell Sirius/XM Satellite Radio Personality Dr. Earleywine has written
the perfect guide to understanding humor. No one else has the unique combination of witty stage
time, outstanding teaching expertise, and impressive scientific background. You'll love this book.
Derrick Jackson Winner, Ultimate Laff-Down What makes something funny? How does humor impact
health and psychological well-being? How can you incorporate humor into everyday life? A concise,
reader-friendly introduction to an important but often underappreciated topic in modern psychology,
Humor 101 explains the role of comedy, jokes, and wit in the sciences and discusses why they are so
important to understand. Psychology professor Dr. Mitch Earleywine draws from his personal
experiences in stand-up comedy to focus on how humor can regulate emotion, reduce anxiety and
defuse tense situations, expose pretensions, build personal relationships, and much more. He
irreverently debunks the pseudoscience on the topic of humor and leaves readers not only funnier,
but better informed. The Psych 101 Series Short, reader-friendly introductions to cutting-edge topics
in psychology. With key concepts, controversial topics, and fascinating accounts of up-to-the-minute
research, The Psych 101 Series is a valuable resource for all students of psychology and anyone
interested in the field.

longitudinal waves gizmo: A History of Chinese Science and Technology Yongxiang Lu,
2014-10-14 A History of Chinese Science and Technology (Volumes 1, 2 & 3) presents 44 individual
lectures, beginning with Ancient Chinese Science and Technology in the Process of Human
Civilizations and an Overview of Chinese Science and Technology, and continuing with in-depth
discussions of several issues in the History of Science and the Needham Puzzle, interspersed with
topics on Astronomy, Arithmetic, Agriculture and Medicine, The Four Great Inventions, and various
technological areas closely related to clothing, food, shelter and transportation. This book is the
most authoritative work on the history of Chinese Science and Technology. It is the Winner of the
China Book Award, the Shanghai Book Award (1st prize), and the Classical China International
Publishing Project (GAPP, General Administration of Press and Publication of China) and offers an
essential resource for academic researchers and non-experts alike. It originated with a series of 44
lectures presented to top Chinese leaders, which received very positive feedback. Written by top
Chinese scholars in their respective fields from the Institute for the History of Natural Sciences,
Chinese Academy of Sciences and many other respected Chinese organizations, the book is intended



for scientists, researchers and postgraduate students working in the history of science, philosophy of
science and technology, and related disciplines. Yongxiang Lu is a professor, former president and
member of the Chinese Academy of Sciences (CAS) and Chinese Academy of Engineering (CAE), and
Vice Chairman of the National Congress of China.

longitudinal waves gizmo: How Computers Work Ron White, 2015 Take a trip through the
neural pathways and vital organs of your personal computer with the newest edition of this
long-standing bestseller. Glorious full color illustrations make even the most complex subjects easy
to understand. Follow PC/Computing senior editor and computer expert Ron White as he shows you
the cutting edge technologies, including the Internet, multimedia sound and video, Pentium
processors, local bus architecture, Plug and Play, CD-ROM, digital cameras, color printing, and more
in new chapters on the hottest, and coolest, PC components.

longitudinal waves gizmo: Business Law in Canada Richard Yates, 1998-06-15 Appropriate for
one-semester courses in Administrative Law at both college and university levels. Legal concepts
and Canadian business applications are introduced in a concise, one-semester format. The text is
structured so that five chapters on contracts form the nucleus of the course, and the balance
provides stand-alone sections that the instructor may choose to cover in any order. We've made the
design more reader-friendly, using a visually-appealing four-colour format and enlivening the solid
text with case snippets and extracts. The result is a book that maintains the strong legal content of
previous editions while introducing more real-life examples of business law in practice.

longitudinal waves gizmo: The Physics of Metrology Alex Hebra, 2010-04-06 Conceived as a
reference manual for practicing engineers, instrument designers, service technicians and
engineering students. The related fields of physics, mechanics and mathematics are frequently
incorporated to enhance the understanding of the subject matter. Historical anecdotes as far back as
Hellenistic times to modern scientists help illustrate in an entertaining manner ideas ranging from
impractical inventions in history to those that have changed our lives.

longitudinal waves gizmo: Introductory Management Accounting Charles T. Horngren, Frank
H. Selto, Sundem, William O. Stratton, 1998-08 Provides for each text chapter: an overview, study
tips, chapter review formatted for easy note taking, and a self-test including a variety of test
questions and problems (with full solutions and explanations).

longitudinal waves gizmo: Redirecting Innovation in U.S. Health Care Steven Garber,
2014-03-31 New medical technologies are a leading driver of U.S. health care spending. This report
identifies promising policy options to change which medical technologies are created, with two
related policy goals: (1) Reduce total health care spending with the smallest possible loss of health
benefits, and (2) ensure that new medical products that increase spending are accompanied by
health benefits that are worth the spending increases.

longitudinal waves gizmo: Senior Physics Pb Walding, Richard Walding, Greg Rapkins, Glen
Rossiter, 1997 Text for the new Queensland Senior Physics syllabus. Provides examples, questions,
investigations and discussion topics. Designed to be gender balanced, with an emphasis on library
and internet research. Includes answers, a glossary and an index. An associated internet web page
gives on-line worked solutions to questions and additional resource material. The authors are
experienced physics teachers and members of the Physics Syllabus Sub-Committee of the
Queensland BSSSS.

longitudinal waves gizmo: The Turbine Pilot's Flight Manual Gregory N. Brown, Mark J. Holt,
2001-03 Covering all the essentials of turbine aircraft, this guide will prepare readers for a turbine
aircraft interview, commuter ground school, or a new jet job.

longitudinal waves gizmo: Why Zebras Don't Get Ulcers Robert M. Sapolsky, 2004-09-15
Renowned primatologist Robert Sapolsky offers a completely revised and updated edition of his most
popular work, with over 225,000 copies in print Now in a third edition, Robert M. Sapolsky's
acclaimed and successful Why Zebras Don't Get Ulcers features new chapters on how stress affects
sleep and addiction, as well as new insights into anxiety and personality disorder and the impact of
spirituality on managing stress. As Sapolsky explains, most of us do not lie awake at night worrying




about whether we have leprosy or malaria. Instead, the diseases we fear-and the ones that plague us
now-are illnesses brought on by the slow accumulation of damage, such as heart disease and cancer.
When we worry or experience stress, our body turns on the same physiological responses that an
animal's does, but we do not resolve conflict in the same way-through fighting or fleeing. Over time,
this activation of a stress response makes us literally sick. Combining cutting-edge research with a
healthy dose of good humor and practical advice, Why Zebras Don't Get Ulcers explains how
prolonged stress causes or intensifies a range of physical and mental afflictions, including
depression, ulcers, colitis, heart disease, and more. It also provides essential guidance to controlling
our stress responses. This new edition promises to be the most comprehensive and engaging one
yet.

longitudinal waves gizmo: Philosophy and Public Administration Edoardo Ongaro,
2020-07-31 Philosophy and Public Administration provides a systematic and comprehensive
introduction to the philosophical foundations of the study and practice of public administration. In
this revised second edition, Edoardo Ongaro offers an accessible guide for improving public
administration, exploring connections between basic ontological and epistemological stances and
public governance, while offering insights for researching and teaching philosophy for public
administration in university programmes.

longitudinal waves gizmo: Learning and Behavior Paul Chance, 2013-02-26 LEARNING AND
BEHAVIOR, Seventh Edition, is stimulating and filled with high-interest queries and examples.
Based on the theme that learning is a biological mechanism that aids survival, this book embraces a
scientific approach to behavior but is written in clear, engaging, and easy-to-understand language.

longitudinal waves gizmo: Quiet Susan Cain, 2013-01-29 #1 NEW YORK TIMES
BESTSELLER ¢ Experience the book that started the Quiet Movement and revolutionized how the
world sees introverts—and how introverts see themselves—by offering validation, inclusion, and
inspiration “Superbly researched, deeply insightful, and a fascinating read, Quiet is an indispensable
resource for anyone who wants to understand the gifts of the introverted half of the
population.”—Gretchen Rubin, author of The Happiness Project NAMED ONE OF THE BEST BOOKS
OF THE YEAR BY People ¢ O: The Oprah Magazine ¢ Christian Science Monitor ¢ Inc. ¢ Library
Journal « Kirkus Reviews At least one-third of the people we know are introverts. They are the ones
who prefer listening to speaking; who innovate and create but dislike self-promotion; who favor
working on their own over working in teams. It is to introverts—Rosa Parks, Chopin, Dr. Seuss,
Steve Wozniak—that we owe many of the great contributions to society. In Quiet, Susan Cain argues
that we dramatically undervalue introverts and shows how much we lose in doing so. She charts the
rise of the Extrovert Ideal throughout the twentieth century and explores how deeply it has come to
permeate our culture. She also introduces us to successful introverts—from a witty, high-octane
public speaker who recharges in solitude after his talks, to a record-breaking salesman who quietly
taps into the power of questions. Passionately argued, impeccably researched, and filled with
indelible stories of real people, Quiet has the power to permanently change how we see introverts
and, equally important, how they see themselves. Now with Extra Libris material, including a
reader’s guide and bonus content

longitudinal waves gizmo: Principles and Methods of Social Research William D. Crano,
Marilynn B. Brewer, Andrew Lac, 2014-09-09 Used to train generations of social scientists, this
thoroughly updated classic text covers the latest research techniques and designs. Applauded for its
comprehensive coverage, the breadth and depth of content is unparalleled. Through a
multi-methodology approach, the text guides readers toward the design and conduct of social
research from the ground up. Explained with applied examples useful to the social, behavioral,
educational, and organizational sciences, the methods described are intended to be relevant to
contemporary researchers. The underlying logic and mechanics of experimental, quasi-experimental,
and non-experimental research strategies are discussed in detail. Introductory chapters covering
topics such as validity and reliability furnish readers with a firm understanding of foundational
concepts. Chapters dedicated to sampling, interviewing, questionnaire design, stimulus scaling,




observational methods, content analysis, implicit measures, dyadic and group methods, and
meta-analysis provide coverage of these essential methodologies. The book is noted for its:
-Emphasis on understanding the principles that govern the use of a method to facilitate the
researcher’s choice of the best technique for a given situation. - Use of the laboratory experiment as
a touchstone to describe and evaluate field experiments, correlational designs, quasi experiments,
evaluation studies, and survey designs. -Coverage of the ethics of social research including the
power a researcher wields and tips on how to use it responsibly. The new edition features:-A new
co-author, Andrew Lac, instrumental in fine tuning the book’s accessible approach and highlighting
the most recent developments at the intersection of design and statistics. -More learning tools
including more explanation of the basic concepts, more research examples, tables, and figures, and
the addition of bold faced terms, chapter conclusions, discussion questions, and a glossary.
-Extensive revision of chapter (3) on measurement reliability theory that examines test theory, latent
factors, factor analysis, and item response theory. -Expanded coverage of cutting-edge
methodologies including mediation and moderation, reliability and validity, missing data, and more
physiological approaches such as neuroimaging and fMRIs. -A new web based resource package that
features Power Points and discussion and exam questions for each chapter and for students chapter
outlines and summaries, key terms, and suggested readings. Intended as a text for graduate or
advanced undergraduate courses in research methods (design) in psychology, communication,
sociology, education, public health, and marketing, an introductory undergraduate course on
research methods is recommended.

longitudinal waves gizmo: Computational Acoustics of Noise Propagation in Fluids - Finite and
Boundary Element Methods Steffen Marburg, Bodo Nolte, 2008-02-27 The book provides a survey of
numerical methods for acoustics, namely the finite element method (FEM) and the boundary
element method (BEM). It is the first book summarizing FEM and BEM (and optimization) for
acoustics. The book shows that both methods can be effectively used for many other cases, FEM
even for open domains and BEM for closed ones. Emphasis of the book is put on numerical aspects
and on treatment of the exterior problem in acoustics, i.e. noise radiation.

longitudinal waves gizmo: The Marvelous Thing That Came from a Spring Gilbert Ford,
2016-09-13 With magnificent dioramic illustrations, Gilbert Ford captures the joy, creativity, and
determination behind the invention of an iconic, one-of-a-kind toy: the Slinky! One day, a spring fell
from the desk of Richard James, an engineer and a dreamer. Its coils took a walk...and so did
Richard’s imagination. He knew right away that he had stumbled onto something marvelous. With
the help of his wife, Betty, Richard took this ordinary spring and turned it into a plaything. But it
wasn’t just any old trinket—it was a Slinky, and it would become one of the most popular toys in
American history.

longitudinal waves gizmo: The Nature of Technology Michael P. Clough, Joanne K. Olson, Dale
S Niederhauser, 2013-09-03 How does technology alter thinking and action without our awareness?
How can instantaneous information access impede understanding and wisdom? How does
technology alter conceptions of education, schooling, teaching and what learning entails? What are
the implications of these and other technology issues for society? Meaningful technology education
is far more than learning how to use technology. It entails an understanding of the nature of
technology — what technology is, how and why technology is developed, how individuals and society
direct, react to, and are sometimes unwittingly changed by technology. This book places these and
other issues regarding the nature of technology in the context of learning, teaching and schooling.
The nature of technology and its impact on education must become a significant object of inquiry
among educators. Students must come to understand the nature of technology so that they can make
informed decisions regarding how technology may influence thinking, values and action, and when
and how technology should be used in their personal lives and in society. Prudent choices regarding
technology cannot be made without understanding the issues that this book raises. This book is
intended to raise such issues and stimulate thinking and action among teachers, teacher educators,
and education researchers. The contributions to this book raise historical and philosophical issues




regarding the nature of technology and their implications for education; challenge teacher educators
and teachers to promote understanding of the nature of technology; and provide practical
considerations for teaching the nature of technology.

longitudinal waves gizmo: Creating Project-Based STEM Environments Jennifer Wilhelm,
Ronald Wilhelm, Merryn Cole, 2019-02-05 This book models project-based environments that are
intentionally designed around the United States Common Core State Standards (CCSS, 2010) for
Mathematics, the Next Generation Science Standards (NGSS Lead States, 2013) for Science, and the
National Educational Technology Standards (ISTE, 2008). The primary purpose of this book is to
reveal how middle school STEM classrooms can be purposefully designed for 21st Century learners
and provide evidence regarding how situated learning experiences will result in more advanced
learning. This Project-Based Instruction (PBI) resource illustrates how to design and implement
interdisciplinary project-based units based on the REAL (Realistic Explorations in Astronomical
Learning - Unit 1) and CREATES (Chemical Reactions Engineered to Address Thermal Energy
Situations - Unit 2). The content of the book details these two PBI units with authentic student work,
explanations and research behind each lesson (including misconceptions students might hold
regarding STEM content), pre/post research results of unit implementation with over 40 teachers
and thousands of students. In addition to these two units, there are chapters describing how to
design one’s own research-based PBI units incorporating teacher commentaries regarding
strategies, obstacles overcome, and successes as they designed and implemented their PBI units for
the first time after learning how to create PBI STEM Environments the “REAL” way.

longitudinal waves gizmo: Introducing English Language Louise Mullany, Peter Stockwell,
2015-07-30 Routledge English Language Introductions cover core areas of language study and are
one-stop resources for students. Assuming no prior knowledge, books in the series offer an
accessible overview of the subject, with activities, study questions, sample analyses, commentaries
and key readings - all in the same volume. The innovative and flexible ‘two-dimensional’ structure is
built around four sections - introduction, development, exploration and extension - which offer
self-contained stages for study. Each topic can also be read across these sections, enabling the
reader to build gradually on the knowledge gained. Introducing English Language: is the
foundational book in the Routledge English Language Introductions series, providing an accessible
introduction to the English language contains newly expanded coverage of morphology, updated and
revised exercises, and an extended Further Reading section comprehensively covers key disciplines
of linguistics such as historical linguistics, sociolinguistics and psycholinguistics, as well as core
areas in language study including acquisition, standardisation and the globalisation of English uses a
wide variety of real texts and images from around the world, including a Monty Python sketch,
excerpts from novels such as Virginia Woolf’s To the Lighthouse, and news items from Metro and the
BBC provides updated classic readings by the key names in the discipline, including Guy Cook, Andy
Kirkpatrick and Zoltan Dornyei is accompanied by a website with extra activities, project ideas for
each unit, suggestions for further reading, links to essential English language resources, and course
templates for lecturers. Written by two experienced teachers and authors, this accessible textbook is
an essential resource for all students of the English language and linguistics.

longitudinal waves gizmo: Visual Ergonomics Handbook Jeffrey Anshel, 2005-06-22
Viewing an electronic display screen varies significantly from reading text on paper and human eyes
often suffer for it. Featuring cutting-edge research in the field of visual ergonomics, Visual
Ergonomics Handbook focuses on vision and eye-care issues in both the office and industrial setting,
including eye safety issues in industrial plants and ¢

longitudinal waves gizmo: Using Research and Reason in Education Paula ]J. Stanovich,
Keith E. Stanovich, 2003 As professionals, teachers can become more effective and powerful by
developing the skills to recognize scientifically based practice and, when the evidence is not
available, use some basic research concepts to draw conclusions on their own. This paper offers a
primer for those skills that will allow teachers to become independent evaluators of educational
research.



longitudinal waves gizmo: Magnetohydrodynamic Modeling of the Solar Corona and
Heliosphere Xueshang Feng, 2019-08-01 The book covers intimately all the topics necessary for the
development of a robust magnetohydrodynamic (MHD) code within the framework of the
cell-centered finite volume method (FVM) and its applications in space weather study. First, it
presents a brief review of existing MHD models in studying solar corona and the heliosphere. Then it
introduces the cell-centered FVM in three-dimensional computational domain. Finally, the book
presents some applications of FVM to the MHD codes on spherical coordinates in various research
fields of space weather, focusing on the development of the 3D Solar-InterPlanetary space-time
Conservation Element and Solution Element (SIP-CESE) MHD model and its applications to space
weather studies in various aspects. The book is written for senior undergraduates, graduate
students, lecturers, engineers and researchers in solar-terrestrial physics, space weather theory,
modeling, and prediction, computational fluid dynamics, and MHD simulations. It helps readers to
fully understand and implement a robust and versatile MHD code based on the cell-centered FVM.

longitudinal waves gizmo: Crime Scene Photography Edward M. Robinson, 2010-02-03 Crime
Scene Photography is a book wrought from years of experience, with material carefully selected for
ease of use and effectiveness in training, and field tested by the author in his role as a Forensic
Services Supervisor for the Baltimore County Police Department.While there are many books on
non-forensic photography, none of them adequately adapt standard image-taking to crime scene
photography. The forensic photographer, or more specifically the crime scene photographer, must
know how to create an acceptable image that is capable of withstanding challenges in court. This
book blends the practical functions of crime scene processing with theories of photography to guide
the reader in acquiring the skills, knowledge and ability to render reliable evidence. - Required
reading by the IAI Crime Scene Certification Board for all levels of certification - Contains over 500
photographs - Covers the concepts and principles of photography as well as the how to of creating a
final product - Includes end-of-chapter exercises

longitudinal waves gizmo: Human-Computer-Interaction - INTERACT 2021 Carmelo Ardito,
Rosa Lanzilotti, Alessio Malizia, Helen Petrie, Antonio Piccinno, Giuseppe Desolda, Kori Inkpen,
2021-08-27 The five-volume set LNCS 12932-12936 constitutes the proceedings of the 18th IFIP TC
13 International Conference on Human-Computer Interaction, INTERACT 2021, held in Bari, Italy, in
August/September 2021. The total of 105 full papers presented together with 72 short papers and 70
other papers in these books was carefully reviewed and selected from 680 submissions. The
contributions are organized in topical sections named: Part I: affective computing; assistive
technology for cognition and neurodevelopment disorders; assistive technology for mobility and
rehabilitation; assistive technology for visually impaired; augmented reality; computer supported
cooperative work. Part II: COVID-19 & HCI; croudsourcing methods in HCI; design for automotive
interfaces; design methods; designing for smart devices & 1oT; designing for the elderly and
accessibility; education and HCI; experiencing sound and music technologies; explainable Al. Part
III: games and gamification; gesture interaction; human-centered Al; human-centered development
of sustainable technology; human-robot interaction; information visualization; interactive design and
cultural development. Part IV: interaction techniques; interaction with conversational agents;
interaction with mobile devices; methods for user studies; personalization and recommender
systems; social networks and social media; tangible interaction; usable security. Part V: user studies;
virtual reality; courses; industrial experiences; interactive demos; panels; posters; workshops. The
chapter ‘Stress Out: Translating Real-World Stressors into Audio-Visual Stress Cues in VR for Police
Training’ is open access under a CC BY 4.0 license at link.springer.com. The chapter ‘WhatsApp in
Politics?! Collaborative Tools Shifting Boundaries’ is open access under a CC BY 4.0 license at
link.springer.com.

longitudinal waves gizmo: Experimental Psychology Frank ]J. McGuigan, 1997 This book
explores the field of experimental psychology from the standpoint of scientific methodology and
methods of experimentation, rather than from specific content areas. There is a step-by-step process
of effectively completing statistical analyses for major research designs used in behavioral research,



and emphasizes the mutual facilitation of pure and applied research and the wise application of
effective research methods to benefit society. Requires no previous background in statistics,
develops a broad perspective about where sound psychological research fits within areas of public
interest as well as more generally within science. This book gives special attention to ethics in
human and animal research. It discusses the use of computers in psychology from historical and
contemporary perspectives, and provides thorough guidance in the development of a research
project from conception to written form.

longitudinal waves gizmo: IB Chemistry Course Book Sergey Bylikin, Gary Horner, Brian
Murphy, David Tarcy, 2014-01 The most comprehensive match to the new 2014 Chemistry syllabus,
this completely revised edition gives you unrivalled support for the new concept-based approach, the
Nature of science. The only DP Chemistry resource that includes support directly from the IB,
focused exam practice, TOK links and real-life applications drive achievement.

longitudinal waves gizmo: The ROI of Human Capital Jac FITZ-ENZ, 2009-02-23 The lifeblood
of any business enterprise is its people. Yet it wasn’t until the publication of the groundbreaking
book The ROI of Human Capital that there was a reliable way to quantify the contributions of people
to corporate profit. Completely updated with new metrics, the book shows executives and HR
professionals how to gauge human costs and productivity at three critical levels: organizational
(contributions to corporate goals) ¢ functional (impact on process improvement) ¢ human resources
management (value added by five basic HR department activities) The second edition contains new
material on topics including corporate outsourcing, developments in behavioral science, and
advances in trending and forecasting that have dramatically changed the way organizations measure
the bottom line effect of employee performance. Utterly up-to-date, this is the go-to resource for
organizations performing the essential task of measuring the value of their people.

longitudinal waves gizmo: Pro Unity Game Development with C# Alan Thorn, 2014-05-29 In
Pro Unity Game Development with C#, Alan Thorn, author of Learn Unity for 2D Game Development
and experienced game developer, takes you through the complete C# workflow for developing a
cross-platform first person shooter in Unity. C# is the most popular programming language for
experienced Unity developers, helping them get the most out of what Unity offers. If you're already
using C# with Unity and you want to take the next step in becoming an experienced,
professional-level game developer, this is the book you need. Whether you are a student, an indie
developer, or a season game dev professional, you'll find helpful C# examples of how to build
intelligent enemies, create event systems and GUIs, develop save-game states, and lots more. You'll
understand and apply powerful programming concepts such as singleton classes, component based
design, resolution independence, delegates, and event driven programming. By the end of the book,
you will have a complete first person shooter game up and running with Unity. Plus you'll be
equipped with the know-how and techniques needed to deploy your own professional-grade C#
games. If you already know a bit of C# and you want to improve your Unity skills, this is just the
right book for you.

longitudinal waves gizmo: Handmade Electronic Music Nicolas Collins, 2009 No further
information has been provided for this title.

longitudinal waves gizmo: Language, Society and Power Annabelle Mooney, Jean Stilwell
Peccei, Suzanne LaBelle, 2011-01 This book examines the ways in which language functions, how it
influences thought and how it varies according to age, ethnicity, class and gender. It seeks to
answer such questions as: How can a language reflect the status of children and older people? Do
men and women talk differently? How can our use of language mark our ethnic identity? It also looks
at language use in politics and the media and investigates how language affects and constructs our
identities, exploring notions of correctness and attitudes towards language use. While it can be used
as a stand-alone text, this edition of Language, Society and Power has also been fully
cross-referenced with the new companion title: The Language, Society and Power Reader. Together
these books provide the complete resource for students of English language and linguistics, media,
communication, cultural studies, sociology and psychology. --Book Jacket.



longitudinal waves gizmo: The physics of waves and oscillations N. K. Bajaj, 1988

longitudinal waves gizmo: The Know-It-All's Guide to Life John T. Walbaum, 2003 These
topics and many more are illuminated with wit and brevity. You'll get useful advice about a myriad of
subjects including: personal finance, health, sports, travel, automobiles, careers, and food. And the
information is not hidden behind a lot of jargon or filler material. With just a few pages devoted to
each area of discussion, you will learn things like how to negotiate with a contractor, try your own
court case, join Mensa, become a movie star, get a patent, avoid being hit by lightning, run a
democracy...even save the Earth. And that's just a small sample of topics -- from the glorious to the
goofy -- covered within. Book jacket.

longitudinal waves gizmo: [JJ[] 07 A.-000, 2003

longitudinal waves gizmo: Complete Stories Rudy Rucker, 2018-07-06 Collected together in
one ebook: every single one of Rudy Rucker's science-fiction stories, a trove of gnarl and wonder,
dating over more than forty years. This, the updated 2021 edition of Complete Stories, includes
stories from 1976 through 2021 Along with Rucker's solo stories, we have collaborations with Bruce
Sterling, Marc Laidlaw, Paul Di Filippo, John Shirley, Terry Bisson, and Eileen Gunn.

longitudinal waves gizmo: Galactic Astronomy James Binney, Michael Merrifield, 2021-07-13
This is the definitive treatment of the phenomenology of galaxies--a clear and comprehensive volume
that takes full account of the extraordinary recent advances in the field. The book supersedes the
classic text Galactic Astronomy that James Binney wrote with Dimitri Mihalas, and complements
Galactic Dynamics by Binney and Scott Tremaine. It will be invaluable to researchers and is
accessible to any student who has a background in undergraduate physics. The book draws on
observations both of our own galaxy, the Milky Way, and of external galaxies. The two sources are
complementary, since the former tends to be highly detailed but difficult to interpret, while the
latter is typically poorer in quality but conceptually simpler to understand. Binney and Merrifield
introduce all astronomical concepts necessary to understand the properties of galaxies, including
coordinate systems, magnitudes and colors, the phenomenology of stars, the theory of stellar and
chemical evolution, and the measurement of astronomical distances. The book's core covers the
phenomenology of external galaxies, star clusters in the Milky Way, the interstellar media of
external galaxies, gas in the Milky Way, the structure and kinematics of the stellar components of
the Milky Way, and the kinematics of external galaxies. Throughout, the book emphasizes the
observational basis for current understanding of galactic astronomy, with references to the original
literature. Offering both new information and a comprehensive view of its subject, it will be an
indispensable source for professionals, as well as for graduate students and advanced
undergraduates.

longitudinal waves gizmo: Characteristics and Behaviors of Waves April Isaacs, 2005
Defines waves and terms related to waves, and describes wave properties.

longitudinal waves gizmo: Fundamentals of Telemedicine and Telehealth Shashi Gogia,
2019-10-27 Fundamentals of Telemedicine and Telehealth provides an overview on the use of
information and communication technologies (ICTs) to solve health problems, especially for people
living in remote and underserviced areas. With the advent of new technologies and improvement of
internet connectivity, telehealth has become a new subject requiring a new understanding of IT
devices and how to utilize them to fulfill health needs. The book discusses topics such as digitizing
patient information, technology requirements, existing resources, planning for telehealth projects,
and primary care and specialized applications. Additionally, it discusses the use of telemedicine for
patient empowerment and telecare in remote locations. Authored by IMIA Telehealth working group,
this book is a valuable source for graduate students, healthcare workers, researchers and clinicians
interested in using telehealth as part of their practice or research. - Presents components of
healthcare that can be benefitted from remote access and when to rely on them - Explains the
current technologies and tools and how to put them to effective use in daily healthcare - Provides
legal provisions for telehealth implementation, discussing the risks of remote healthcare provision
and cross border care
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