what 1s a critical point calculus

what is a critical point calculus is a fundamental concept in calculus that
plays a crucial role in understanding the behavior of functions. Critical
points are where the derivative of a function is either zero or undefined,
indicating potential locations for local maxima, minima, or points of
inflection. This article will delve into the definition of critical points,
the methods to find them, their significance in calculus, and their
applications in various fields. By the end of this article, readers will have
a comprehensive understanding of critical points in calculus and their
importance in mathematical analysis.
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Definition of Critical Points

In calculus, a critical point of a function is a point on the graph where the
derivative is either zero or undefined. This means that at these points, the
function's slope is either flat (horizontal tangent) or there is a
discontinuity or vertical tangent. Mathematically, for a function f(x), a
critical point occurs at x = ¢ if f'(c) = 0 or f'(c) is undefined.

Critical points are essential because they help identify where the function
may change direction, indicating potential peaks or valleys. Understanding
where these points lie is critical for analyzing the overall behavior of the
function. Moreover, critical points can help determine the intervals where
the function is increasing or decreasing.

How to Find Critical Points

Finding critical points involves several systematic steps. The process
requires taking the derivative of the function and solving for the points
where the derivative is zero or undefined. Here’s a breakdown of the steps



involved:

Step 1: Differentiate the Function

The first step in finding critical points is to compute the first derivative
of the function. This derivative, denoted as f'(x), provides information
about the slope of the function at any point x.

Step 2: Set the Derivative to Zero

After finding the derivative, the next step is to set f'(x) = 0 and solve for
X. The values of x that satisfy this equation are potential critical points.

Step 3: Identify Undefined Points

In addition to finding where the derivative equals zero, it is also essential
to check where the derivative is undefined. This can occur in cases of
discontinuities or vertical tangents in the function.

Step 4: Compile the Critical Points

Finally, compile all the values obtained from the previous steps. These
values represent the critical points of the function.

Types of Critical Points

Once critical points have been identified, it is important to categorize them
into different types based on their behavior. The two primary types of
critical points are:

e Local Maxima: A point where the function reaches a peak in a particular
interval. It is higher than all nearby points.

e Local Minima: A point where the function reaches a valley in a
particular interval. It is lower than all nearby points.

Additionally, critical points may also be classified as:

e Saddle Points: Points where the function does not have a local maximum
or minimum but still is a critical point.



e Endpoints: Although not critical points in the traditional sense,
endpoints of a closed interval can also be considered when analyzing
functions.

Applications of Critical Points

Critical points are extensively used in various fields such as physics,
engineering, economics, and biology. Here are some notable applications:

Optimization Problems

In optimization, critical points are used to determine the maximum and
minimum values of functions. This is particularly useful in areas such as
business for maximizing profit or minimizing costs.

Graphical Analysis

Understanding the critical points helps in sketching the graph of a function.
By knowing where the function increases or decreases, one can predict the
overall shape of the graph.

Real-World Modeling

Many real-world phenomena can be modeled using functions. Analyzing critical
points can provide insight into the behavior of these models, such as
population growth or resource consumption.

Importance in Optimization

Optimization is a significant area where critical points play a vital role.
In calculus, optimization problems often involve finding the maximum or
minimum values of functions subject to constraints. Critical points give
mathematicians and scientists the tools they need to identify these extrema
effectively.

To ensure that a critical point is indeed a maximum or minimum, further
analysis using the second derivative test can be conducted. This test
evaluates the concavity of the function at the critical points, providing
additional confirmation of their nature as local maxima or minima.



FAQs

Q: What 1is a critical point in calculus?

A: A critical point in calculus is a point on the graph of a function where
its derivative is either zero or undefined, indicating potential local
maxima, minima, or points of inflection.

Q: How do you find critical points?

A: To find critical points, differentiate the function, set the derivative
equal to zero, and solve for x. Additionally, check for points where the
derivative is undefined.

Q: What is the significance of critical points?

A: Critical points are significant because they help identify where a
function's behavior changes, such as local maxima and minima, which are
crucial for optimization problems.

Q: Can a function have multiple critical points?

A: Yes, a function can have multiple critical points, depending on the nature
of its derivative. Some functions may have several local maxima and minima.

Q: What is the second derivative test?

A: The second derivative test is a method used to determine the nature of
critical points by evaluating the concavity of the function at those points.
If the second derivative is positive, the point is a local minimum; if
negative, it is a local maximum.

Q: Are critical points always maxima or minima?

A: No, critical points are not always maxima or minima. Some critical points
may be saddle points where the function does not achieve a maximum or
minimum.

Q: How are critical points used in real-world
applications?

A: Critical points are used in various fields such as economics for
optimization, engineering for design, and biology for modeling population



dynamics, helping to analyze and predict behaviors.

Q: Do endpoints count as critical points?

A: Endpoints are not considered critical points in the traditional sense, but
they are important when analyzing the maximum and minimum values of functions
over closed intervals.

Q: What happens if a critical point is at a
boundary?

A: If a critical point is at a boundary, it may still be relevant for
determining the maximum or minimum values of the function within a given
interval, particularly in optimization problems.
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what is a critical point calculus: Critical Point Theory and Its Applications Wenming Zou,
Martin Schechter, 2006-09-10 This book presents some of the latest research in critical point theory,
describing methods and presenting the newest applications. Coverage includes extrema, even valued
functionals, weak and double linking, sign changing solutions, Morse inequalities, and cohomology
groups. Applications described include Hamiltonian systems, Schrodinger equations and systems,
jumping nonlinearities, elliptic equations and systems, superlinear problems and beam equations.

what is a critical point calculus: Chaos in Discrete Dynamical Systems Ralph Abraham, Laura
Gardini, Christian Mira, 2013-06-29 Chaos Theory is a synonym for dynamical systems theory, a
branch of mathematics. Dynamical systems come in three flavors: flows (continuous dynamical
systems), cascades (discrete, reversible, dynamical systems), and semi-cascades (discrete,
irreversible, dynamical systems). Flows and semi-cascades are the classical systems iuntroduced by
Poincare a centry ago, and are the subject of the extensively illustrated book: Dynamics: The
Geometry of Behavior, Addison-Wesley 1992 authored by Ralph Abraham and Shaw. Semi- cascades,
also know as iterated function systems, are a recent innovation, and have been well-studied only in
one dimension (the simplest case) since about 1950. The two-dimensional case is the current frontier
of research. And from the computer graphcis of the leading researcher come astonishing views of
the new landscape, such as the Julia and Mandelbrot sets in the beautiful books by Heinz-Otto
Peigen and his co-workers. Now, the new theory of critical curves developed byMira and his
students and Toulouse provide a unique opportunity to explain the basic concepts of the theory of
chaos and bifurcations for discete dynamical systems in two-dimensions. The materials in the book
and on the accompanying disc are not solely developed only with the researcher and professional in
mind, but also with consideration for the student. The book is replete with some 100 computer
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graphics to illustrate the material, and the CD-ROM contains full-color animations that are tied
directly into the subject matter of the book, itself. In addition, much of this material has also been
class-tested by the authors. The cross-platform CD also contains a software program called ENDO,
which enables users to create their own 2-D imagery with X-Windows. Maple scripts are provided
which give the reader the option of working directly with the code from which the graphcs in the
book were

what is a critical point calculus: Numerical Optimization Udayan Bhattacharya, 2025-02-20
Numerical Optimization: Theories and Applications is a comprehensive guide that delves into the
fundamental principles, advanced techniques, and practical applications of numerical optimization.
We provide a systematic introduction to optimization theory, algorithmic methods, and real-world
applications, making it an essential resource for students, researchers, and practitioners in
optimization and related disciplines. We begin with an in-depth exploration of foundational concepts
in optimization, covering topics such as convex and non-convex optimization, gradient-based
methods, and optimization algorithms. Building upon these basics, we delve into advanced
optimization techniques, including metaheuristic algorithms, evolutionary strategies, and stochastic
optimization methods, providing readers with a comprehensive understanding of state-of-the-art
optimization methods. Practical applications of optimization are highlighted throughout the book,
with case studies and examples drawn from various domains such as machine learning, engineering
design, financial portfolio optimization, and more. These applications demonstrate how optimization
techniques can effectively solve complex real-world problems. Recognizing the importance of ethical
considerations, we address issues such as fairness, transparency, privacy, and societal impact,
guiding readers on responsibly navigating these considerations in their optimization projects. We
discuss computational challenges in optimization, such as high dimensionality, non-convexity, and
scalability issues, and provide strategies for overcoming these challenges through algorithmic
innovations, parallel computing, and optimization software. Additionally, we provide a
comprehensive overview of optimization software and libraries, including MATLAB Optimization
Toolbox, Python libraries like SciPy and CVXPY, and emerging optimization frameworks, equipping
readers with the tools and resources needed to implement optimization algorithms in practice.
Lastly, we explore emerging trends, future directions, and challenges in optimization, offering
insights into the evolving landscape of optimization research and opportunities for future
exploration.

what is a critical point calculus: How Worlds Collapse Miguel Centeno, Peter Callahan,
Paul Larcey, Thayer Patterson, 2023-03-30 As our society confronts the impacts of globalization and
global systemic risks—such as financial contagion, climate change, and epidemics—what can studies
of the past tell us about our present and future? How Worlds Collapse offers case studies of societies
that either collapsed or overcame cataclysmic adversity. The authors in this volume find
commonalities between past civilizations and our current society, tracing patterns, strategies, and
early warning signs that can inform decision-making today. While today’s world presents unique
challenges, many mechanisms, dynamics, and fundamental challenges to the foundations of
civilization have been consistent throughout history—highlighting essential lessons for the future.

what is a critical point calculus: Fractals for the Classroom: Strategic Activities Volume
Two Heinz-Otto Peitgen, Hartmut Jurgens, Dietmar Saupe, Evan Maletsky, Terry Perciante, Lee
Yunker, 2013-06-29 The same factors that motivated the writing of our first volume of strategic
activities on fractals continued to encourage the assembly of additional activities for this second
volume. Fractals provide a setting wherein students can enjoy hands-on experiences that involve
important mathematical content connected to a wide range of physical and social phenomena. The
striking graphic images, unexpected geometric properties, and fascinating numerical processes offer
unparalleled opportunity for enthusiastic student inquiry. Students sense the vigor present in the
growing and highly integrative discipline of fractal geom etry as they are introduced to
mathematical developments that have occurred during the last half of the twentieth century. Few
branches of mathematics and computer science offer such a contem porary portrayal of the



wonderment available in careful analysis, in the amazing dialogue between numeric and geometric
processes, and in the energetic interaction between mathematics and other disciplines. Fractals
continue to supply an uncommon setting for animated teaching and learn ing activities that focus
upon fundamental mathematical concepts, connections, problem-solving techniques, and many other
major topics of elementary and advanced mathematics. It remains our hope that, through this
second volume of strategic activities, readers will find their enjoyment of mathematics heightened
and their appreciation for the dynamics of the world in creased. We want experiences with fractals
to enliven curiosity and to stretch the imagination.

what is a critical point calculus: Calculus Textbook for College and University USA Ibrahim
Sikder, 2023-06-04 Calculus Textbook

what is a critical point calculus: Poiesis and Enchantment in Topological Matter Xin Wei Sha,
2013-12-06 A groundbreaking conception of interactive media, inspired by continuity, field, and
process, with fresh implications for art, computer science, and philosophy of technology. In this
challenging but exhilarating work, Sha Xin Wei argues for an approach to materiality inspired by
continuous mathematics and process philosophy. Investigating the implications of such an approach
to media and matter in the concrete setting of installation- or event-based art and technology, Sha
maps a genealogy of topological media—that is, of an articulation of continuous matter that
relinquishes a priori objects, subjects, and egos and yet constitutes value and novelty. Doing so, he
explores the ethico-aesthetic consequences of topologically creating performative events and
computational media. Sha's interdisciplinary investigation is informed by thinkers ranging from
Heraclitus to Alfred North Whitehead to Gilbert Simondon to Alain Badiou to Donna Haraway to
Gilles Deleuze and Félix Guattari. Sha traces the critical turn from representation to performance,
citing a series of installation-events envisioned and built over the past decade. His analysis offers a
fresh way to conceive and articulate interactive materials of new media, one inspired by continuity,
field, and philosophy of process. Sha explores the implications of this for philosophy and social
studies of technology and science relevant to the creation of research and art. Weaving together
philosophy, aesthetics, critical theory, mathematics, and media studies, he shows how thinking about
the world in terms of continuity and process can be informed by computational technologies, and
what such thinking implies for emerging art and technology.

what is a critical point calculus: The Mountain Pass Theorem Youssef Jabri, 2003-09-15 This
2003 book presents min-max methods through a study of the different faces of the celebrated
Mountain Pass Theorem (MPT) of Ambrosetti and Rabinowitz. The reader is led from the most
accessible results to the forefront of the theory, and at each step in this walk between the hills, the
author presents the extensions and variants of the MPT in a complete and unified way. Coverage
includes standard topics, but it also covers other topics covered nowhere else in book form: the
non-smooth MPT; the geometrically constrained MPT; numerical approaches to the MPT; and even
more exotic variants. Each chapter has a section with supplementary comments and bibliographical
notes, and there is a rich bibliography and a detailed index to aid the reader. The book is suitable for
researchers and graduate students. Nevertheless, the style and the choice of the material make it
accessible to all newcomers to the field.

what is a critical point calculus: An Introduction to Proof through Real Analysis Daniel ].
Madden, Jason A. Aubrey, 2017-08-14 An engaging and accessible introduction to mathematical
proof incorporating ideas from real analysis A mathematical proof is an inferential argument for a
mathematical statement. Since the time of the ancient Greek mathematicians, the proof has been a
cornerstone of the science of mathematics. The goal of this book is to help students learn to follow
and understand the function and structure of mathematical proof and to produce proofs of their own.
An Introduction to Proof through Real Analysis is based on course material developed and refined
over thirty years by Professor Daniel . Madden and was designed to function as a complete text for
both first proofs and first analysis courses. Written in an engaging and accessible narrative style,
this book systematically covers the basic techniques of proof writing, beginning with real numbers
and progressing to logic, set theory, topology, and continuity. The book proceeds from natural




numbers to rational numbers in a familiar way, and justifies the need for a rigorous definition of real
numbers. The mathematical climax of the story it tells is the Intermediate Value Theorem, which
justifies the notion that the real numbers are sufficient for solving all geometric problems. ¢
Concentrates solely on designing proofs by placing instruction on proof writing on top of discussions
of specific mathematical subjects ¢ Departs from traditional guides to proofs by incorporating
elements of both real analysis and algebraic representation * Written in an engaging narrative style
to tell the story of proof and its meaning, function, and construction * Uses a particular
mathematical idea as the focus of each type of proof presented ¢ Developed from material that has
been class-tested and fine-tuned over thirty years in university introductory courses An Introduction
to Proof through Real Analysis is the ideal introductory text to proofs for second and third-year
undergraduate mathematics students, especially those who have completed a calculus sequence,
students learning real analysis for the first time, and those learning proofs for the first time. Daniel
J. Madden, PhD, is an Associate Professor of Mathematics at The University of Arizona, Tucson,
Arizona, USA. He has taught a junior level course introducing students to the idea of a rigorous
proof based on real analysis almost every semester since 1990. Dr. Madden is the winner of the 2015
Southwest Section of the Mathematical Association of America Distinguished Teacher Award. Jason
A. Aubrey, PhD, is Assistant Professor of Mathematics and Director, Mathematics Center of the
University of Arizona.

what is a critical point calculus: Geometrical Methods in Variational Problems N.A.
Bobylov, S.V. Emel'yanov, S. Korovin, 2012-12-06 This self-contained monograph presents methods
for the investigation of nonlinear variational problems. These methods are based on geometric and
topological ideas such as topological index, degree of a mapping, Morse-Conley index, Euler
characteristics, deformation invariant, homotopic invariant, and the Lusternik-Shnirelman category.
Attention is also given to applications in optimisation, mathematical physics, control, and numerical
methods. Audience: This volume will be of interest to specialists in functional analysis and its
applications, and can also be recommended as a text for graduate and postgraduate-level courses in
these fields.

what is a critical point calculus: Differentiability in Banach Spaces, Differential Forms
and Applications Celso Melchiades Doria, 2021-07-19 This book is divided into two parts, the first
one to study the theory of differentiable functions between Banach spaces and the second to study
the differential form formalism and to address the Stokes' Theorem and its applications. Related to
the first part, there is an introduction to the content of Linear Bounded Operators in Banach Spaces
with classic examples of compact and Fredholm operators, this aiming to define the derivative of
Fréchet and to give examples in Variational Calculus and to extend the results to Fredholm maps.
The Inverse Function Theorem is explained in full details to help the reader to understand the proof
details and its motivations. The inverse function theorem and applications make up this first part.
The text contains an elementary approach to Vector Fields and Flows, including the Frobenius
Theorem. The Differential Forms are introduced and applied to obtain the Stokes Theorem and to
define De Rham cohomology groups. As an application, the final chapter contains an introduction to
the Harmonic Functions and a geometric approach to Maxwell's equations of electromagnetism.

what is a critical point calculus: Industrial Management John R. Dunlap, 1903

what is a critical point calculus: Essential Math for AI Hala Nelson, 2023-01-04 Many
sectors and industries are eager to integrate Al and data-driven technologies into their systems and
operations. But to build truly successful Al systems, you need a firm grasp of the underlying
mathematics. This comprehensive guide bridges the current gap in presentation between the
unlimited potential and applications of Al and its relevant mathematical foundations. Rather than
discussing dense academic theory, author Hala Nelson surveys the mathematics necessary to thrive
in the Al field, focusing on real-world applications and state-of-the-art models. You'll explore topics
such as regression, neural networks, convolution, optimization, probability, Markov processes,
differential equations, and more within an exclusive Al context. Engineers, data scientists,
mathematicians, and scientists will gain a solid foundation for success in the Al and math fields.



what is a critical point calculus: Game Theory E. N. Barron, 2011-02-14 A fundamental
introduction to modern game theory from a mathematical viewpoint Game theory arises in almost
every fact of human and inhuman interaction since oftentimes during these communications
objectives are opposed or cooperation is viewed as an option. From economics and finance to biology
and computer science, researchers and practitioners are often put in complex decision-making
scenarios, whether they are interacting with each other or working with evolving technology and
artificial intelligence. Acknowledging the role of mathematics in making logical and advantageous
decisions, Game Theory: An Introduction uses modern software applications to create, analyze, and
implement effective decision-making models. While most books on modern game theory are either
too abstract or too applied, this book provides a balanced treatment of the subject that is both
conceptual and hands-on. Game Theory introduces readers to the basic theories behind games and
presents real-world examples from various fields of study such as economics, political science,
military science, finance, biological science as well as general game playing. A unique feature of this
book is the use of Maple to find the values and strategies of games, and in addition, it aids in the
implementation of algorithms for the solution or visualization of game concepts. Maple is also
utilized to facilitate a visual learning environment of game theory and acts as the primary tool for
the calculation of complex non-cooperative and cooperative games. Important game theory topics
are presented within the following five main areas of coverage: Two-person zero sum matrix games
Nonzero sum games and the reduction to nonlinear programming Cooperative games, including
discussion of both the Nucleolus concept and the Shapley value Bargaining, including threat
strategies Evolutionary stable strategies and population games Although some mathematical
competence is assumed, appendices are provided to act as a refresher of the basic concepts of linear
algebra, probability, and statistics. Exercises are included at the end of each section along with
algorithms for the solution of the games to help readers master the presented information. Also,
explicit Maple and Mathematica® commands are included in the book and are available as
worksheets via the book's related Web site. The use of this software allows readers to solve many
more advanced and interesting games without spending time on the theory of linear and nonlinear
programming or performing other complex calculations. With extensive examples illustrating game
theory's wide range of relevance, this classroom-tested book is ideal for game theory courses in
mathematics, engineering, operations research, computer science, and economics at the
upper-undergraduate level. It is also an ideal companion for anyone who is interested in the
applications of game theory.

what is a critical point calculus: Variational Calculus with Engineering Applications
Constantin Udriste, Ionel Tevy, 2022-10-24 VARIATIONAL CALCULUS WITH ENGINEERING
APPLICATIONS A comprehensive overview of foundational variational methods for problems in
engineering Variational calculus is a field in which small alterations in functions and functionals are
used to find their relevant maxima and minima. It is a potent tool for addressing a range of dynamic
problems with otherwise counter-intuitive solutions, particularly ones incorporating multiple
confounding variables. Its value in engineering fields, where materials and geometric configurations
can produce highly specific problems with unconventional or unintuitive solutions, is considerable.
Variational Calculus with Engineering Applications provides a comprehensive survey of this toolkit
and its engineering applications. Balancing theory and practice, it offers a thorough and accessible
introduction to the field pioneered by Euler, Lagrange and Hamilton, offering tools that can be every
bit as powerful as the better-known Newtonian mechanics. It is an indispensable resource for those
looking for engineering-oriented overview of a subject whose capacity to provide engineering
solutions is only increasing. Variational Calculus with Engineering Applications readers will also
find: Discussion of subjects including variational principles, levitation, geometric dynamics, and
more Examples and instructional problems in every chapter, along with MAPLE codes for
performing the simulations described in each Engineering applications based on simple, curvilinear,
and multiple integral functionals Variational Calculus with Engineering Applications is ideal for
advanced students, researchers, and instructors in engineering and materials science.



what is a critical point calculus: Applied Analysis John K Hunter, Bruno Nachtergaele,
2001-02-28 This book provides an introduction to those parts of analysis that are most useful in
applications for graduate students. The material is selected for use in applied problems, and is
presented clearly and simply but without sacrificing mathematical rigor.The text is accessible to
students from a wide variety of backgrounds, including undergraduate students entering applied
mathematics from non-mathematical fields and graduate students in the sciences and engineering
who want to learn analysis. A basic background in calculus, linear algebra and ordinary differential
equations, as well as some familiarity with functions and sets, should be sufficient.

what is a critical point calculus: Mathematics Related to Physics Raoul Bott, 1994 Volume
4,

what is a critical point calculus: Encyclopaedia of Mathematics Michiel Hazewinkel,
2013-12-01 This ENCYCLOPAEDIA OF MATHEMATICS aims to be a reference work for all parts of
mathe matics. It is a translation with updates and editorial comments of the Soviet Mathematical
Encyclopaedia published by 'Soviet Encyclopaedia Publishing House' in five volumes in 1977-1985.
The annotated translation consists of ten volumes including a special index volume. There are three
kinds of articles in this ENCYCLOPAEDIA. First of all there are survey-type articles dealing with the
various main directions in mathematics (where a rather fine subdivi sion has been used). The main
requirement for these articles has been that they should give a reasonably complete up-to-date
account of the current state of affairs in these areas and that they should be maximally accessible.
On the whole, these articles should be understandable to mathematics students in their first
specialization years, to graduates from other mathematical areas and, depending on the specific
subject, to specialists in other domains of science, en gineers and teachers of mathematics. These
articles treat their material at a fairly general level and aim to give an idea of the kind of problems,
techniques and concepts involved in the area in question. They also contain background and
motivation rather than precise statements of precise theorems with detailed definitions and
technical details on how to carry out proofs and constructions. The second kind of article, of medium
length, contains more detailed concrete problems, results and techniques.

what is a critical point calculus: Mathematical Methods for Physics ]J. R. Claycomb,
2018-04-19 No detailed description available for Mathematical Methods for Physics.

what is a critical point calculus: Library of Congress Subject Headings Library of
Congress, Library of Congress. Office for Subject Cataloging Policy, 2012
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CRITICAL | English meaning - Cambridge Dictionary critical adjective (GIVING OPINIONS)
giving or relating to opinions or judgments on books, plays, films, etc

CRITICAL Definition & Meaning | adjective inclined to find fault or to judge with severity, often
too readily. Parents who are too critical make their children anxious

CRITICAL definition and meaning | Collins English Dictionary If a person is critical or in a
critical condition in hospital, they are seriously ill. Ten of the injured are said to be in critical
condition

critical - Dictionary of English inclined to find fault or to judge severely: remarks far too critical
of the queen. of or relating to critics or criticism:[before a noun] a critical edition of Chaucer
Critical - definition of critical by The Free Dictionary If you are critical of someone or
something, you show that you disapprove of them. When critical has this meaning, it can be used in
front of a noun or after a linking verb

critical - Wiktionary, the free dictionary (physics) Of a temperature that is equal to the
temperature of the critical point of a substance, i.e. the temperature above which the substance
cannot be liquefied

CRITICAL Synonyms: 130 Similar and Opposite Words - Merriam-Webster Some common
synonyms of critical are captious, carping, censorious, faultfinding, and hypercritical. While all these
words mean "inclined to look for and point out faults and defects,"

CRITICAL | meaning - Cambridge Learner's Dictionary CRITICAL definition: 1. saying that
someone or something is bad or wrong: 2. very important for the way things will. Learn more
CRITICAL ROLE Campaign 4, Episode One Review - Nerdist 18 hours ago Critical Role
Campaign 4 is here with new cast, new rules, a new story, and a new DM, Brennan Lee Mulligan.
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Turbulence-like proton fluctuations emerge as strongest sign of nuclear critical point
(Interesting Engineering on MSN4d) Physicists with the STAR Collaboration have reported their
strongest evidence yet for a long-sought feature in nuclear
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