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“An important book that providesinsight into key new developmentsin our
under standing of the natur e of space, time and the universe. It will repay
car eful study.” —John Gribbin, The Wall Street Journal

“An endlesdly surprising foray into the current mother of physics many
knotty mysteries, the solving of which may unveil the weir dness of quantum
particles, black holes, and the essential unity of nature.” —Kirkus Reviews
(starred review)

What is space? It isn't a question that most of us normally ask. Space is the venue
of physics; it's where things exist, where they move and take shape. Y et over the
past few decades, physicists have discovered a phenomenon that operates outside
the confines of space and time: nonlocality-the ability of two particlesto act in
harmony no matter how far apart they may be. It appearsto be amost magical.
Einstein grappled with this oddity and couldn't come to terms with it, describing
it as "spooky action at a distance." More recently, the mystery has deepened as
other forms of nonlocality have been uncovered. This strange occurrence, which
has direct connections to black holes, particle collisions, and even the workings
of gravity, holds the potential to undermine our most basic understandings of
physical reality. If spaceisn't what we thought it was, then what isit?

In Spooky Action at a Distance, George Musser sets out to answer that question,
offering a provocative exploration of nonlocality and a celebration of the
scientists who are trying to explain it. Musser guides us on an epic journey into
the lives of experimental physicists observing particles acting in tandem,
astronomers finding galaxies that look statistically identical, and cosmologists
hoping to unravel the paradoxes surrounding the big bang. He traces the often
contentious debates over nonlocality through major discoveries and disruptions
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of the twentieth century and shows how scientists faced with the same undisputed
experimental evidence develop wildly different explanations for that evidence.
Their conclusions challenge our understanding of not only space and time but
also the origins of the universe-and they suggest a new grand unified theory of
physics. Delightfully readable, Spooky Action at a Distance is a mind-bending
voyage to the frontiers of modern physics that will change the way we think
about reality.
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“An important book that provides insight into key new developmentsin our understanding of the nature of
space, time and the universe. 1t will repay careful study.” ?John Gribbin, The Wall Street Journal

“Musser deftly traces the history of our quest to understand this curious phenomenon, covering an ambitious
breadth of challenging topics from string theory to the multiverse to the unification of physics.” ?Science

“[An] enlightening (and highly entertaining) book, one that takes us beyond earlier popular treatments into
the speculative thickets of contemporary physics.” ?Jim Holt, The New York Review of Books

“A good science writer has to show us the fallible men and women who made the theory, and then show us
why, after the human foibles are boiled off, the theory remains reliable. No well-tested scientific concept is
more astonishing than the one that gives its name to a new book by the Scientific American contributing
editor George Musser, Spooky Action at Distance. The ostensible subject is the mechanics of quantum
entanglement; the actual subject is the entanglement of its observers. Musser presents the hard-to-grasp
physics of 'non-locality," and his question isn't so much how this weird thing can be true as why, given that
thisweird thing has been known about for so long, so many scientists were so reluctant to confront it.”
?Adam Gopnik, The New Yorker

“A highly enjoyable tour-de-force . . . Amid the superb writing here isalot of information that will bring you
up to date on everything you should know about this compelling mystery . . . this book will be one of the
reading highlights of your year.” ?David Eicher, Astronomy magazine

“Ambitious. . . the author has done a monumental job of tranglating recondite theory into laymen'sterms.”
?Laurence A. Marschall, Natural History

“In this polished study of the concept that Albert Einstein dubbed 'spooky action at a distance', science writer
George Musser tours the entangled research, history and philosophical speculation surroundingit . . .
proving that thisis one of the most engrossing disputesin science.” ?Nature

“Musser explores the history of humans grappling with nonlocality and what these strange effects are
teaching quantum mechanics researchers, astronomers, cosmologists and more about how the universe
works?and while doing so, showing the messy, nonlinear and fascinating way researchers push forward to



understand the physical world.” ?Sarah L ewin, Space.com

“Thejournalistic style of this book is smooth and pleasing, rich with personal interviews that touch on the
inner workings of researchers, and vignettes from contributors' lives to add colour. Musser is awitty writer .
.. Asan experimental physicist, | certainly learned alot, and am armed with new visual metaphors and fresh
insight into an often perplexing field.” ?2James Millen, Physics World

“1 join many othersin regarding Musser as one of the best science writers covering cutting-edge physics
research . . . His book contains fascinating, mind-expanding ideas, and I’ ve been thinking about them for
dayson end.” ?Ben P. Stein, Inside Science

“An endlessly surprising foray into the current mother of physics many knotty mysteries, the solving of
which may unveil the weirdness of quantum particles, black holes, and the essential unity of nature.”
?Kirkus Reviews (starred review)

“Accessible and imaginative . . . Clarity and humor illuminate Musser’ s writing, and he adroitly captures the
excitement and frustration involved in investigating the mysteries of our universe.” ?Publishers Weekly

“Can two subatomic particles on opposite sides of the universe truly be instantaneously connected? Or is any
theory that predicts such a connection necessarily flawed or incomplete? Are the results of experiments that
demonstrate such a connection being misinterpreted? Such questions challenge our most basic concepts of
gpatial distance and time. In Spooky Action At A Distance, George Musser beautifully navigates through the
history, science, and philosophy of these mind-boggling conundrums, and expounds cutting edge thinking.”
?Mario Livio, astrophysicist and bestselling author of Brilliant Blunders and The Golden Ratio

“George Musser gives us afascinating tour of the latest attempts on the frontiers of physicsto answer one of
the oldest questions in science: What is space? And the wonderful lesson isthat the deeper we look into the
guestion, the more captivating it becomes.” ?L ee Smalin, founding faculty member at the Perimeter
Institute for Theoretical Physics and author of The Trouble with Physics

“With clever metaphors and dry humor, acclaimed science communicator George Musser is the perfect tour
guide on this wild ride through wormholes and emergent dimensions to the cutting edge of physics. This
guest to understand the ultimate nature of space may forever transform how you think about the very fabric
of reaity.” ?Max Tegmark, physicist and author of Our Mathematical Universe

“Modern physicsisin the process of dismantling the very space all around us, and the universe will never be
the same. In this engaging book, George Musser leads us through the thickets of science and philosophy and
takes us to the brink of avery different view of theworld.” ?Sean Carroll, theoretical physicist at the
California Institute of Technology and author of The Particle at the End of the Universe

“Locality has been afruitful and reliable principle, guiding us to the triumphs of twentieth-century physics.

Y et the consequences of local laws in quantum theory can seem 'spooky' and nonlocal-and some theorists are
guestioning locality itself. Spooky Action at a Distance is alively introduction to these fascinating paradoxes
and speculations.” ?Frank Wilczek, winner of the Nobel Prizein Physics and author of The Lightness of
Being and A Beautiful Question

About the Author

George Musser is an award-winning journalist, a contributing editor for Scientific American, and the author
of The Complete Idiot's Guide to Sring Theory. He isthe recipient of a Jonathan Eberhart Planetary Sciences
Journalism Award from the American Astronomical Society and the 2011 American Institute of Physics



Science Communication Award for Science Writing. He was a Knight Science Journalism fellow at MIT
from 2014 to 2015. He has appeared on Today, CNN, NPR, the BBC, Al Jazeera, and other outlets. He lives
in Glen Ridge, New Jersey, with his wife and daughter.

Users Review
From reader reviews:

Jean Smith:

People livein this new day time of lifestyle always try and and must have the spare time or they will get
great deal of stress from both way of life and work. So , when we ask do people have free time, we will say
absolutely without a doubt. People is human not just arobot. Then we consult again, what kind of activity do
you have when the spare time coming to you of course your answer will probably unlimited right. Then do
you try this one, reading textbooks. It can be your alternative with spending your spare time, typicaly the
book you have read will be Spooky Action at a Distance: The Phenomenon That Reimagines Space and
Time--and What It Means for Black Holes, the Big Bang, and Theories of Everything.

Mark Blanding:

Playing with family inside a park, coming to see the marine world or hanging out with close friendsis thing
that usually you will have done when you have spare time, after that why you don't try matter that really
opposite from that. Just one activity that make you not experiencing tired but still relaxing, trilling like on
roller coaster you have been ride on and with addition info. Even you love Spooky Action at a Distance: The
Phenomenon That Reimagines Space and Time--and What 1t Means for Black Holes, the Big Bang, and
Theories of Everything, you could enjoy both. It is good combination right, you still want to missit? What
kind of hang typeisit? Oh can occur its mind hangout guys. What? Still don't buy it, oh come on its referred
to as reading friends.

Betty Blake:

This Spooky Action at a Distance: The Phenomenon That Reimagines Space and Time--and What It Means
for Black Holes, the Big Bang, and Theories of Everything is great book for you because the content and that
isfull of information for you who also always deal with world and also have to make decision every minute.
This specific book revea it data accurately using great arrange word or we can claim no rambling sentences
within it. So if you areread it hurriedly you can have whole factsin it. Doesn't mean it only will give you
straight forward sentences but difficult core information with beautiful delivering sentences. Having Spooky
Action at a Distance: The Phenomenon That Reimagines Space and Time--and What It Means for Black
Holes, the Big Bang, and Theories of Everything in your hand like having the world in your arm, datain it is
not ridiculous one. We can say that no reserve that offer you world in ten or fifteen moment right but this

book already do that. So , thisis certainly good reading book. Hey there Mr. and Mrs. busy do you still doubt
which?



Maria Holder:

This Spooky Action at a Distance: The Phenomenon That Reimagines Space and Time--and What It Means
for Black Holes, the Big Bang, and Theories of Everything is completely new way for you who has curiosity
to look for some information mainly because it relief your hunger of knowledge. Getting deeper you in it
getting knowledge more you know or else you who still having little bit of digest in reading this Spooky
Action at a Distance: The Phenomenon That Reimagines Space and Time--and What It Means for Black
Holes, the Big Bang, and Theories of Everything can be the light food to suit your needs because the
information inside that book is easy to get by means of anyone. These books produce itself in the form that is
certainly reachable by anyone, yes | mean in the e-book web form. People who think that in publication form
make them feel tired even dizzy this publication is the answer. So you cannot find any in reading areserve
especially this one. You can find actually looking for. It should be here for an individual. So , don't miss thisl!
Just read this e-book kind for your better life and also knowledge.
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