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Einstein's Parable of Quantum Insanity
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SEPTEMBER 23,2095 | 5 MINREAD
Einstein's Parable of Quantum Insanity

Einstein refused te believe in the inherent unpredictability of the world. Is the
subatomic world insane, oy just subtie?

5

ER & GUANTR &

The Sciwneas

From Quanta Magazine {find original story here).

“Insanity is doing the same thing over and pver and expecting different
2 o b ko

rosglrs.”

That witticisme11 call it “Einstein Insanity”is usually attributed to Albert
Einstein. Though the Magthew effect may be operating here, it is undeniably
the sors of clever, memorzbie one-liner thar Einstein often tossed off, And DN
happy te give him the credit, because doing so takes us in interesting

directions.

ADYERTIRERZENT

Dana-Farber

Cancer instituie

First of all, note that what Einstein describes as insanity is, according to
quantum theory, the way the world sctually works, In quantum mechanics you
can do the same thing many times and get different results. Indeed, that is the
premise undertying great high-energy particle colliders. In those colliders,
physicists bush together the same particles in precizely the same way, trillions
upon triflions of times. Are they all insane to do so? It would seem they are

not, since they have garnered a stupendous variety of results,

Of course Einstein, famously, did not believe in the inherent unpredictability
of the warld, saying “God does not play dice,” Yer in playing dice, we act out
Einstein Insenity: We do the same thing over and over—unamely, roll the dice

£

—and we correctly anticipate different resuits. Is it really insane o play dice? If

5o, it's a very commen form of madaess!
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Eirsteln Insanity! We dothe same thing over and over—namely, roll the dice

~—zrnd we correctly anticipate different results. Is it really insane to play dicerf If

50, it's & very common form of madoess!

We can evade the dingnosis by arguing thet in practice one pever throws the

it the initial conditions can

e

ive in precisely the same way. Very small chang
alver the results. The underiving ides here is that in situations where we can't

xt, it's becauss there are aspects of

predict precizely what's going to happen

the current situation that we haven't taken into sccount

iar pleas of

ignorance can defend many other applications of probability from the

wonsation of Einsteln Insanity to which they are all exposed. Hwe did have full

acuess o reality, acoording to this argument, the results of our actions would

never be in doubt.

This doctrine, known as determinism, was advocated passionately by the

philosnpher Baroch Spinozs, whom Elnstein considered a great hera, But for s

hetter perspective, we need to venture sven further back in history.

Parmenides was an influential ancient Greek philosopher, admired by Plat

{who refers to "father Parmenides” in his ﬁ?iak}gu% the Spphist), Parmenides

advorated the puzeling view that reality is unchanging and indivisible and that

all moversent is an dlusion. Zeno, a student « nenides, devised four

famcas paradozes to iustrate the gl diffioultiss in the very concept of

motion. Transtared into modern terms, Zeno’s arrow paradox runs as follows:

L H vou know where an arrow 5, vou kKnow evervthing about its physical state,

ok

. Therefore a {hypothetically) moving arrew has the same phiysicel state asa

stationary arrow in the same position.

3. The corvent physical state of sn arvow determines its future physical state,

This is Binsteln Sanitv-—the denial of Einstein Ins

4. Thersfore g (hypothetically} moving arrow and a stationary arrow have the

sume futyre physicsl stute.
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4. Therefore a {hypothetically} moving arrew and a stationary arrow have the

sarae future physical state.
5. The arrow does not move,
Fatlowers of Parmenides worked themselves into logical knots and mystic

raptures over the rather blatant contradiction between point five and everyday

experisnce,

Reconunended Stories

Belencs Makes the U5, g Great Nation

FELE RS IR

What Would Elnstein Tell Trump?

The Scary Implications of LS. Government Aftacks on Medical
daumals

ERIC RESMHARY

Trump Cuts Shouid Trigger Loud Protests from Scientifizc Socleties

ARGEE SEGARIN

The foundational achievement of classical mechanios is to establish that the
first point is faulty. It s frogful, in that framework, to allow 2 broader concept
of the characier of physical reality. To know the stute of a system of particles,
one must know not only their positiens, but also their velocities and their
masses. Armed with that information, classical mechanics predicts the svstem’s
future evolution completely, Classical mechanics, given its broader concept of

physical reality, is the very model of Einstein Sanity,

With that trivmph in mind, let us return to the apparent Einstein Insanity of

quantum physics. Might that difficulty likewise hint at an Inadequate concept

of the state of the world?

of reality, not vet recognized within the conventional formulation of quantum

theory, which would restore Einstein Sanity. [n this view it is not so much that
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Einstein himself thought so. He believed that there must exist hidden aspects
of reality, not vet recognized within the conventional formulation of quantum
theory, which would restore Einstein Sanity, In this view it is not so much that
God dees not play dice, but that the game he's playing does not differ
fundamentally from classical dice, It appears random, but that's only hecause of
our ignorance of certain “hidden variables” Roughly: “God plays dice, but he’s

rigged the gawe.”

Bai as the predictions of conventional quantum theory, free of hidden
variables, have gone from triumph to triumph, the wiggle room where one
wiight accompodate such variables hag become small and uncomfortable. In

1964, the physicist John Bell identified certain constraints that must apply w0

any physical theory that is both local—meaning that physical infiuences don't
travel faster than light—and realistic, meaning that the physical properties of s

system exist prior to measurement. But decades of experimental tests,

arxiv.org last month, show that the world we live in evades those constraints,

{ronically, conventional quantum mechanics itself inveives 2 vast expassion of
physical reality, which may be enough to aveid Einstein Insanity. The
equations of quantum dynamics allow physicists to predict the furare values of
the wave function, given its present value, According o the Schridinger
equation, the wave function evelves in a completely predictable way, But in
practice we never have access to the full wave function, either at present or in
the future, so this “predictability” is vnattainable. If the wave function provides

the ultimate description of reality—az controversial issuel—we must conclude

that “Gaod plays a deep vet strictdy rule-based game, which looks like dice to us.”

Einstein's great friend and intelfectual spasring parimer Niels Boblir had a
nganced view of truth. Whereas according to Bohr, the opposite of a simple
truth is s falsehood, the opposite of a deep truth is another deep truth. In that
spirit, fet us infroduce the concept of 2 deep falsehood, whose opposite is
fikewise a desp falsehood. It seems firting o conclude this essay with an

epigram that, paired with the one we started with, gives a nice example:

"WNaiveté is doing the same thing over and over, and always expecting the same

resuit,”

theory of the sirong farce. His mest recont book is A Beautiful Question: Finding

Natures Deep Design. Wilczek is the Herman Feshbach Prafessor of Physics at the

Massachusetts Insittute of Technelogy,

Reprinted with permission from Quanta Magazine, un editorially mdependent

publication of the Simons Foundation
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truth is a falsehood, the apposite of & deep truth is another deep truth, In that
spirit, fet us introduce the concept of o deep falsehood, whase epposite is
Hkewise a deep falsehood, Tt sesms fitzing o conclude this essay with an

epigram that, paired with the one we started with, gives a nice example:

“WNaiveé is doing the same thing over and over, and always expecting the same

result,”

theory of the sirong force His most recent book is A Beautiful Question: Finding

Nature’s Deep Design. Wilezek is the Herman Feshbach Professor of Fhysics at the

Massachussetts Institute of Technoiogy.

Reprinted with permission from Quanta Magazine. an editorially independent

witose mission iy to enhance public understanding of science by covering research

develppments and fremds in mathematics and the physical and life sciences,

FRANK WILCZEK i ¢ thesetical physcist o the Mascachugatis stitate of Technology, Ha won the 2004
Naotrel Pri Prysies for Bis work 54 the thepty of the strang force, and i 2012 he groposes the concept of

time orystals,

More by Quanta Magazine

Document title: Einstein&#39;s Parable of Quantum Insanity | Scientific American
Capture URL: https://www.scientificamerican.com/article/einstein-s-parable-of-quantum-insanity/
Capture timestamp (UTC): Mon, 22 Sep 2025 15:31:39 GMT Page 5of 8



SCI
AM

Case 3:21-cv-00259-DCG-JES-JVB " “Busttitiétit1t9e*2? Filed 09/23/25 Page 8 of 10

OPINION § 55 : BOGKS § & $ NEURDROIENCE § o *

Fast Fashion Is a Bad Look for the How Your Brain Constructs—And Writing in Your Books is Good for
Environment Sometimes Distorts—Your Your Brain—Here's Why

A mnore drenlas connomy in texties fs z gond jonk for the EXPGNQHCQ of the World Annuating the ns of books 13 sn important part of decp
plane Ix Ais new book, Dianiel Yom explains how onr brain s reuding and bas a long Jegaoy of merit io both sence and

s, . I 1 EIEiit o
constantly constrasting reality Eteratie

CULTURE § o SPACE EXPLORATIN §

The Ozone Hole Is Steadily Tipsy Bats and Perfect Pasta Win How a Billionaire's Plan to Reach
Shrinking because of Giobal Ig Nobel Prizes for Weird Science Another Star Fell Apart
Efforts Research An abandoned s w vish ancther e highliphs the parily

of bilionuire-funded wience

{efforts, the azone hele over Wiamers of the an rds inchade the

SAGA

Document title: Einstein&#39;s Parable of Quantum Insanity | Scientific American
Capture URL: https://www.scientificamerican.com/article/einstein-s-parable-of-quantum-insanity/
Capture timestamp (UTC): Mon, 22 Sep 2025 15:31:39 GMT Page 6 of 8



.

POLLUTION § 38 CIRTURE § @ BPACE EXPLURATION § C0ITY P

The Ozone Hole Is Steadily Tipsy Bats and Perfect Pasta Win How a Billionaire's Plan to Reach
Shrinking because of Global ig Nobel Prizes for Weird Science Another Star Fell Apart

Efforts Research

An shanduned plan o vislt another star b

fed sCbenn

Sfrer nearly 40 yea af efforts, the czone hole over Wlnnera ¥ F i nohede the solence of of bl

Document title: Einstein&#39;s Parable of Quantum Insanity | Scientific American
Capture URL: https://www.scientificamerican.com/article/einstein-s-parable-of-quantum-insanity/
Capture timestamp (UTC): Mon, 22 Sep 2025 15:31:39 GMT Page 7 of 8



Case 3:21-cv-00259-DCG-JES-JVB " JorhfeRt1'19g=27 Filed

‘ -

ks 3
e 35

CULTURE § © % SPACGE EXPLORATION § o

POLLUTION ¥ © R 2

The Ozone Hole Is Steadily Tipsy Bats and Perfect Pasta Win How a Billionaire’s Plan to Reach
Shrinking because of Global g Nobel Prizes for Weird Science Another Star Fell Apart

Efforts Research ; ssit amother 5

farts, the ouses hole sver the sotence of

Document title: Einstein&#39;s Parable of Quantum Insanity | Scientific American
Capture URL: https://www.scientificamerican.com/article/einstein-s-parable-of-quantum-insanity/
Capture timestamp (UTC): Mon, 22 Sep 2025 15:31:39 GMT Page 8 of 8



