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For Brélan

Forever missed



For Esste,
who has never agreed to be a probability cloud,
and for all cats who have improved human philosophy
by refusing to cooperate.

It is difficult to find a black cat
in a dark room,
especially if there is no cat.
... Chinese saying
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Preface

This book began with a black cat and a paradox.

The cat is Essie, named in affection after Erwin Schrédinger, whose famous
cat was never really a cat in the ordinary domestic sense. Schrodinger’s cat was
a warning, a protest, a reductio, an alarm bell placed inside the machinery of
quantum theory. It was meant to dramatize the strangeness of carrying quantum
superposition too naively from atoms to everyday creatures.

But cats, as every cat-owned human knows, do not remain where philosophers
put them.

They escape thought experiments. They sit on manuscripts. They interrupt
derivations. They take a concept meant to expose the paradoxes of quantum
mechanics and convert it into a question of food, warmth, territory, sleep, dignity,
and agency. If a physicist says, “Imagine a cat in a box,” the cat’s first question is
not about Hilbert space. It is about ventilation.

The present book is a series of imaginary conversations: some between Schrédinger
and his cat; some between the author and Essie; some in a deliberately impossi-
ble parlor where dead physicists, living cats, equations, boxes, and metaphysical
embarrassments meet under the soft but exacting light of comedy.

The book has three governing assumptions.

First, a scientific idea may be treated playfully without being treated carelessly.

Second, cats are ideal philosophical interlocutors because they combine indif-
ference, attention, skepticism, appetite, and theatrical timing.

Third, quantum mechanics has never suffered from a shortage of mathematical
formalism; it has suftered, perhaps more deeply, from the difficulty of saying what
the formalism means.

Schrédinger’s cat remains famous because it refuses to be merely cute. It is
a small domestic animal standing at the fault line between microscopic law and
macroscopic life. This book gives the cat a voice, and then gives Essie the last word
whenever the physicists become too confident.

Author’s note. Schrédinger introduced the cat thought experiment in 1935 while
discussing what he called the Verschrinkung of states and the apparent absurdity

of extending quantum superposition to macroscopic life [19]. The fictional con-
versations in this book are not historical reconstructions. They are intellectual

fables.
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Dramatis Personae

Figure

Role in the Book

Essie

Schrédinger

Schrédinger’s Cat

Elan

The Box

The Reader

A black cat named after Erwin Schrédinger. She is
the author’s imaginary quantum companion, critic,
coauthor, box inspector, manuscript referee, and chief
defender of feline sovereignty. Essie is not merely a
comic device; she is the book’s guardian against careless
analogy, false profundity, and underfilled bowls.

The historical physicist transformed here into a literary
character: brilliant, amused, anxious about interpre-
tation, and increasingly aware that his imagined cat
has become philosophically dangerous. He begins as
the inventor of a thought experiment and becomes,
reluctantly and tenderly, its student.

Not merely the familiar thought-experiment animal,
but a witty domestic intelligence who refuses to be
an inert illustration. The cat speaks for all creatures
converted too quickly into symbols, states, diagrams, or
jokes.

The authorial interlocutor: part physicist, part philoso-
pher, part cat-servant, and part apprentice to Essie. He
attempts to turn paradox into literature without being
scratched by either physics or feline editorial judgment.
Apparatus, prison, shelter, stage, metaphor, failed
experimental chamber, Jellicle platform, and disputed
real estate. Its status changes from chapter to chapter,
which is part of the point: no box remains neutral once
a cat has entered it.

A silent observer whose act of reading may or may not
collapse the literary wave function. The reader is also
invited to distinguish real physics from analogy, com-
edy from carelessness, and wonder from confusion.
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Contents

Figure Role in the Book

THE VisITING PHYSICISTS AND THEIR COMPANIONS

Einstein The great critic of quantum incompleteness, repre-
sented with seriousness rather than caricature. He
brings dice, realism, locality, discomfort with irre-
ducible probability, and the recurring warning that
probability should not be mistaken too quickly for
final ontology.

Heisenberg The visitor who insists that uncertainty is not mere
ignorance, lost dice, or instrumental clumsiness. He
repeatedly distinguishes genuine quantum limitation
from ordinary failures of observation, apparatus, and
housekeeping.

Maxwell The elder spirit of fields, heat, electromagnetism,
and statistical physics. He brings the long prehistory
of quantum mechanics: electromagnetic theory,
blackbody radiation, thermodynamic order, and the
intellectual doorway through which the demon enters.

Maxwell’s Demon A small, elusive threshold-being who sorts molecules,
opens and closes doors, and irritates thermodynamics
into becoming more subtle. He serves as the predeces-
sor to Schrédinger’s cat: an imagined creature placed at
a conceptual boundary where physics must confront
information, entropy, knowledge, and cost.

Pauli Sharp, severe, brilliant, and allergic to weak arguments.
He introduces exclusion, antisymmetry, the dignity
of matter, and the warning that not every analogy
involving crowding deserves quantum authority. His
legendary association with broken apparatus gives the
cats additional material.

Jung Pauli’s psychological counterpart and conversational
foil. He does not replace physics with symbolism, but
asks what it means that humans place living creatures,
fears, names, dreams, and uncertainties into boxes. He
brings the psychic afterlife of thought experiments into
view.

Dirac The austere minimalist of the parlor: exact, economical,
and quietly dangerous. He brings the delta function,
the discipline of useful idealization, and the reminder
that some mathematical objects are powerful precisely
because they are not ordinary things.
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Contents

Figure

Role in the Book

Bohr

A late but decisive voice, associated with complemen-
tarity, language, and the limits of classical description.
He appears less as a lecturer than as a reminder that
physics cannot escape the conditions under which it
can be spoken.

PoETs, RiTuaL CATS, AND LITERARY PRESENCES

T.S. Eliot

The Jellicle Cats

Old Possum’s Cats

The poet of practical cats, naming, ritual, and feline
social worlds. In this book he becomes a courteous
counterpoint to Schrédinger: one gives the modern
imagination a cat of paradox; the other gives it cats of
name, ceremony, and character.

A moonlit society of named and performative cats,
treated here as literary cousins of the quantum cat.
They raise questions of recognition, ceremony, social
identity, and transformation rather than measurement
in the strict physical sense.

The broader poetic fellowship of practical, theatrical,
secretively named cats. They remind the physicists that
a cat is not exhausted by being labeled, observed, or
inserted into an apparatus.

IMPORTANT OBJECTS AND CONCEPTUAL MISCHIEF-MAKERS

The Dice

The Door

The Hallway

Einstein’s provocation and the cats’ preferred objects
for experimental sabotage. The dice distinguish clas-
sical ignorance from quantum probability, and also
remind the humans that objects left near cats have
limited philosophical security.

A boundary condition with hinges. It appears in the
tunneling chapter, Maxwell’s demon chapters, and
ordinary feline life. The door teaches that not every
surprising passage is quantum tunneling; sometimes
the latch was merely loose.

The domestic analogue of the two-slit arrangement.
It contains two doorways, muddy paw prints, hidden
paths, and the author’s recurring desire to know which
way the cat went.
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Figure

Role in the Book

The Manuscript

The Laser Dot

The Stove

The book within the book: an apparatus of prose
tested by Essie’s sitting, pawing, withholding, and
revisionary pressure. It becomes the place where peer
review, humility, and feline obstruction turn into
criticism.

A massless scandal of attention: not a mouse, not din-
ner, not a proper object, yet capable of reorganizing the
entire cat. It belongs to the Dirac chapters as a comic
image of pointlike concentration and ungraspable
pursuit.

The blackbody stove that warms the parlor and exposes
the failure of classical radiation theory. It connects
Maxwell’s electromagnetic world to Planck’s quantum
rupture and reminds the cats that even failed theory
may provide heat.
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The Box Appears



1 The Cat Declines the Box

Vienna, or perbaps Oxford, or perbaps no actual city at all: a room with a
blackboard, a table, several pieces of apparatus, and a box that bas not yet
understood the trouble it is about to cause. Schrodinger stands with chalk in
hand. A black cat sits on the table, washing one paw with insulting calm.

SCHRODINGER My dear cat, I have been thinking.

Cat  Thatis usually when trouble begins.

ScHRODINGER  Not trouble. Clarification. A thought experiment.
Cat For whom?

SCHRODINGER  For physicists.

CaT  Then why is there a cat-sized box?

Schrédinger paused. He was not yet accustomed to being examined by the
central figure in his own illustration. The cat licked the back of one paw, drew it
over one ear, and regarded him with the look cats reserve for vacuums, insufficiently
filled bowls, and metaphysical systems that have not been tested against furniture.

SCHRODINGER  You must understand. I am not proposing to do this.
CaT  Thatis a promising beginning. Continue.

SCHRODINGER  The pointis to show the absurdity of treating the wave function
as if it directly described a macroscopic creature in an indefinite state. Imagine a
sealed box. Inside the box is a radioactive atom. If the atom decays, a mechanism
releases poison. If it does not decay, nothing happens. Before the box is opened,
according to a naive interpretation, the atom is in a superposition of decayed and
undecayed states. The apparatus becomes entangled with the atom. And you—

Car No.

SCHRODINGER [ have not finished.

Cat  You have reached the cat-containing portion. That is where my jurisdiction

begins.

SCHRODINGER  You would be, in the formal description, both alive and dead.
The cat stopped washing. Her eyes narrowed to two green judgments.

CAaT  Thave several objections.



1 The Cat Declines the Box

SCHRODINGER  Naturally.

Cat  First, no cat is ever “in the formal description.” Cats are in chairs, boxes,
sunbeams, laundry baskets, and occasionally moral disputes. Second, if poison is
involved, I object in every interpretation. Third, if I am both alive and dead, who
is responsible for dinner?

ScHRODINGER  The dinner question is external to the idealized system.

CaTt  Nothing about dinner is external to the system.
Schrédinger smiled despite himself. The cat had a genius for locating suppressed

assumptions.
SCHRODINGER Let me state the issue more carefully. Quantum mechanics
permits states such as

1

V2

SCHRODINGER  If the apparatus couples perfectly to the atom, then the state of

v (decayed + undecayed) .

the apparatus and your state become correlated. The formalism appears to yield

1
Y = ‘/—z (decayedreleaseddead cat + undecayedsealedliving cat) .
CAaT Your notation contains a libel.
SCHRODINGER  Which part?
CAT  The phrase “dead cat” should not appear in respectable mathematics.
SCHRODINGER Itis only a ket.

CAT  So was the box, until you made it suspicious.
Schrédinger rubbed the chalk dust from his fingers. The cat rose, stepped across
the table, and placed one paw precisely on the symbol dead cat.

CaT  Replace this.

SCHRODINGER  With what?

CAT  cat objecting.

SCHRODINGER  That is not the same state.

CAaT  Exactly. We are making progress.

The cat then jumped down, inspected the box, sniffed its corners, entered it
voluntarily, turned around three times, and sat.

3



1 The Cat Declines the Box

Schrédinger looked triumphant.
ScHRODINGER  Ah! You see? The box has some appeal.
Cat  Of course. Itis a box. That does not make it a metaphysical prison.
SCHRODINGER But you are inside it.
Cat  Temporarily.

SCHRODINGER  Then let us say—
The cat stepped out.

CAT Letusnot.

ScHRODINGER ~ Why did you leave?

CAT  Because you became optimistic.

ScHRODINGER  This makes controlled experimentation difficult.

CaTt It makes it realistic.

Schrédinger sat. For the first time that morning he wondered whether the cat
was not merely illustrating the problem but improving it. The box, the atom, the
mechanism, the poison: these were all precise in the way thought experiments are
precise. But the cat was precise in another way. She insisted on life as it is lived, not

merely as it is represented.

ScHRODINGER  The experiment is not about harming a cat. It is about showing
that something has gone wrong if our interpretation makes such a state seem
natural.

CaT  Then say that. Do not put the burden of interpretive failure on the cat.
SCHRODINGER  You are asking to be a coauthor.

Cat Iam asking to be removed from the poison apparatus and added to the
acknowledgments.

SCHRODINGER  And if I refuse?
The cat looked at the chalk, the notebook, the ink bottle, the loose pages, the
precariously placed spectacles, and the cup of coffee near the edge of the table.

CaTt  Then the macroscopic consequences will be immediate.

Essie’s Theorem. A cat does not collapse the wave function. A cat
collapses the overconfidence of the person who thought the apparatus

was under control.

Author’s note. The original thought experiment is powerful partly because it is
uncomfortable. It takes the mathematical language of superposition and forces it
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1 The Cat Declines the Box

into contact with a living organism. In this book, the cat repeatedly returns that
discomfort to its sender.



2 A Theory of Boxes

The present day. Elan bas placed three cardboard boxes on the floor: one large,
one medium, and one unreasonably small. Essie ignores all three and sits on

the shipping paper.

Eran  Essie, I have prepared several boxes for our discussion.
Essie Isee that.

Eran  The large one is for classical intuition. The medium one is for ordinary
domestic uncertainty. The small one is for quantum absurdity.

Essie  And the paper?

Eran  The paper is incidental.
Essie settled more deeply into the paper, which crackled beneath her with a
sound that, in feline acoustics, meant ownership.

Essie  Nothing comfortable is incidental.

ELaN  You are avoiding the boxes.

Essie  Iam choosing the larger conceptual space.
Eran  The paper?

Essie  The affordance.

Elan sat beside her. A catin a box is amusing. A cat next to a box is instructive.
A cat ignoring a box prepared for philosophical purposes is a devastating editorial
intervention.

Eran  Very well. What is a box?
Essie A box is an invitation disguised as a boundary.
Eran  That s surprisingly good.

Essie  Naturally. Cats have studied boxes longer than physicists have studied
atoms.

Eran  For humans, a box suggests containment. For cats, it suggests possibility.
Essie  For humans, containment is a geometry. For cats, it is a negotiation.
Eran A negotiation with what?

Esste  Comfort, secrecy, surveillance, dignity, and exit strategy.

6



2 A Theory of Boxes

Eran  Then Schrédinger’s box is defective.

Esste  Profoundly. It treats exit strategy as a violation of the model.
Elan wrote this down.

ELaN  So the first correction to the thought experiment is that the cat must not
be treated as a passive object.

Essie  Correct. The catis not an indicator needle with whiskers.
Eran  But the point of the thought experiment is not the psychology of the cat.

Essie  That is what makes it useful and dangerous. It pretends to involve a cat
while stripping away nearly everything that makes a cat a cat.

The room became quiet. Essie’s tail moved once, slowly, like a punctuation
mark refusing to commit to a period.

Eran  Thatmay be the deeper literary opening. Schrédinger’s cat became famous
because it is a living creature inserted into a formal paradox. Butin popular culture,
the creature often disappears behind the joke.

Essie  The cat is remembered as a state, not as a subject.
Eran  And your objection is that the book must restore subjecthood.

Essie My objection is that the book must restore the cat. Subjecthood is your
word.
Elan looked at the smallest box. It seemed suddenly guilty.

Eran  Would you enter any of these boxes?
Essie  Eventually.
Fran  When?

Essie When you stop needing me to.

Later that afternoon, when no one was watching, Essie entered the smallest
box. It was clearly too small. Her sides bulged slightly. One paw protruded. Her
tail hung over the edge.

Elan found her there and tried not to laugh.

ELan  You do not fit.

Esste  False. The box fails to comprehend my topology.
EraN  You are overflowing the boundary conditions.
Essie  Then generalize the space.

Eran  You are giving me a theory of boxes.

Essie No. I am giving you a theory of human error. The box is merely where
you can see it.



2 A Theory of Boxes

Essie’s Theorem. A box is never merely a container. It is a test of

what the observer thinks can be contained.

Author’s note. One of the literary advantages of Schrédinger’s cat is that it joins
formal abstraction to ordinary domestic experience. Everyone understands a box.

Everyone who has lived with a cat also understands that the box is not under human
jurisdiction.



3 The Tail and the Uncertainty Principle

Schrodinger is attempting to measure the exact position of the cat’s tail. The
cat is tolerating this only because a saucer of cream is nearby.

ScHRODINGER  Hold still, please.

Cat Idecline.

SCHRODINGER I need only a moment.

CaT  That is what all experimentalists say.

SCHRODINGER  Your tail moved.

CAT Yes.

SCHRODINGER It moved precisely when I attempted to measure it.
CAT A promising observation.

SCHRODINGER  You are making a mockery of precision.

Cat  No. Iam revealing its cost.

Schrodinger placed his ruler on the table. The cat’s tail curled left, then right,
then straightened with theatrical indifference. It seemed to possess not one position
but a family of possible positions, each denying the authority of the last.

SCHRODINGER In quantum mechanics, one cannot in general assign exact si-
multaneous values to certain pairs of observables. Position and momentum, for
example, resist joint sharpness.

CaT  And this surprises you?
SCHRODINGER At the atomic scale, it does.
CAT At the tail scale, it should not.
SCHRODINGER  The tail is not a quantum particle.
CAT Norisitaclock hand.
SCHRODINGER  You are confusing ordinary disturbance with quantum uncer-
tainty.
Cat Tam distinguishing living motion from dead measurement.
Schrodinger considered this. It was not a technical improvement, but it was a

philosophical warning. The cat had again found the place where metaphor and
mechanism should not be carelessly exchanged.

9



3 The 1ail and the Uncertainty Principle

SCHRODINGER  Strictly speaking, the uncertainty principle is not caused by
clumsy measurement. It arises from the structure of quantum states and noncom-

muting observables.

CAT  Then say that before someone blames the ruler.
SCHRODINGER  You object to popular simplifications.
CaT I object to being simplified by amateurs.
SCHRODINGER  You are not being simplified.

CaT  You have reduced me to a tail.

There was no immediate answer to this.

The cat rose, arched her back, crossed the table, and brushed her side against
Schrodinger’s sleeve. This transferred a small but definite quantity of fur. Then
she walked through the field of chalk dust near the blackboard, leaving paw prints

across an unfinished equation.

SCHRODINGER Now the equation is illegible.

Cat  Notillegible. Interpreted.

SCHRODINGER By paw print?

CAaT By contact. You physicists are always speaking of interaction. Then you
complain when it happens.

SCHRODINGER Interaction is not the same as vandalism.

CaT  That distinction is observer-dependent.

Schrédinger bent toward the equation. A tiny white paw print lay between two
symbols like an uninvited operator.

SCHRODINGER  Perhaps the moral is that measurement is never innocent.

CAaT  The moral is that tails move. But your version sounds more publishable.

Essie’s Theorem. Whenever a human says “hold still”, the universe has

already begun to disagree.

Author’s note. This chapter uses the uncertainty principle as a disciplined metaphor.
The technical principle concerns the formal relation between observables in quan-
tum mechanics, not merely the practical difficulty of measuring a moving animal

[12]. The cat, however, is correct that living systems often expose the hidden arro-
gance of ideal measurement.

10



4 Decoherence by Shedding

Schridinger has announced that the next demonstration requires a clean
separation between the system and the environment. The cat has responded

by shedding on the apparatus.

ScHRODINGER  This is impossible.
CAT  Many things are impossible before breakfast.
SCHRODINGER I cleaned this table.

CAT  You rearranged the past. I supplied the present.

On the table lay the atom chamber, the detector, a notebook, two chalk frag-
ments, and a fine visible distribution of black cat hair. Some strands clung to the
brass fittings. Others adhered to Schrédinger’s sleeve. One had drifted onto the
open notebook and lay directly across the word zsolated.

SCHRODINGER  I'was trying to discuss an isolated system.
CAT  Anambitious fantasy.
SCHRODINGER A necessary idealization.

CATt  Idealization is the art of removing the cat hair before explaining the universe.
Schrédinger picked up the notebook and blew gently. The strand of fur did
not move. It had attached itself to the page with electrostatic loyalty.

SCHRODINGER  You are entangling yourself with the environment.
Cat Tam improving the realism.

SCHRODINGER At the microscopic level, coherent superpositions can persist.
But when a system interacts with its environment, phase relations become prac-
tically unavailable. The system appears classical because the environment has
recorded which alternative occurred.

CAT  So the room gossips.

SCHRODINGER  That is one way of putting it.
CAaT  And I have provided the gossip.
SCHRODINGER  You have provided hair.

Cat  Information-bearing hair.

11



4 Decoberence by Shedding

Schrédinger leaned back. He had intended the cat to illustrate an absurdity.
Instead, the cat had become a one-animal seminar on the fragility of isolation.

SCHRODINGER  Inlater language, one might say that environmental decoherence
explains why macroscopic superpositions are not observed in ordinary life.

CaT  Because ordinary life sheds, scratches, breathes, warms chairs, fogs windows,
dents cushions, and leaves paw prints?

SCHRODINGER  Something like that.
CaT  Then your box was doomed from the start.
SCHRODINGER Not doomed. Idealized.

Cat A kind word for doomed.

The cat jumped from the table to the windowsill. A little cloud of fur remained
behind, barely visible in a beam of afternoon light. Itlooked, Schrédinger thought,
like a galaxy of small evidences.

SCHRODINGER  You are saying that a cat cannot be separated from the world.
CAaT  No living thing can.
SCHRODINGER  But the formalism often begins by separating systems.

CaTt  Then the formalism begins with a fiction. Useful, perhaps. But still a
fiction.

SCHRODINGER  Physics depends on such fictions.

Cat  So does literature. The question is whether one remembers that one is
using them.

Schrodinger looked sharply at the cat. She looked back with the expression of
someone who had never doubted the unity of physics and literature, provided
both produced warm laps.

SCHRODINGER  You are becoming difficult.

Cat  I'wasborn difficult. You are only now measuring it.

Essie’s Theorem. The cleanly isolated system is one of the noblest

inventions of physics and one of the least feline conditions in nature.

Author’s note. Decoherence, developed long after Schrédinger’s original cat paper,
is now central to discussions of why quantum superpositions do not ordinarily
appear at macroscopic scales [24]. In the present chapter, shedding becomes a comic
image of environmental entanglement.

12



5 Many Worlds, Two Bowls

Two bowls sit on the floor. The left contains salmon. The right contains chicken.
Schridinger bolds a notebook. The cat holds all practical authority.

ScHRODINGER  Today we shall consider branching.
CaTt  Today we shall consider dinner.
SCHRODINGER  The two topics may be joined.

CAT  Only if the portions are adequate.
Schrédinger gestured toward the bowls.

SCHRODINGER  Suppose an event has two possible outcomes. In one branch,
you eat the salmon. In another, you eat the chicken.

Cat  And in the branch worth inhabiting?
SCHRODINGER You must choose.
Cat  Thatis not many worlds. That is one disappointing world with two bowls.

SCHRODINGER  In the Everettian interpretation, the universal wave function
does not collapse. Instead, what we call measurement corresponds to branching
structure. Each outcome is realized in a different branch.

CAT  Then there is a branch in which you have already given me both bowls.
SCHRODINGER  Perhaps.

CaT  Summon him.

SCHRODINGER  That is not possible. Branches do not communicate in that way.

CAaT  Then the theory offers abundance without access. Very human.
The cat approached the salmon, sniffed, walked to the chicken, sniffed, returned
to the salmon, and sat midway between the two. She looked up.

SCHRODINGER  You are in superposition between preferences.
Cat  No. I'am inducing anxiety in the observer.
SCHRODINGER You cannot eat both at once.

Cat  Watch carefully.
She took one bite of salmon, crossed immediately to the chicken, took one bite,
then returned to the salmon.

13



S Many Worlds, Two Bowls

SCHRODINGER  That is not a quantum superposition.
Cat  Itisapolicy.
SCHRODINGER A classical alternating strategy.

CAT A superior interpretation of abundance.
Schrodinger wrote: Cat rejects metaphysical multiplication unless accompanied
by culinary multiplication.

CaTt  Write also that the observer has under-provisioned the apparatus.
SCHRODINGER  You read upside down?

CAT Ireadintention.

Elan, watching this imagined scene from the impossible parlor of the book,
cleared his throat.

Eran  Essie, do you accept the many-worlds interpretation?
Essie, who had been sitting beside the page as though supervising its emergence,
gave him the slow blink of partial tolerance.

Essie  Iaccept many naps, many bowls, many windowsills, and many chances to
correct human exaggeration. As for many worlds, I require evidence of additional
kitchens.

Eran  Thatis not a technical objection.

Esste  Itisafunding objection. Those are often stronger.

Eran  Everett’s view was radical because it refused collapse. The wave function
remains universal. Observers become correlated with outcomes.

Essie  Then the observer is also inside the story.

ErLan  Yes.

Essie  Good. Humans behave better when they realize they are not outside the
box.

Essie’s Theorem. A theory that multiplies worlds but not breakfast has

limited explanatory value to a cat.

Author’s note. The many-worlds interpretation is not a theory of duplicated
domestic convenience. It is a serious attempt to retain unitary quantum evolution
without adding a collapse postulate [5]. The cat’s objection is not technical, but it
is structurally revealing: an interpretation must say not only what exists, but what
can matter to an observer within it.

14



Part Il

The Physicists Arrive
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6 Einstein’s Dice

An impossible afternoon. Schrodinger’s study has become a parlor outside
ordinary chronology. A blackboard leans against one wall. A cardboard box
sits in the center of the room. Two dice rest on the table. Schridinger stands
besidle bis cat. Einstein enters with bis violin case, his hair already in a state
of interpretive rebellion.

EINSTEIN  Erwin, I have come because I hear there is a cat.
SCHRODINGER  There is always a cat. That is precisely the trouble.

CAaT  The trouble was already here. I merely made it visible.
Einstein looked down. The cat looked up. Each appeared to recognize in the
other a creature constitutionally unwilling to obey instructions merely because

they had been elegantly stated.

EINSTEIN  So this is the famous animal.

CaT  And you are the famous human who objects to dice.
EINsTEIN I object to making dice fundamental.

CAT A defensible position. Dice are toys. They belong on the floor.
ScHRODINGER  Please do not encourage her.

EINsTEIN I have never found cats easy to discourage.
The dice sat between them, small ivory cubes, innocent in the manner of objects
that do not know they are about to be recruited into metaphysics.

SCHRODINGER  Albert, you know my concern. If the quantum state is taken too
literally, one seems forced to say absurd things about ordinary life. A cat becomes
both alive and dead until observed.

EINSTEIN  Yes. And I sympathize. The theory is powerful, but it does not yet
tell us what is real.

CaT  Italso does not say who approved the box.
EINSTEIN A grave omission.
ScHRODINGER  The box is not the main point.

Cat  Itis always the main point to the one placed inside it.
Einstein smiled. He picked up one die and rolled it gently across the table. It
came to rest showing five.
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6 Einstein’s Dice

EINSTEIN A dieis a simple object. We may not know all the details of its motion,
but we do not suppose the outcome is created by our ignorance.

SCHRODINGER  In classical mechanics, yes. With sufficient knowledge of initial
conditions, forces, friction, surface irregularities, and air currents, one could in

principle compute the outcome.

Cat  In principle, humans can do many things. In practice, they cannot open a
tin of fish without assistance.

EINsTEIN  The catis severe.

SCHRODINGER  Unavoidably.
Einstein picked up both dice.

EINSTEIN My quarrel is not with probability as a tool. Probability is often
necessary. My quarrel is with the idea that probability is the last word about reality.

CAT  Reality may have other words. Some are inaudible to humans.

SCHRODINGER And some are meowed until breakfast.

Einstein tossed the dice again. Before they landed, the cat sprang upward, struck
one die with her paw, and sent it skittering beneath the cabinet. The other die
landed on the table, tilted against a book.

SCHRODINGER  That was not part of the experiment.
Cat Itis now.

EINSTEIN  Where did the second die go?

Cat  Into aregion of uninspected configuration space.
SCHRODINGER  You have ruined the data.

CaT  Thave enriched the ontology.
Einstein knelt, peered beneath the cabinet, and laughed.

EINSTEIN  She has created a hidden-variable program.
Cat  Ihave hidden the variable. Whether you have a program remains to be seen.
ScHRODINGER  There is a difference between hidden variables and missing dice.

Cat  That difference is often asserted by people who have not looked under
enough furniture.

The room became still. The joke had opened a door, and Einstein, unlike many
humans, noticed doors even when cats had not asked to pass through them.

EINsTEIN  The question is whether the world has definite properties before
measurement, even when the quantum formalism does not assign them.

SCHRODINGER  And whether the formalism is complete.
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6 Einstein’s Dice

Cat  And whether completeness is a property of the world, the theory, or the
person who dislikes being surprised.
Einstein set down the remaining die.

EINSTEIN Youarea dangerous cat.
Cat  Only to unfinished arguments.

SCHRODINGER  Albertand I share a suspicion. Quantum mechanics, as it stands,
works astonishingly well. But perhaps it is not the whole story.

EINSTEIN A successful recipe is not yet a description of the kitchen.

Cat  Especially if the chef is under the cabinet retrieving dice.

Schrodinger bent down and found the missing die wedged beside a dust ball,
two hairpins, and a small object that no one could identify. The cat watched with
professional satisfaction.

SCHRODINGER It shows three.

EINsTEIN Now that you have measured it.

CaT No. It showed three before he measured it. I saw it.
SCHRODINGER  You saw it?

Cat  Naturally. I put it there.

EINsTEIN  Then perhaps the cat has restored realism.
SCHRODINGER ~ Or merely introduced experimental fraud.

CaT  Fraud is such an ugly word. Say instead: participatory apparatus design.
Einstein laughed again, more softly this time.

EINsTEIN  Erwin, your cat is on my side.
SCHRODINGER  She is on no one’s side.

CaT Incorrect. Iam on the side of whatever conclusion leads most quickly to
dinner.

Essie’s Theorem. When humans say that God does not play dice, cats
ask why the dice were left on the table.

Author’s note. Einstein’s famous dissatisfaction with quantum indeterminacy
should not be reduced to a dislike of randomness. His deeper concern was whether
quantum mechanics gave a complete account of physical reality. The later Einstein—
Podolsky-Rosen argument sharpened this concern by asking whether the quantum
description could be complete if it implied what Einstein regarded as unacceptable
nonlocal dependence [3].

18



7 The Missing Dice and Professor Heisenberg

The same parlor, later. The missing die has been recovered, though no one
agrees whether its recovery counts as measurement, archaeology, or housekeep-
ing. A new visitor arrives: Werner Heisenberg, carrying a notebook and
the cautious expression of a man already aware that cats are bad for clean
experimental design.

HEeIsENBERG  I'was told there was a problem with uncertainty.

Cat  There is a problem with humans using uncertainty as an excuse for lost
objects.

HeiseNBERG Then I have arrived in time.

EINSTEIN  Werner, the cat has hidden one of the dice and claims this has enriched
the ontology.

HErseNBERG ~ Cats often confuse ontology with access.
CAaT  Physicists often confuse notation with furniture.

SCHRODINGER ~ We are all making progress.
Heisenberg approached the table. One die remained visible. The other, though
retrieved, now sat under the cat’s paw.

HEISENBERG ~ May I examine the die?

CAT  You may examine your desire to examine the die.
HEeiseNBERG  That will not suffice.

CaTt It usually does for philosophers.

EINsTEIN Do not give her philosophy. She sharpens it.
Heisenberg pulled out a chair and sat. The cat’s tail began to move. It did not
move much. It moved just enough to defeat complacency.

HE1sENBERG  Let us be precise. The uncertainty principle is not the claim
that everything is vague, nor the claim that measurement is always clumsy. It
concerns the structure of quantum mechanics itself. Certain observables cannot
simultaneously possess arbitrarily sharp values in the same quantum state.

CaT  Then please stop blaming the dice.

HEeISENBERG I 'was not blaming the dice.
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7 The Missing Dice and Professor Heisenberg

CAaT  Good. Dice are innocent until pawed otherwise.

SCHRODINGER  The uncertainty relation for position and momentum is com-
monly written

AxAp > g

FINSTEIN A beautiful relation, but one must not mistake it for a license to
abandon reality.

HEerseNBERG  Nor should one mistake classical prejudice for reality.

Cat  Excellent. Now both of you are in a superposition of irritation and respect.
Schrodinger looked delighted. Einstein looked amused. Heisenberg looked as
though he had just discovered that the cat understood conference dynamics.

HEerseNBERG  Thedie under your paw is not uncertain in the quantum-mechanical
sense. It has a position. You are merely preventing us from knowing it.

Cat A distinction I support.
SCHRODINGER  That is unusually cooperative.

CAaT I object to false mysticism. Genuine mystery has higher standards.
Heisenberg nodded appreciatively.

HEISENBERG ~ Very good. A hidden die is not a quantum superposition. A lost
die is not a wave packet. Ignorance is not automatically indeterminacy.

EiNsTEIN  There. On that point we agree.
CAT  Mark the date. Physicists have agreed because a cat sat on a die.
ScHRODINGER  The historical record will be complicated.

Cat  Itusually is when cats do the essential work.

Heisenberg turned the notebook toward the cat.

HEISENBERG  Let us attempt an actual measurement. Where is the end of your
tail?
The tail moved.

HEISENBERG It was there.
The tail moved again.

HEISENBERG  Now it is there.
The tail flicked sharply, striking the pencil from his hand.

CAT  And now the apparatus has been scattered.

HEerseNBERG  This is not the uncertainty principle.
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7 The Missing Dice and Professor Heisenberg

Cat  No. This is the uncertainty practice.
EinsTEIN  Iadmit the distinction is useful.
SCHRODINGER  Perhaps we should add it to the glossary.

HEe1sENBERG  There is a serious issue here. The mathematical uncertainty rela-
tion is not merely practical inconvenience. Yet in teaching it, one constantly fights
the misconception that the principle means only that observation disturbs what it
observes.

Cat  Observation often does disturb what it observes. But not every disturbance

deserves a constant named after it.

EINSTEIN A severe but fair standard.
The cat released the die. Heisenberg picked it up and placed it next to the other
one. He rolled both. The cat did not interfere. The dice landed six and one.

HEISENBERG Seven.
CAT You have measured the sum.
SCHRODINGER But not the moral.

EINSTEIN And what is the moral?

The cat walked across the table, sat between the dice, and looked at all three
physicists.
Cat  Ifyou want mystery, do not manufacture confusion. The universe contains
enough of the real thing.

Essie’s Theorem. A missing die is not a quantum state; but the human
temptation to confuse ignorance with profundity is a measurable

phenomenon.

Author’s note. The uncertainty principle is one of the most frequently misunder-
stood ideas in modern physics. Its technical content concerns the formal structure
of quantum observables, not merely human clumsiness or instrumental disturbance
[12]. The cat’s joke works only because the distinction matters.
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