ON EVERETT'S FORMULATION
OF QUANTUM MECHANICS

Abstract

Everett wanted a formulation of quantum mechanics that (1) took the
linear dynamics to be a complete and accurate description of the time-
cvolution of all physical systems and (i) logically entailed the same
subjective appeirances predicted by the standard formulation of quantum
mechanics. While most everyone would agree with this description of
Fyerett's project, there is little agreement on exactly how his relative-state
formulation was supposed to work. In this paper, I consider two very dif-
ferent readings of Everett: the bare reading and the splitting-worlds reading.
What distinguishes thesc is their interpretation of the wave function and
how one accounts for the expeniences of observers. The difficulty in in-
terpreting Everett, however, is illustrated by the fact that neither reading
is entirely compatible with his own description of his project.

Everett provided two extended descriptions of his relative-state for-
mulaton of quantum mechanics, and in both cases he started with a
description of the standard von Neumann formulation.! Everett believed
that there were physical situations in which von Neumann's formulation
fatled to make coherent predictions, but he also wanted to present his own
formulation as a simplified and more general version of von Neumann's.
The standard von Neumann formulation of quantum mechanics then is a
natural place to begin a discussion of Everett's.

Von Neumann described “two fundamentally different types of inter-
ventions which can occur in a system §” (1955, 351). The first type,
Process 1. is characterized by “the arbitrary changes by measurements”
where the state of the system being measured instantaneously jumps into
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an eigenstate of the measured observable (a state in which the observed
property of the system has a determinate value). Process | is random, dis-
continuous, and nonlinear. The second type of intervention, Process 2, is
characterized by “the automatic changes that occur with the passage of
time” where the state of a system smoothly cvolves in a way determined
by its energy properties. Process 2 is deterministic, continuous, and linear.
On von Neumann's formulation of quantum mechanics then the time-
evolution of every physical system is linear unless it 1s being measured.
and when it is measured the state of the system jumps, instantaneously and
nonlinearly, into one of the cigenstates of the obscrvable being measured.”

In order to see how this works, consider an x-spin measurement of a
spin-1/2 system S (the x-spin of a spin-1/2 system is always measured to
be either “up” or “down”). Suppose that M is a perfect x-spin measuring
device in that when S is in an eigenstate of v-spin, the position of M's
pointer ends up perfectly correlated to the ¢-spin of § without disturbing
it: If M begins in a state where it 1s ready to make a measurement lr},,,
and S begins in an x-spin up cigenstate | 1)s, then the composite system
M + S will end up in a state where M reports that its result was x-spin up
and S is undisturbed | T>MI T>s; and if M begins in a state where it is ready
to make a measurement lr>u and S begins in an x-spin down eigenstate
| l>s. then the composite system M + S will end up in a state where M
reports that its result was x-spin down and § is undisturbed | 1>Ml 1>s. So
what happens when M measures the v-spin of a system § that is not
initially in an eigenstate of x-spin? Suppose M + S is initially in the state

f; l r)M( 13‘"‘ i)]

If we suppose that interacting with M counts as a measurement of S, then
the standard theory tells us that S will instantaneously jump to either | T>s
or | 1>_g, each with probability 1/2. Then, since it is a good measuring
device, M's pointer will become correlated with the x-spin of S, so there
is an equal chance here of the final state being | T>Ml T>S and being
| 1>MI ?>s» which is (apparently) just what we find whenever we perform
this experiment.

It is important to be clear about the role that the collapse dynamics
plays in the standard formulation of quantum mechanics. If there were no
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collapse of the sate upon measurement, then it would follow from the
linear dynamics and the properties of M that the final state would be

—,/—E Du s+ Hulb)s 2

But the standard interpretation of states, the eigenstate-eigenvalue link,
tells us that a system determinately has some physical property if and only
if it is in an eigenstate of having the property. Likewise, the system deter-
minately does not have the property if and only if it is in an eigenstate of
not having the property.' Since (2) is not an eigenstate of M recording
“up™ and it 1s not an eigenstate of M recording “down,” on the standard
interpretation of states, it is a state where M has no determinate record of
its result and thus makes no determinate report. Hence, the argument goes,
(2) cannot be the post-measurement state since we do in fact get determi-
nate results of one sort or the other to such measurements; rather, it must
be that the post-measurement state is actually an eigensmle of recording a
determinate result, either | I>Ml T>5 or | 1>M| L )g). which means that
there must have been a nonlinear collapse of the state somewhere over the
course of the measurement. So while the linear dynamics (Process 2)
accounts for the wave-like behavior of quantum-mechanical systems, it is
the nonlinear collapse dynamics (Process 1) that accounts for the fact that
we (apparently) never find a system in a superposition of eigenstates of
the observable that we measure.

The nonlincar dynamics also accounts for the results of repeat mea-
surements. We know from experience that if S is undisturbed between
measurements, then the result of a second x-spin measurement of S will
with certainty give the same result as the first. The reason, according to
von Necumann's formulation, is that the first measurement causes the
object system to collapse to one or the other of the two x-spin eigenstates,
so if it is undisturbed, then it will still be in that eigenstate when it is
measured a second time. If M + S were in the state | T>Ml 1)s after the first
measurement, then M would get “down"” for its second result, and this is
stimply because M is a good measuring device, so its pointer would
become correlated with the x-spin of S, which is now either determinate-
ly up or determinately down.

Finally, the nonlinear dynamics also accounts for the observed
relative frequencies of results. We know from experience that most likely
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about half of M’s results would be “up” if it made a series of x-spin mea-
surements on systems prepared like S above. The reason, according to von
Neumann's formulation, is that in each case there would be a probability
of 1/2 that at some point in the measurement process a nonlinear collapse
would occur that caused the composite systemn to end up in an eigenstate
of recording the result “up” for that measurement.

While the nonlinear dynamics plays an important role in the expla-
nations provided by the standard theory, it also leads to problems. Von
Neumann conceded that having mutually incompatible dynamical laws in
the same theory was at least counterintuitive:

onc should expect that [the linear dynamics (Process 2)] would suffice to
describe the intervention caused by a measurement: Indeed, a physical inter-
vention can be nothing else than the temporary insertion of a certain energy
coupling into the observed system . . . [in which case, Process 2 would
describe the time-cvolution of the composite system] (1955, 352).

So where does the nonlinear collapse dynamics come fromn? Here we get
the first glimmer of the quantum measurement problem. As von Neumann
put it, “we have then answercd the question as to what happens in the
measurement of a quantity. To be sure, the *how’ remains as unexplained
as before™ (1955, 217). But while von Neumann expressed his sense of
mystery at the prospect, he nonetheless ultimately believed that Process |
and Process 2 could peacefully live together in the same theory.

Everett, however, did not like the standard formulation of quantum
mechanics with its two, mutually incompatible, dynamical iaws. Everett
complained that “Not all conceivable situations fit the framework of [von
Neumann's] mathematical formulation™ (1957, 315). In particular, he was
worricd about how one would apply the standard formulation to systems
containing measunng devices, systems like the universe itsclf. When should
one use the nonlinear dynamics? Whenever a measurement is made. But
when is a measurement made? The standard formulation provides neither
necessary nor sufficient conditions. Moreover, as von Neumann himself
had already suggested, one would expect that if the linear dynamics cor-
rectly described every other sort of interaction, then it would also suffice
to describe measurement interactions. Onc would expect then that every
physical system, even a system containing a measuring device, would al-
ways obey the linear dynamics (Process 2). And this is just what Everett
proposed.
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Everett proposed dropping Process | from the standard formulation
of quantum mechanics and taking the resultant theory as complete and
accurate:

This paper proposes to regard pure wave mechanics (Process 2 only) as a
complete theory. It postulates that a wave function that obeys a linear wave
equation everywhere and at all times supplies a complete mathematical
maodel for every isolated physical system without exception (1957, 316).

And he intended to deduce the standard formulation of quantum mechanics
from this new, more general formulation:

The aim 1s not to deny or contradict the conventional formulation of quantum
theory . . . but rather to supply a new, more general and complete formula-
tion, from which the conventional interpretation can be deduced (1957, 315).

While Everett’s proposal might look perfectly straightforward, it tums out
that 1t is not at all clear what he had in mind.

As Richard Healey once described the problem, Everett’s interpreta-
tion itself stands in need of interpretation (1984, 539). It is not my aim to
argue for a particular interpretation of Everett or to systematically
evaluate the several mutually incompatible ways of reading Everett that
have been proposed. Rather, I will describe two very different readings in
order to illustrate at least some of what is at stake in reading Everett and
why finding an entirely satisfactory interpretation is difficult: I will refer
to these as the bare reading and the splitting-worlds reading. It will turn
out that neither of these is entirely consistent with Everett's own descrip-
tion of his project.

{

The splitting-worlds reading is perhaps the most popular reading of
Evereut. It postulates the existence of a different world corresponding to
each term in the quantum-mechanical state when written in a specified
preferred basis. Each world is then taken to have the state expressed by
the corresponding term. Here the standard interpretation of states applies
to the local state of each world, but the global state is interpreted differ-
ently—given the preferred basis, the global state tells us how many
worlds there are and what their local states are.4 The preferred basis is
supposed to be such that every observer in each world always gets a de-
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ternunate measurement result, always has a determnate record of his o+
perience.$

I take the splitting-worlds reading to be DeWitt's reading of Everet!
As DeWitt understands it, Everett's interpretation is “one of the mo-
bizarre and at the same time one of the most straightforward interpretu
tions of quantum mechanics that has ever been put forward™ (1971, 167
According to DeWitt, Everett’s interpretation entails that “our universc
must be viewed as constantly splitting into a stupendous numher o
branches, all resulting from the measurement-like interactions between 1t
myriads of components.” He grants that “the idea of 10100+ slight!-
different copies of oneself all constantly splitting to further copies.
which ultimately become unrecognizable, is hard to reconcile with th:
testimony of our senses™; that is, until we realize that “the laws of quan
tum mechanics do not allow us to feel ourselves split” (1971, 178-9). Onc
of the primary advantages of Everett's interpretation, we are told, is th:
it allows “a return to naive realism and the old-fashioned idea that there
can be a direct correspondence between formalism and reality. . . . The
symbols of quantum mechanics represent reality just as much as do thos
of classical mechanics™ (1971, 168). What DeWitt apparently has in min
here is a correspondence between the terms in an expansion of the wavc
function of the universe with respect to the preferred basis, “the symbols
of quantum mechanics,” and actual worlds, “reality.”

In the Preface to their Everett anthology, DeWitt and Graham claim
that Everett's formulation of quantum mechanics

asserts that it makes scnse to talk about a state vector for the whole universe
Thus state vector never collapses. and hence reality as a whole is rigorous!y
deterministic. This reality, which 1s described Jointly by the dynamical
variables and the state vector, is not the reality we customarily think of, bus
is a reality composed of many worlds. By virtue of the temporal developmen:
of the dynamical variables the state vector decomposes naturally into or
thogonal vectors, reflecting a continual splitting of the universe into .
multitude of mutually unobscrvable but cqually real worlds, in cach of which
cvery good measurcment has yiclded a definite result and in most of whicl.
the familiar statistical quantum laws hold (DeWitt and Graham 1973, v).

Indeed, Everett apparently took some sort of branching process seriously.
On the assumption that his readers would want an explanation of why they
do not feel themselves “split,” Everett compared his formulation of quantum
mechanics to the Copernican theory.
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From the viewpoint of the theory all elements of a superposition (all
“branches™) are “actual,” none any more “real” than the rest. It is unneces-
sary to suppose that all but one are somchow destroyed, since all the separate
clements of a superposition individually obey [the linecar dynamics] with
complete indifference to the presence or absence (“actuality” or not) of any
other elements. This total lack of effect of one branch on another also implies
that no observer will ever be aware of any “splitting" process.®

Argumcnts that the world picture presented by this theory is contradicted by
experience, because we are unaware of any branching processes, are like the
criticism of the Coperican theory that the mobility of the earth as a real
physical fact is incompatible with the common-sense interpretation of nature
because we feel no such motion. In both cascs the argument fails when it is
shown that the theory itself predicts that vur 2xpericnce wall be what it in fact
18 (1957, 320-321 footnate).

One might wonder why Everett would have thought that such an expla-
nation was necessary if he were not personally committed to some
genuine, ontological splitting of the world over time. On the other hand,
one might wonder why he would use scare quotes throughout if he were
so committed. In any case, there is evidence that Wheeler, with whom
Everett worked closely in developing his formulation of quantum
mechanics, accepted something akin to the splitting-worlds reading.”

It

The sphitting-worlds reading is not universally accepted as the nght
reading of Everett. Bell, for example, belicved that DeWitt and Everett
may have had something very different in mind (Bell 1987, 137-138).
Along these hines, Lockwood argues that “one widespread misconcep-
tion—encouraged by sloppy popular exposition—is that, on the Everett
view, the observer somehow splits the entire universe simply by
measuring a quantum system™ (1989, 225). According to Lockwood, the
essential aspect of Everett's formulation is that there is no collapse or
reduction of the wave function, and he takes this to be logically incom-
patible with the claim that the universe, or anything else, actually splits
when an observation occurs (this last claim is something that we will
return to later). Any talk of “‘dividing’ or ‘splitting’, in the relative-state
view, is essentially a metaphor for going into a superposition; or more
specifically, for going into a macroscopic superposition™ (1989, 227).
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This denial that anything at all splits when an observation occurs
suggests a one-world reading of Everett. The one-world reading we will
consider here is what Albert has called the “bare” theory (1992,
116-125).8 According to the bare theory, the time-evolution of the
physical world is always correctly described by the lincar dynamics and
the standard interpretation of states is taken to be true. In other words, the
bare theory is simply the standard formulation of quantum mechanics
dropping the collapse postulate but keeping the standard interpretation of
states. There is only one world, and because the linear dynamics is
assumed to be true, it is usually in a complicated superposition of eigen-
states of the observables that interest us.

The bare reading is suggested by Everett's initial description of his
project. He claimed that his goal was to regard “pure wave mechanics™
(the standard theory without the collapse dynamics) as a complete
physical theory and then to deduce the “conventional interpretation.” But
since the linear dynamics will never by itself generate a nonlinear
evolution no matter how complicated a system is, it is clearly impossible
to deduce the standard formulation of quantum mechanics from pure wave
mechanics, so this cannot be what he meant. Indeed, Everett explicitly
argued that since his theory contained only the linear dynamics “nothing
resembling [a formal collapse (process 1)} can take place™ (1973, 60). In
order to clarify what he meant when he claimed that he would deduce the
conventional interpretation from his formulation, he said that he would

deduce the probabilistic assertions of Process | as subjective appearances to
... observers, thus placing the theory in correspondence with experience. We
are then led to the novel situation in which the formal theory s objectively
continuous and causal, while subjectively discontinuous and probabilistic
(1973, 9).

Given this formulation of the project, one might expect Everett to say
something about the rclationship between an observer’s physical state and
his experience, and he docs. Everett claimed that “as models for observers
we can, if we wish, consider automatically functioning machines, pos-
sessing sensory apparatus and coupled to recording devices capable of
registering past sensory data and machine configurations™ (1957, 318) and
he claimed that “in order to make deductions about the subjective experi-
ence of an observer it is sufficient to examine the contents of the [observer’s
physical] memory” (1973, 64). He even gave a very quick dispositional
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argument for believing that mental states could be understood in terms of
physical states:

For such machines we are justified in using such phrases as “the machine has
perceived A or “‘the machine is aware of A" if the occurrence of A is repre-
sented in the memory. since the future behavior of the machine will be based
upon the occurrence of A (1973, 64).

On Everett's model, then, a good observer is a machine: a measuring
device with a physical memory to record the results of its measurements.
And just like any other physical system, the time-cvolution of an
observer's physical state is taken as completely and accurately described
by the linear dynamics.

His discussion of the relationship between physical and mental states
allowed Everett a final refinement of his project:

Our problem is, then, o treat the interactions of such observer-systems with
other physical systems (observations), within the framework of wave
mechanics, and to deduce the resulting memory configurations, which we
can then interpret as the subjective experiences of the observers (1973, 65).

In other words, his project was to take the linear dynamics to be a com-
plete and accurate description of the time-evolution of every physical
system without exception, then deduce, in terms of the physical memory
configurations of an observer, the same subjective appearances predicted
by the standard formulation of quantum mechanics with the collapse
postulate.

Had Everett succeeded. he would have accomplished something
quite remarkable. If onc could show that the standard theory of quantum
mechanics without the collapse postulate makes exactly the same
empirical predictions as the standard theory of quantum mechanics wirh
the collapse postulate, then one would have shown that the collapse
postulate was redundant, that the addition of a nonlinear, probabilistic
dynamics to Schrédinger's pure wave mechanics was entircly unneces-
sary. The mcasurement problem would be nothing more than an unfortu-
nate misunderstanding resulting from the addition of something to
quantum mechanics that it never needed. Everett said that “it remains a
matter of intcllectual interest that the statistical assertions of the usual in-
terpretation do not have the status of independent hypotheses, but are
deducible (in the present sense) from the pure wave mechanics, which
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results from their omission™ (1973, 119). This would indeed be a matter
of intellectual interest.

Having said how remarkable this would be, however, one probably
ought to be a little skeptical. Without the collapse postulate, quantum
mechanics entails that even macroscopic systems would generally be in
complicated superpositions of eigenstates of most observables, and
whenever something like this happens, the standard interpretation of
states tells us that the physical quantities corresponding to the observables
have no determinate values. Even household objects would routinely fail
to have determinate properties like position. My refrigerator would most
likely be in a superposition of being not only in my kitchen, but in your
kitchen, one mile directly above the north pole, in the center of the sun,
orbiting a-Centauri, having never been constructed, and so forth, and thus
would not have anything even close to a determinate position. By most
accounts, this violates common sense. After all, [ keep food in my refrig-
erator—I can "usually just walk into the kitchen, open it, and find
something to eat. What is worse, at least from a philosophical point of
view, is that if refrigerators failed to have definite positions, then so would
the pointers on measuring devices, and more generally, there would
typically be no determinate physical records (on paper, in RAM, on CD
ROM, in human brains, etc.) of an observer's measurement results, which
on Everett's account of experience would presumably mean that there
would typically be no determinate experiences of the sort that we believe
there are. I would not have the determinate experience of seeing my re-
frigerator sitting peacefully in the kitchen: rather, everything, my
refrigerator and my brain and the ink on this page and your brain, would
typically be in a complicated, entangled superposition of mutually incom-
patible states.

Suppose that my refrigerator is actually in a superposition of being
here and on a-Centauri, that its physical state is something like

alon a-Centauri>, +flin kitchen>,,, 3)

And suppose that I am initially in a ready-to-look-for-the-refrigerator state
Ir> ; such that (i) if the refrigerator were in the kitchen, then I would see
it in the kitchen, I would record this fact, and I would report what I had
recorded and (ii) if the refrigerator were on a-Centauri, then I would not
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see it in the kitchen, [ would record this fact, and I would report what |
had recorded. Given all this, when | look for the refrigerator, [ would end
up in the entangled state

aldon’t see it}, lon a—Cemauri>, +Plseeit), in kitchen ). (4

which on the standard interpretation of states, assuming Everett’s physical
model of an observer, presumably means that there would be no determi-
nate matter of fact concerning what | saw. what [ remember seeing, or
what 1 would report as the result. Indeed. since my state would be
entangled with the refrigerator’s state, | would even fail to have a pure
quanlum-mechamcal state of my own.

Everett himself emphasized the difficulty of his task. He recognized
that taking the linear dynamics (Process 2) as a complete and accurate de-
scription of the time-evolution of every physical system without
exception meant that an object would typically be in a complicated su-
perposition of most interesting observables.

Suppose. for example, that we [coupled a spin] measuring device to a can-
nonball, so that if the spin is up the cannonball will be shifted one footto the
left, while if the spin is down it will be shifted an equal distance to the nght.
If we now perform a measurement with this arrangement upon a particle
whose spinis a superposition of up and down. then the resulung total state
will also be a superposition of two states, onc in which the cannonball is to
the left, and one in which it is to the right. There 1s no definite position for
our macroscopic cannonbalt! ( 1973, 61).°

Everett conceded that “this indefinite behavior scems to be quite al
variance with our observations, since macroscopic objects always appear
(0 us to have definite positions.” He then posed his central problem: “Can
we reconcile this prediction [the indefiniteness of properties like position]
of the purely wave mechanical theory with experience, of must we
abandon it as untenable?” (1973, 61-62). Here Everett did not deny that
physical properties like position are typically indeterminate; rather, he
sought o reconcile this indeterminateness with our experience. One might
argue then that the bare reading is suggested not only by Everett’s initial
description of his theory but also by the way he described the problem he
faced.

Everett explained that taking the linear dynamics to be a complete
and accurate description of the time-evolution of every physical system
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has the far reaching implication that for any possible mcasurement, for which
the initial system statec is not an cigenstate, the resulting state of the
composite system leads to no definite system state nor any definite apparatus
state (1973, 60).

Further

There does not, in general, exist anything like a single state for one sub-
system of a composite system. Subsystems do not possess states that are in-
dependent of the states of the remainder of the system, so that the subsystem
states are generally correlated with onc another. One can arbitrarily choosc
a state for one subsystem. and be led 1o the relative state for the remamnder.
Thus we are faced with a fundamental relarivity of states, which is implied
by the formalism of composite systems. [t is meaningless to ask the absolute
statc of a subsystem-—one can only ask the state relative to a given state of
the remainder of the subsystem (1957, 317).10

He then asked us to consider any measuring apparatus interacting with
any object system

As a result of the interaction the state of the measuring apparatus is no longer
capable of independent definition. It can be defined only relative to the state
of the object system. In other words, there exists only a correlation between
the states of the two systems. It seems as if nothing can ever be scttled by
such a mcasurcment (1957, 318).

The puzzle in reading Everett is in trying to figurc out why he thought
something could be settled by such a measurement.

v

In order to show that pure wave mechanics makes the same predic-
tions for the subjective experiences of observers as the standard theory of
quantum mechanics. Everett first considered an experiment that is essen-
tially equivalent to looking for a refrigerator that is in a superposition of
being at different positions. Concerning the post-measurement state, one
like that described by (4) above, Everett said

There is no longer any independent system state or observer state, although
the two have become correlated in a one-onc manner. However, in each
element of the superposition . . . the object-system statc is a particular cigen-
state of the observation, and furthermore the observer-system state describes
the observer as definitely perceiving that particular system state. This corre-
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lation is what allows one to maintain the interpretation that a measurement
has heen performed (1957, 320).

Here we are supposed to sec how the relativity of states, the correlation
between the observer's state and the object system's state, explains the ex-
perience of the observer: but it is not at all clear from what is said here
how the explanation goes. What does the observer expericnce? More
specitically, in a state like (4), do [ see the refrigerator or not? Do 1 both
see the refrigerator and not see it? Or do [ somehow split and one of me
sees the refrigerator and the other does not?

In addition to recovering the standard theory's predictions for single
measurements, Everett also wanted to recover the predictions for repeat
measurements. In the kitchen story, if | blinked and looked again, then |
would end up in a state like

a!didn’t see it, don't see it),lon a-Centauri 4 + 'S)
. . . . \ !
Blsaw 1, see |t>,| in kitchen ),.

“Thus,” Everett concluded, “for every separate state of the observer in the
final superposition the result of the observation was repeatable, even
though different for different states” (1957, 320). Right, but it is unclear
precisely how this fact is supposed to account for my experience.

Finally, Everett wanted to recover the standard statistical predictions
of quantum mechanics. After considering repeating a measurement on a
system, he described what the linear dynamics would predict for an
infinite series of identical measurements on identically prepared systems.
In short, one gets an increasingly complicated superposition of mutually
incompatible sequences of results, where, as Everett described it, “A
typical element . . . of the final superposition describes a state of affairs
wherein the observer has perceived an apparently random sequence of
definite results for the observations” (1957, 320). A typical element of the
superposition, if one uses the right notion of “typical” here (a notion
where each element is weighted by the norm-squared of its coefficient in
the superposition), also describes an observer who got the same relative
frequencies of results that the standard formulation of quantum mechanics
predicts.

With no further argument or explanation, Everett concluded

It will thus appear to the observer, as described by a typical element of the
superposition. that each initial obscrvation on a system caused the system to
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*jump’ 1nto an eigenstate in a random fashion and thereafter remain there for
subsequent measurcments on the same system. Therefore . . . the probabilis-
tic asscrttons of Process | appear to be valid 1o the observer described by a
typical element of the final superposition (1957, 320).

Therefore all predictions of the usual theory wall [as the number of all types
of observations goes to infinity | appear to be valid to the observer in almost
all observer states, since these predictions hold for almost all memory
sequences (1973, 7)Y

So

We have now completed the abstract treatment of measurement and obser-
vation, with the deduction that the statistical predictions of the usual form of
quantum theory (Process |) will appear to be valid to all observers. We have
therefore succeeded in placing our theory in correspondence with experi-
ence, al least insofar as the ordinary theory correctly represents experience
(1973, 85).

We see, therefore, how the classical appearance of the macroscopic world to
us can be cxplained in the wave theory (1973, 90)

And finally

We have shown that our theory . . . can be put in satisfactory correspondence
with experience. We saw that the probabilisuc assertions of the usual inter-
pretation of quantum mechanics can be deduced from this theory . . . as
subjective appearances to observers {where the observers are regarded as
ordinary physical systems] (1973, 109).

That's it. Filling in the details of the deduction was left as an exercise for
the reader.

How might this work on the bare reading? Suppose a kitchen
observer were in a state like (4). On the bare reading, there would be no
determinate physical record that says that he “sees it™ and no determinate
physical record that says that he “doesn’t see it.” When asked which par-
ticular resuft he got, he would give a superposition of two mutually
incompatible answers—his lips would be in a superposition of moving the
way they would if he were saying “I see it” and the way they would if he
were saying “l don't see it.” It is a property of such a state, however. that
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he would report that he got a determinate result of either one or the other
of the two classically possible results—that either he sees the refrigerator
or does not. If he were in the state |don’t see it> ,lon a—Cemauri>,,. then
he would report that he either sees the refrigerator or does not; and if he
were in the state | see il> ,hin kitchen>,. then he would report that he either
sees the refrigerator or does not; so by the linearity of the dynamics, even
though he did not in fact determinately get either result on the standard in-
terpretation of states, his lips would be in an eigenstate of moving in such
a way that he says “Yes, | either see it or [ don’t” if he were in the state
described by (4). But again, on the standard interpretation of states, this
report would be false. On Everett’s physical account of experience, it
might be thought of as the result of an illusion: the observer might believe
(record) that he got a determinate result to his observation, that he either
saw the refrigerator or failed to see it, but he would neither determinately
believe (record) that he saw the refrigerator nor would he determinately
believe (record) that he failed to see the refrigerator; rather, he would be
in an entangled superposition of the two states.

On hearing this story someone familiar with quantum mechanics
might complain that the Hermitian operator that is supposed to represent
the question “Do you either see or not see the refrigerator?” here is just
the identity operator and thus cannot possibly represent an interesting
question.!? First, this is not quite right: I haven’t looked ye|>,| in kitchen>,.
for example, is not an eigenvector of the operator. Second, and more
important, to worry about whether this ought to be thought of as an
identity operator is to miss the point. That the observer would report that
he either sees the refrigerator or does not see it when in the superposition
described by (4) is simply a matter of the phvsical dispositions that he
would have as a good observer given the linear dyvnamics. Again, if he had
the disposition to report “P or Q" in the state | P> , and to report “P or Q"
in the state lQ}, (a property of a good observer), then by the linearity of
the dynamics he would have the disposition to report “P or Q" in the state
alP), + Bl Q),

Not only is it in a property of states like (4) that the observer would
report that he determinately got exactly one of the classically possible
results even though he did not in fact determinately get either, but if the
observer very carefully repeated the measurement and ended up in a state
like (5). then since each term describes a situation where he would report
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that he got the same result for both observations. it follows from the
linearity of the dynamics that he would determinately report that he got
the same result for both observations. Given this he might incorrectly
conclude that there had been a nonlinear collapse of the state. On Everett's
account of experience, one might argue that it would appear to the
observer that the state of the object system had in fact collapsed to one of
the two eigenstates of the observable being measured, when all that had in
fact happened was that his measurement records had become perfectly
correlated with the physical property being measured, which was not de-
terminate.

As for the statistical predictions of quantum mechanics, one can
show that if a series of identical measurements were performed on identi-
cally prepared systems, then the observer and the object systems would
approach an eigenstate of the observer reporting that his results were
randomly distributed with the relative frequencies predicted by the
standard theory.!? Consequently, on Everett's account of experience, one
might argue that if an observer were to begin in an cigenstate of being
ready to perform an infinite number of identical measurements on identi-
cally prepared systems, then (i) it would appear to him that he got a
determinate, repeatable result for each measurement and (ii) in the limit
he would approach a state where it would appear to him that his results
were randomly distributed just as the standard theory predicts that they
would be.

Does this mean that the bare theory entails the same empirical pre-
dictions as the standard theory of quantum mechanics? Consider a case
where one determinately records that P or Q occurred but does not deter-
minately record that P occurred and does not determinately record that Q
occurred. One might call this a disjunctive record (ot on Everett's account
of experience, a disjunctive experience). A proponent of the bare reading
of Everett counts on a disjunctive record and an ordinary record corre-
sponding to one of the disjuncts being subjectively indistinguishable so
that one can claim that one has deduced the subjective experiences
predicted by the standard theory. Such records are indeed subjectively in-
distinguishable in the sense that in both cases an observer would report
that he got a determinate result, but a proponent of the bare reading needs
to argue that subjective indistinguishability in this sense is enough for the
records (or experiences) to count as the same in the sense that we are, or




































