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Abstract: | shall present an overview of quantum mechanics in the Everett interpretation, that emphasises its structural characteristics, as a t
what exists. In this respect it shares common ground with other fundamental theories in physics. As such its appeal is conservative; it makes
the purely unitary equations of quantum mechanics as exceptionless and universal. It also makes do with standard methods for extractir
level\' or 'emergent\' ontology, the furniture of macroscopic worlds, from largish molecules on up. It would appeal all the more if it made dc
standard epistemological principles too - for example, in the context of inductive statistical confirmation, with standard Bayesian epistemolog
this links to the question of the interpretation of probability in the Everett interpretation, and here the theory seems anything but conservative
common complaint that the approach leaves no room at all for talk of uncertainty. | shall argue, again on conservative interpretative practis
this claim is incorrect. Chance events are, indeed, revealed in a surprising light - as quantum branchings - but they are the more perspicu
their properties and quantitative measure better explained, in light of that.
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Why many worlds?

To solve the measurement problem

The problem of how to relate the (unitary,
deterministic) equations of motion of quantum
mechanics to observed phenomena

The conventional
method
(measurement
postulates):

-The theory is to apply universally (1) Expand the state in
_ | _ _ ~agiven basis
-Without any special mention of ‘the observer Y=3c, @,

or ‘'measurement’ depending on what
-And without any special interpretative Is measured
assumptions or additional equations (i) The state
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measurement with
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Why many worlds?
To solve the measurement problem...

Jniversality « no mention of measurement = no special interpretative assumption or additional egs

«\Why think there is a branching structure at all? (ontology)

Why think there are probabilities in the theory at all?
(probability)
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And prove (this is the
essential point) that that
probability measure is the
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representation theorem
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Why the equivalence rule?

Consider a Stern-Gerlach experiment,
In which an atom is prepared in the
superposion:
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*Introduce axioms of
rationality as before

-to be satisfied in the
rankings of
preferences of a
rational actor among
quantum games

quantitative
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*Introduce axioms of
rationality (Savage)

quantitative

-to be satisfied in the problem

rankings of

preferences of a

rational actor among

quantum games.

*Prove there exists an

essentially unique

utility function and

probability distribution _

over outcomes of practical

games. under which problem

the preferences of the solved

actor are the same as

those which maximize _ _T_

the expected utilities.
Uncertainty _ _
unintelligibler Not given _'eplstemlc
caring the ontology|| | problem
measure’ solved




*Introduce axioms of
rationality (Savage)

-to be satisfied in the
rankings of
preferences of a
rational actor among
quantum games.

in accordance with
which she acts as if
employing standard
Bayesian updating of
priors, on given
evidence.

quantitative
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*Introduce axioms of
rationality (Savage)

-to be satisfied in the
rankings of
preferences of a
rational actor among
quantum games.

*in accordance with
which she acts as If
employing standard
Bayesian updating of
priors, on given
evidence.

«and (and this is the
central point): this

quantitative

reasoning applies
equally to branching
as to non-branching
universes
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To solve the measurement problem...

Jniversality » no mention of measurement * no special interpretative assumption or additional egs
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To solve the measurement problem...

Jniversality » no mention of measurement * no special interpretative assumption or additional eqs
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A formulation of the expression <C_y, C ;> when the
projections are coarse-grainings in g at time t:
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