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Epistemic state (assuming perfect knowledge of W(r',?) )

p(@)dg = the probability the particle is within dC of C.

The “standard distribution"”

pG1)=w(C.1)

-
-

Note: it is preserved by the dynamics:

it pC0)= |V/(§s0)‘: then P(G,1)= VA f)lz
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i ZCJ"//J‘
J)

“"waves" of the decomposition

e Spatial support of ¥/ Jth wave is occupied
C¢ Spatial support of ¥ Jth wave is empty

If only the Athwave is occupied

Then the guidance equation depends only on the Ath wave
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= ZCJ"// J
J
“wayes" of the decomposition

Jth wave is occupied

Jth wave is empty
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Reproducing the operational predictions

Consider a measurement of A with eigenvectors ¢ (r)

Ok ()X (x)n(x", 7, . .) = S (e)xn (") (2 T, . )
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Reproducing the operational predictions

Consider a measurement of A with eigenvectors ¢ (r)
Ok (r)x(r)n(x", ;. ..) = Sw(r)xr (' )a (@, ", .. )
Dok crdr () () (x”, 2, . ) = 3o enon()xn (¢ )ma (@ 1", . )

Distinct states of environment correspond to disjoint regions of the
configuration space

TR TR T (e I~ O R A R
If the jth wave comes to be occupied, then one can postulate an

effective collapse of the guiding wave

2k CrOn(r) — 0;(r)
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The “standard distribution” as quantum equilibrium

A, Valentind and ¥, Weitman

o0 A v 1

Pigure 3. Smecthed # (a1, (0) aad (1), compared with [wf (18, () aaed (1), ot Umet ¢ =

{(al, (b11, 2 {{2), (1) wad 4% (0, 100, While [0/ recus (o 2t
thows a remskable evelution lquulhbmn S Lt bl
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Do measurements reveal attributes of the particles?

Statistical faithfulness -- Position measurements are:

WIF®)|w)= [ a5 F(6) p(6)
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Do measurements reveal attributes of the particles?

Statistical faithfulness -- Position measurements are:

WIF®)w)= [ F(5) p(c)

But momentum measurements are not:

although
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Do measurements reveal attributes of the particles?

Statistical faithfulness -- Position measurements are:

WIF®)y)=[ a5 F(5)p(&)

But momentum measurements are not:

although

(w[Ply) = J.dC [m %

we have, for example:

Measurement statistics depend on the configuration and the wavefunction
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If we define energy as a function of the configuration and the wavefunction

oSl N
&,() = o e [m +Q(r)+V(r,t)}

r=8(7)

- .
Recall imaginary part of S.E. is &) + ¥5) +0+V =0

ot 2m
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If we define energy as a function of the configuration and the wavefunction

oS () = (VS)2
&,(€) = v e [2771 +Q(T)+V(I‘J):|

r=8(r)

-

-
Recall imaginary part of S.E. is ) + (VS)

ot 2m

+Q+V =0

then it is not conserved in detail, but is conserved on average

I dep(C,0)e,(6) = f dr |y (r,t) l:[(ii?)' +0 + V}(r,t)

-

= [ary’ (. t)[— -2%‘?72 + V(r)}w(r, )
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Contextuality

No overlap in 3D
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Contextuality
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Contextuality

Position mmts are not “outcome faightful
“Surrealistic” trajectories?
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Contextuality

=~_~ =—

= X

Position mmts are not “outcome faightful
“Surrealistic” trajectories?

Conclusion: it does not make sense +o associate an attribute

with an operator without also specifying the full experimental
arrangement
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Contextuality

w\\
——

= X

Position mmts are not “outcome faightful
“Surrealistic” trajectories?

Conclusion: it does not make sense to associate an attribute

with an operator without also specifying the full experimental
arrangement

Note however that a criticism remains: deBroglie-Bohm has
more contextuality thanis strictly necessary
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Classical limit

Operational correspondence vs. Ontological correspondence

Do we need to recover Newtonian trajectories for
macroscopic objects?

If so, there are problems
One example: Newtonian trajectories can cross
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Classical limit

Operational correspondence vs. Ontological correspondence

Do we need to recover Newtonian trajectories for
macroscopic objects?

If so, there are problems
One example: Newtonian trajectories can cross

Possible solution: Decoherence in configuration space
Eliminates interference, thereby allowing crossing
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