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Epistemic state (assuming perfect knowledgeof W(r,7) )

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

The “standard distribution”

pCt)=w (.0

-
-

Note: it is preserved by the dynamics:

it PGO)=[W@COf then PE&H)=lp@nf
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“"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 th wave
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J
“wayes" of the decomposition

Jth wave is occupied

Jth wave is empty

Pirsa: 12010054 Page 5/46



Reproducing the operational predictions

Consider a measurement of A with eigenvectors ¢y (r)

Ok (®)x (=)@, 1", ..) = o (r)xk (' )mu (", 7", )
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Reproducing the operational predictions

Consider a measurement of A with eigenvectors ¢y (r)
Or()x(x)m(x 7, . ..) = Sule)xn (@ )me ", ;. .)
[ cxbn @ n(, 17, ) = 3 (e ), 1%, ..

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

G R e (e ) =2 003 Ak
If the jth wave comes to be occupied, then one can postulate an

effective collapse of the guiding wave
2k CkOr(r) = 0;(r)
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The “standard distribution” as quantum equilibrium

A, Valentind and ¥, Westman

1 ’ A

Figure 3. Smocthed # {(al. (0) wad Let), eompared wirh [w° 114, 1) aad (710, ot Uimes ¢ = 0

{{al. (11, 2% (e}, (1) wnd a7 ({0, (1) While o) >
Al bl eritutios Mfmm @ 1017 recure vo 3 ina] e, the mooibed 3
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Do measurements reveal attributes of the particles?

Statistical faithfulness -- Position measurements are:

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

Statistical faithfulness -- Position measurements are:

WIF®y)=[ a5 F(5)p(t)

But momentum measurements are not:

although

()= e[ %2 ol

_ #we have, for example:

G |2m|w # | d@(—m[dfﬂp(c)
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Do measurements reveal attributes of the particles?

Statistical faithfulness -- Position measurements are:

WIE®)w)= [ a5 F(6) p(c)

But momentum measurements are not:

although

(w[Blw)= [ (m %) p(6)

we have, for example:

ZEIREEREIET

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

5, () = L) {(VS L. V(r,r)}
ot | 2m

r=(r)

Recall imaginary part of S.E. is e + WO +0+V =0

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

_ S| [ (vS)
305 == e [——m +0(r) + V(r,t)]

r=8(7)

~ 2
Recall imaginary part of S.E. is &) + (vS) +0+V =0

ot 2m

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

[@p& 06, = [dr| w0 F[(st ) .0+ V}(r,r)
m

= j dry’ (r, t)[-— —;%Vz + V(r)}y(r, t)
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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

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

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

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

Pirsa: 12010054 Page 25/46



Pirsa: 12010054 Page 26/46




Pirsa: 12010054 Page 27/46




Pirsa: 12010054 Page 28/46




Pirsa: 12010054 Page 29/46




Pirsa: 12010054 Page 30/46




Pirsa: 12010054 Page 31/46




Pirsa: 12010054 Page 32/46




Pirsa: 12010054 Page 33/46




Pirsa: 12010054 Page 34/46




Pirsa: 12010054 Page 35/46




Pirsa: 12010054 Page 36/46




Pirsa: 12010054 Page 37/46




Pirsa: 12010054 Page 38/46




Pirsa: 12010054 Page 39/46




Pirsa: 12010054 Page 40/46




Pirsa: 12010054 Page 41/46




Pirsa: 12010054 Page 42/46




Pirsa: 12010054 Page 43/46




Pirsa: 12010054 Page 44/46




Pirsa: 12010054 Page 45/46




Page 46/46




