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Operators in CM?

∂tρ
L(q, p, t) + {ρL(q, p, t), H} = 0

∂tρ
L = {H, ·} ρL ;

{H, ·} = ∂q H∂p − ∂pH ∂q
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Koopman-von Neumann (plus)

ρL = |χ(q, p, t)|2

∂tχ =
[
{H, ·} + 1

iℏ
α

H
(q, p, t)

]
χ

iℏ ∂tχ = H̃χ
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The "auxiliary" variables

H̃ = ∂qH q̃ + ∂pH p̃ + α
H

(q, p, t)

q̃ = iℏ ∂p , p̃ = −iℏ ∂q

[q, p̃] = [q̃, p] = iℏ
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Commutators

1
iℏ

[q, p̃] = 1
iℏ

[q̃, p] = {q, p}

1
iℏ

[H̃, G(q, p, t)] = {H, G(q, p, t)}
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Tilde-images / General map

1
iℏ

[ũ, v] = 1
iℏ

[u, ṽ] = {u(q, p, t), v(q, p, t)}

ũ = iℏ {u, ·} + αu

= ∂qu q̃ + ∂pu p̃ + αu(q, p, t)
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Map of main operations

ũ + v = ũ + ṽ + αu+v

ũv = ũv + uṽ + α
uv

{̃u, v} = 1
iℏ [ũ, ṽ] + α{u,v}
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How is this different from QM?

ũ = ∂qu q̃ + ∂pu p̃ + αu(q, p, t)

ũ is linear in q̃ and p̃

ũ has an arbitrary part αu(q, p, t)
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What’s it good for?

A deeper understanding

A framework (Hilbert space) is not a theory (quantum or classical)

Combining quantum and classical systems

Without having two different languages fight each other

Note: The tilde-variables will surface in a Q-C system
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But what does it mean?

Auxiliary/unphysical?

Non-classical?

Related to statistical mechanics?
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Thank you!

Come check out my talk in the CAP Congress!
Classical Hilbert space, statistical mechanics and gauge freedom

m.amin@uleth.ca
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