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|ĝ|(R̂ + κL̂M )

Benjamin Koch /2212

Action:

Geometrical Toy
Model

pm = M
dxm

ds
= −∂mSQ

M
d2xm

ds2
= ∂mQ

0 = ∂m(ρ(∂mSQ))

2MQ = (∂mSQ)(∂mSQ)−M2

Q =
!

2M

∂m∂m
√

ρ
√

ρ



S =
∫

d4x
√

|ĝ|(R̂ + κL̂M )

Benjamin Koch /2212

Action:

Geometrical Toy
Model

pm = M
dxm

ds
= −∂mSQ

M
d2xm

ds2
= ∂mQ

0 = ∂m(ρ(∂mSQ))

2MQ = (∂mSQ)(∂mSQ)−M2

Q =
!

2M

∂m∂m
√

ρ
√

ρ
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∂m → ∂m + ieAm/! p̂µ → π̂µ = −(∂̂µSQ + eÂµ)

⇒

M
d2xm

j

ds2
= ∂m

j Q + eπjnFmn
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Backup

Interaction with external em-field

Klein-Gordon
in dBB picture Toy model

Minimal coupling
Canonical momentum

(classical)

⇒
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Backup

No go theorems for deterministic QM:

Bell inequalities: Do not apply because 
dBB is a non-local theory

Kochen-Specker theorem:
Does not apply because
dBB is a contextual theory
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Multi particle KG
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Important because: 

-The dBB theory is only consistent with QM
  if it includes the multi particle case.

- Single particle interpretation of KG fails,
  multi particle description first step towards QFT 
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ψ(x1; . . . ;xn) =
PS√
n!

< 0|Φ(x1) . . . Φ(xn)|n >

n-particle wave function:

*S. Schweber, An Introduction to 
Relativistic QFT, Dover Publications, 1961

(
∑

i

∂m
i ∂mi + n

M2

!2

)
ψ(x1; . . . ;xn) = 0

n-particle KG equation*:
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ψ(x1; . . . ;xn) =
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ρ(x1; . . . ;xn) exp(iSQ(x1; . . . ;xn)/!)

Same splitting:

pm
j = −∂m

j SQ(x1; . . . ;xn)

Same momentum definition*:

⇒ Set of equations
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Coordinates:
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Equations of motion + conservation of T̂Λ∆
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Matching multi particle
dBB & Toy model

Klein-Gordon in
dBB picture

√
ρ ≡ φ

SQ ≡ SG

M ≡ MG

Geometrical
toy model

Planck‘s quantum coupling

pilot wave

quantum phase

mass

conformal metric

H-principal function

mass

„Running“ coupling of the geometrical toy model


