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Quantum mechanics
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1.Quantisation Principle X.P H
2.Superposition principle ) = a|p1) + Blve) , a,B€C

3.Schrodinger’s equation ma\gg D _ ), t)

4.Born’s rule P = [(#) 237

5.Collapse of the wave

function



Measurement Problem

Y
Two postulates for dynamics ‘

Decoherence

Interpretations



Bohmian theory

1.Non-Duality Principle U(Z,t) = R(Z,1)e™ @)
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2.Wave function dynamics " wét ) - o AV t) + VI, 1)Y(3, 1)
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3.Particle motion X(t) =~V D)|z—x

4.Born’s rule R*(Z,t)d° %



Conclusion

Demonstration of

Determinism
Born’s rule
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Measurement and
non-locality
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Fourth postulate and
Quantum potential
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Quantum equilibrium
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Postulates

1.Non-Duality Principle U(Z,t) = R(Z,1)e™ @)
L OY(Z,t he 5 . .
2.Wave function dynamics " w((% = 5 AU, 1) + VI(Z,1)Y(T, )
h 1 -
3.Particle motion X(t) =~V D)|z—x

4.Born’s rule




Measurement Problem
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Pair particle 1 particle 2 Occurrence

1 {+1;+1;+1} {-1;-1;-1} C

2 {+1;+1;-1} {-1;-1;4+1} Co

3 {+1;-1;4+1} {—1;+1;—1} C's

4 {+1;-1;-1} {-1;4+1;+1} Cy

5 {-1;4+1;+1} {—I—l -1;-1} Cs

6 {—1;—1;-|-1} { +1; +1 1} C@

7 {-1;4+1;-1} | {+1;-1;4+1} C-

8 {-1;-1;-1} | {+1;+1;+1} Cs
02 =+ C'4 02 04 < Cz 04
Cs+ Oy &

CZ + C'7 Paz (‘|‘—|—)

—» Violation of Bell’s inequalities
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Bell theorem

1 1

|¢> — \/i ‘¢1>a+ ‘¢2>a_ \/5 ‘¢1>a_ ‘w2>a+ Z,
Pawr particle 1 particle 2 Occurrence
1 {+1;4+1;+1} | {-1;-1;-1} C
2 {+1;+1;-1} {-1;-1;4+1} C
3 {+1;-1;+1} {-1;4+1;-1} Cs
4 {+1;-1;-1} {-1;4+1;+1} Cy
5 {-Li+1;4+1} | {+1;-1;-1} Cs
6 {-1;-1;+1} {+1;+1;-1} Cs
7 {-1;4+1;-1} | {+1;-1;41} C-
8 {-1;-1;-1} | {+1;4+1;+1} Cs




Bell theorem

Hidden local variables

Pair | Particle 1 | Particle 2 | Occurrence
1 {+1;4+1} {-1;-1} 25%
2 {+1;-1} {-1;+1} 25%
3 {-1;+1} {+1;-1} 25%
4 {-1;-1} {+1;+1} 25%
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EPR Argument

Entanglement

| |
Two entangled spins C’ D

Reality principle
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Einstelin Boxes

\ Non-locality

Tension with relativity 7

J Non -signaling theorem




Einstelin Boxes
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Quantum Potential
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Quantum Potential
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Quantum Potential
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ihO) (T, 1) = AY(Z,t) + V(Z,8)(Z, )

(T, t) = R(Z,t)et® (@1



Weaker fourth postulate

Py(x) = Ri(x)




Tunnelling
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Step of potential

Position of the Quantum Particle in ap

I
Ln
1

I
=
o

1

I
=
Ln

I

I
P
=

I

I
hJ
Ln

1

_3{] -

——- Potential Step

I
—-120

I I I I I I I
—100 —80 —60 —40 —20 0 20
Time in Atomic Units

position of the particle [atomic unit]

20 1

15 A

10 A

_1{] =}

_15 =}

_2{] =

——- Potential Step

I I
—100 —50

0
time [atomic unit]

50

I
100

22



Spreading of a wave
packet

0) = Ae™” Lhd
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Particle Motion
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