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Chapter 7: Quantum Mechanics

1. Uncertainty principle

2. Representation

3. Quantum dynamics

4. Approximate methods
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Commutation relations:

Classical-quantum mechanical correspondence:
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Example:

1. Bilinear

2. Multiplication

3. Skew symmetric

4. Jacobi identity
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Definition:

  VX,YVYX  product  Lie the,,

A vector space V with a bilinear skew-symmetric operation 
, which satisfies the Jacobi identity.

VVV 

Example: 
The set of n x n matrices becomes a Lie algebra if we define the commutator by [A,B]=AB-BA.

V is n-dimensional vector space on number field R

1. Bilinear

2. Skew symmetric

3. Jacobi identity
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Variance (mean square deviation):

Uncertainty relation:
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Schwarz inequality:
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The other way:
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Position space

Wave function in position space
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Representation:
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Eigenfunction expansion:
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Translational operator:
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Transformation function:

Dual space transformation:
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Verify uncertainty relation
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Time evolution operator:

Infinitesimal time evolution operator:

  000 ,,;, tttUtt  

Schrodinger equation:
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Heisenberg picture
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Unitary transformation:

Infinitesimal time evolution operator:

 U

Heisenberg  equation:

Example:
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Schrodinger’s picture: Heisenberg’s picture:
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Equation of motion
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Schrodinger: Heisenberg  equation:

Example:

Ehrenfest theorem
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A particle of mass m under a potential V(x)
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Harmonic oscillator:

The other way:
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Baker-Hausdoff lemma
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