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Hamilton’s form of Newton’s Law:
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Schrodinger  Equation:
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If U(x) is constant, we can solve this by:
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If U is space variant (say in x) but time invariant:
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eqn. B can be shown to be true in the following way:
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In 3D:
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Which gives:

Hence, v and k are collinear

Example:



Example:
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k and v are collinear depending upon E-k diagram

If E goes down with k (e.g. in valence band) v will

be in opposite direction
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Effect of Magnetic Field
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We can show: ( )dk
q v B

dt

′
= ×
�

��
ℏ

( )

dx k

dt m

dk
q v B

dt

′
=

′
= ×

��
ℏ

�
��

ℏ

Hence:


