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State of Stern Gerlach beam before first split? Unpolarized
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Leads us into entanglement (today) and density matrices

(later)...
How is tr)gnatom beam created? Thought experiment.

Diatomic molecule w/ atoms w/ L=0, I=0, and S=1/2

Ground state spin singlet.
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L. R

* Spin wavefunction (WF) antisymmetric: L -> R gives -1.
* Electrons are fermions.

* Net electron WF antisymmetric (nuclei = potential)

* Ignoring spin-orbit coupling (much later), WF factors
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Model oven splitting molecule, not altering spins
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Two ﬁuantum systems are 'entangled’ if
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Spin WFs of L & R are entangled. But how do we tell?
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How do e tell? Cewcral clecnpentirm o gy conplesn 4, [3)
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Schmidt Decomposition = Singular Value Decomp (SVD)
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Is the singlet state entangled? Schmidt decomposition?
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Since SVD / Schmidt decomposition unique, singlet entangled
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What happens when

S-G measures spin
A
_/1 0\, _/_L SzR of R atom?

L R

=TT T Joet () Tr =5 s grob(ak)"
( ) ( ) : TLLR prob (’_)

N

If\s—"aﬂn‘f /y,/é"c‘!( ‘c“lloM "\ars
definite SL f

Copenhagen: Wavefunction 'collapse' (above)
Many worlds: Universe splits
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Mermin 'lthaca’ interpretation: Quantum theory tells
correlations: If R measures up, then L will measure down,
and vice-versa



S-G Beam is R's leaving L's behind!

R-beam forgetting L 'half' up and 'half' down (density matrix, later)
Entropy = Quantification of amount of ignorance (general)
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Entanglement entropy = Entropy of R if L is forgotten
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Entanglement entropy quantifies information lost when state of
L is forgotten (coherence disrupted)...




