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Postulates of
Quantum Mechanics

1) state of a QM system is represented by
a wavefunction ¥(z,t) or a ket|y) (p. 1, 118)

2) observables are represented by Hermitian
operators, A, that act on kets (p. 97)

3) the only possible result of a measurement
is an eigenvalue of the operator (p. 99)

Aln) = an|thn)




Postulates of
Quantum Mechanics

4) the probability of measuring a is
Plan) = [{@nl$)l®  (p. 107)

5) after a measurement yielding a,, the new
state is a normalized projection (p. 99, 123)
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6) the time evolution of the state is given by
the Schroedinger eq. (p. 1)
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suppose electron has intrinsic
angular momentum

i=nS
0B,
Fz — z
75 0z
S, = ::E

2



Stern-Gerlach




Stern-Gerlach

520

1) state of a QM system is represented by a
wavefunction or a ket

+), 1h/2), |S. = h/2), | +2), | T)
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2) observables are Hermitian operators, they act on states
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3) the only possible result of a measurement is an
eigenvalue of the operator

h
S:4) = +5lH)

Sy = —5l)



Eigenbasis: Normalization,
Orthogonality, Completeness
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5) affter a measurement yielding + the new
state is a normalized projection
P, (a|+) +b|=)) = al+ >
Pyy) al+)
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Analysus
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al =

_ x<—+>2—1/2
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= (P =172
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Superposition

h
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always measure + for this state



Matrix Notation



Matrix Notation

v) a0+ o) = (5 )
i) = (@ 6) (5 ) = laP + o
S = ( héz —7(1)/2 )

sy~ @ (70, ) (5
— [l (h/2) + b2 (~1/2)



Pauli Matrix Notation

(1) (1))

Q
|

<. O
|

0
szgO'l,Sy:gO'Q,Szng'
S = 5 (9 3)(§>=§\+>
Sz | =)z = g (1) é)(_@)z—gw



Matrix Notation

Aij = (Vi Altby)
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Matrix Projection
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Time Evolution
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6) the time evolution of the state is given by the
Schroedinger eq.

.0
Zhalﬂ(t) = Hi(1)
cos(a/2)
v(0) = < sin(a/2) )
cos(a/2)e /2
V(t) = ( Sin((&?2§€+im§/2 )

(Y[S:]v) = cos (%)2 g — sin (%)2 g = gcos(a)



