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Beweis:
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Spektraldarstellung = Darstellung in der Eigenbasis:
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∑
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d) Operator Ŝ bez. bel. Basis {〈e1| , 〈e2|}
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Ges: Operator B = eŜ in {e}-Darstellung
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2)Es gilt:

Â |e1〉 = a |e1〉 B̂ |e1〉 = b |e1〉

Â |e2〉 = −a |e2〉 B̂ |e2〉 = −ib |e3〉

Â |e3〉 = −a |e3〉 B̂ |e3〉 = ib |e2〉

a)Ges: Matrix Â{e} und b̂{e} −→ Operatoren A und B ind Basis {|e1〉 , |e2〉 , |e3〉}

Es gilt:

(Â{e})jk = 〈ej| Â |ek〉

〈e1| Â |e1〉 = 〈e1| a |e1〉 = a

〈e2| Â |e2〉 = −a

〈e3| Â |e3〉 = −a

alle anderen Einträge sind Null.

−→ Â{e} =

a 0 0
0 −a 0
0 0 −a



−→ B̂{e} =

b 0 0
0 0 ib
0 −ib 0



b)hermitesch: (A† =)Ā∗ = A

A† = A B† = B

kompatibel: [Â{e}, B̂{e}] = 0

Beide Matrizen sind hermitesch und kompatibel.



c) Â{e} : λ1 = a λ2 = −a (Entartet)
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2 Linearkombination aus anderen EV
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(
− i EV (a)

3 + EV
(a)

2

)
= 1√

2
·
(
iaEV

(a)
3 − aEV (a)

2

)
= (−a) |g3〉

B̂{e} |g1〉 = b |g1〉

B̂{e} |g2〉 = b |g2〉

B̂{e} |g3〉 = −b |g3〉
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A{g}
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0 −a 0
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0 b 0
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

In der Basis der EV sind die EW in der Diagonale der jeweiligen Operatoren



3) ∞-tiefer Potentialtopf

t = 0→ WF : ψ(x, t = 0) = C ·
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Zeitentwicklung: ψ(x, t) =
∑
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|φ(t)〉 = a1 |φ1〉 · e−i
E1
~ t + a2 |φ2〉 · e−i

E2
~ t + a3 |φ3〉 · e−i

E3
~ t + . . .

a1 = 〈φ1|ψ〉 = 2√
14

a2 = 1√
14

a3 = 3√
14

|ψ(t)〉 = 2√
14
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|ψ(t)|2 = ψ(t)∗ψ(t)



c)

ψ(x, T ) = ψ(x, 0) ?
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Energiemessung: 〈ψ| Ĥ |ψ〉 −→ E1, E2 u. E3 können gemessen werden

〈ψ|ψ〉 != 1 −→ |ψ〉 = 1√
14

(
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22

〈φ1|φ1〉+ (a2)2︸ ︷︷ ︸
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E1 −→ Wahrsch.: W (E1) = 4
14 . . . 〈φ1|ψ〉
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∑
n

En · Pn . . . zeitl. konstant (“Energieerhaltung”)


