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Aufgabe 5 - SGL des Harmonischen Oszillators

h=1;
m=1;
w=1;, (+ Frequenz =)
ndi vs = 300; (» Diskretisierung des Otesx)
boundary = 10 w; (* wieviel Platz wird ausserhalb miteingeschlossen x)
dx = 2 boundary /ndivs; (* Schrittweite =)
D2op[A_, dim_ ] :=Diagonal Matrix [Table[-2 A, {dim}]] +
Di agonal Matri x [Tabl e[1 A, {dim-1}], 1] +Di agonal Matrix [Table[1A, {dim-1}], -1]
Dlop[A_, dim_] : =D agonal Matrix [Tabl e[A, {dim}]] +
Di agonal Matrix [Table[-A, {dim-1}], -1]

1
creationop[m, w_]:=

2 mMhw

1
[Di agonal Matri x [Tabl e[mw X, {X, -boundary, boundary, dx}]] - A d_ Dlop[1, ndivs + l]]
X

1

anni hilationop[m, w_]:=
2mhaw

1
[Di agonal Matri x [Tabl e [mw X, {Xx, -boundary, boundary, dx}]] +4 d_ Dlop[1, ndivs + 1]]
X

Definiere das Potentia :

In[11]:=

mw? x?

2

VfuncHO[X_, m, w_] : =

Werteliste fir Potential :

In[20]:=

xVal ues = Tabl e [Xx, {x, -boundary, boundary, dx}];




2 | mathematica-ex5.nb

In[21]:=

Out[22]=

VarrayHO = Tabl e [VfuncHO[Xx, m w], {X, -boundary, boundary, dx}];
Li st Pl ot [{xVal ues, VarrayHO}",

Filling - 1. 02 M n[VarrayHO],

Frame -» True, Pl ot Range - Al I]

50

30-

20f

Aufstellen der Matrix:

In[14]:=

MPr obl enHO = D2op [-

B2
, ndivs + 1] + Di agonal Matri x [VarrayHO] 7/ N,
2 mdx?

L 6sen der Eigenwertgleichung :

In[15]:=

answer sHO = Ei gensyst em[MPr obl enHOJ;
{eval sHO, evectsHO} = Sort [Transpose [answersHO], #1[[1]] <#2[[1]] &] // Transpose;

Berechnung des ersten angeregten Zustands aus dem Grundzustand:

In[17]:=

evecl = creationop[m w].evectsHO[1];

Graphik und Vergleich mit ersten angeregten Zustand aus Eigenwertgleichung :




mathematica-ex5.nb | 3

nzaj= | ListPlot [{{xVal ues, evecl}", {xValues, evectsHO[2]}"}, Joined - True,
Filling - Axis, Pl ot Range » All, | mageSi ze -» 600, Frane - True,
BaseStyl e -» {FontSize » 14, FontFanmily ->"Arial "}, FrameLabel - {"x", "@&(x)" }]
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