Teilchen im 1D Potential-Topf
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vpi ck = 16; (* pick the potential value %)

(» show al |l owed energy |l evels w as graphical solution x)

lhs[w_]:=8qrt [vpick /wr2-17;

rhs[w_] :=Tan[w] UnitStep[Cos[w] Sin[w]] - Cot [w] UnitStep[-Cos[w] Sin[w]];

Plot [{l hs[w], rhs[w]}, {w, O, Sgrt [vpick]}]

(+ conmpute the nunber of allowed energy levels x)

n=1+Floor[Sqrt [4vpick/Pi”"2]]

(» conmpute the values of the allowed energy |evels %)

wWist =

Tabl e [Fi ndRoot [ hs[w] ==rhs[w], {w, (i -0.5)Pi /2, (i -1)Pi 72, i Pi /72}1[[2, 211, {i, n}]

(» plot the wave function and its nodul us square for each energy =)

psi [y_, W ]:=UnitStep[Sin[w] Cos[w]] Sqrt [wSin[w] Cos[w]”2 / (Cos[w] +WSin[w])]
(UnitStep[y”"2-1] Exp[wTan[w] (1 -Abs[y])] +UnitStep[l-y~2] Cos[wy] /Cos[w]) +

UnitStep[-Sin[w] Cos[w]] Sgrt [wCos[w] Sin[w]”2 / (wCos[w] -Sin[w])]

(UnitStep[y”2-1]Sign[y] Exp[-wCot [w] (1-Abs[y])] +UnitStep[l-y~2]Sin[wy]/Sin[w]);

Pl ot [Tabl e[psi [y, Wist[[i]]l], {i, n}], {y, -2, 2}]

Pl ot [Tabl e[psi [y, Wist[[i111"2, {i, n}], {y, -2, 2}]

(*» show that the wave function is normalized to unity indeed x)

Tabl e[Integrate[psi [y, Wist [[111]172, {y, -Infinity, Infinity}], {i, 1, n}]

(» compute the probability that the particle is in the classically forbidden region =)

Tabl e[l -Integrate[psi [y, Wist[[i]]]1"2, {y, -1, 1}1, {i, 1, n}]
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{1. 25235, 2.47458, 3.5953}
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oufio= {1., 1., 1.}

ou11= {0. 0204264, 0.0923847, 0.293434}



