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(%i1) kill(all);
(%00) done

1 Virial theorem

($11) T: —1/2*U;
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(%12) T+U;
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(%13) E: T+U;
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2 H energy levels
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3 H energy levels

3.1 With radial functions only

Ek: -1/2*(Ex32(psi[0], 1., d2psi[0]) + Ex32(psi[0],2/r,dpsi[0]));

Ep: -Ex32(psi[0], 1/r, psi[0]);

E: Ek+Ep;
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3.2 With 3D wave functions

(%$110)

(nabla2_psi)

(%114)

(%014)

nabla2_psi(ps):= 1/r*2*diff (r*2*diff (ps,r),r)
+1/(r"2*sin(theta))*diff (sin(theta) *diff (ps,theta), theta)
+1/(r"2*sin(theta)”~2) *diff (ps,phi, 2);
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nabla2_psi(ps) : ﬂ[dr[r[drp%D+,2w”@[dO[gnw)[dﬁp%D'

nabla2_psi: ratsimp(ev(nabla2_psi(psi[0]),diff));
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Ek: —-1/2*Ex32(psi[0], 1., nabla2_psi(psi[0]));
Ep: —-Ex32(psi[0], 1/r, psi[0]);

E: Ek+Ep;

ev(E, [Zz=1,a[0]=1]);
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4 H energy levels with m(r) function

($125)
(%025)

(%$134)

m(r) :=x;

m(r):=x

Ek: -1/2*(Ex32(psi[0], 1, nabla2_psi(l/m(r)*psi[0])));
Ep: -Ex32(psi[0], m(r)"(1/2)/r, psil0]);

E: Ek+Ep;

Ex: ev(E, [Z2=1,a[0]=1,h b=11);
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(%$137)

(%t37)

wxplot2d ([Ex,-0.5],

[x,0.2,2])%
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