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= Radial Coulomb problem

[—4k2 E% + ir’;‘— 1)+ 12+ L:‘”]e-fﬂ(ir/z)’“ V() =0
-4k’p[e™? (ixr/2)" v[r], {r, 2}] +

4 k? 4ik?y

— t(#+1) +k% 4

r? r

] e ™2 (ir/2)* v[r] // FullSimplify;

After multiplying by r and dividing through by (—4 k2) e™/2(i r/2)™!
Collect[r% / (-4k*e™? (ir/2)™') // Expand, (v''[r], v'[r], v[r] }]
(-1-/-iv)vVv[r]l+(2-r+2¢) v [r] +rVv'[r]
= Radial isotropic SHO problem
w8y xD[e/? (w/?]mv[x] , {x, 2}] +2yD[e™/? (\/?)m vix], x] +

(-¥y1(1+1) /x+k? -y x) e*/? (\/x )mv[x] // FullSimplify

1+l
sattae—e 2 x 7 ((kz— (3+21) 7) v(x]+2(3+21-2x%) yv'[x] +4x7v”[x])

After multiplying by r and dividing through by (-4 k%) e2(i r/2)"*"

1s1

{120} = Collect[’s/ (4)'@"‘"2 oy ) // FullSimplify, (v'’'[x], v'[x], v[%] }]

(k2-(3+21)y) vix] 1
Outf120) +— (3+21-2x) v [x]+xVv’[x]
4y 2






