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‘e Hydrogen Atom

(10.28b)

near the origin:
!
§|‘
i

(10.29)

—

2) and (10,28b).

re positive p can

S,

(10.30)
(10.31)

oress the regular

(10.32)
Jas
(10.33)
iny(®
(10.34)

- ';c?\j\‘\ e

. (10.39)
\4\31

r asymptotically
), is sometimes
ar combination
Aar at the origin.

Cu = /;5‘.'1) n

1y /
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< G

C 83 Spherical Harmonic Expansion of Plane Waves 197

The explicit forms of the spherical Bessel, Hankel, and Neumann functions
for /=0, 1, and 2, are given below

. sin z
Jol#) = ——
g Ay =T0E 082 (10.36)

Jo2) = (3—3 - i) sin z — ~3;cosz
2 2*

. Cos =
| Miz) = —
‘ z
" cos =z sinz .
'\ mE) = — —— — —~ (10.37)
l 2

‘ hgl)(:‘) — (_ L _ i) et (1038)

hiB(z) = .e~
() = (i - —1>e“” (10.39)
z &
; o= (5=
u\ 3. Spherical Harmonic Expansion of Plane Waves. The regular radial eigen-

functions of the Schrédinger equation for ¥ = 0 constitute a complete set, as
a consequence of a fundamental theorem concerning Sturm-Liouville
' differential equations* of which (10.19) is an example. Hence,|we have before
us two alternative complete sets of eigenfunctions of thg.'free_p@l;tiﬁlle

4P, M. Morse and H, Feshbach, Methods of Theoretical Physics, McGraw-Hill Book
Company, New York, 1953, p. 738.
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