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V (r) = {
0, r < a;

1, r � a
(4.55)

a:⇤bzTÑJÑ. íP(v-Í1–®�F�˝�✏ø1. ‡d (r, ✓,�) = 0, Sr � a. ˝œ,Å˝pÕ

6ÔÂô: (r, ✓,�) = R(r)Ylm.

(1Ör < a, íP·≥ÑÑ⌘π↵:

�~2d2�
2µdr2

+
l(l + 1)~2

2µr2
� = E� (4.56)

v-� ⌘ rR(r).

Çúl = 0, ss‚≈µ, π↵Ä�:

�
00
0 + ��0 = 0, (4.57)

v-� =
q

2µE
~ , Ë✏,Óò}6®∫_⇢��F;˝œE > 0, ‡:1�ø˝‡w', 1Öø˝:ˆ.

dπ↵Ñ„:

�0 = A sin(�r) +B cos(�r). (4.58)

⇤QπLaˆ. r ! 0ˆ, îÂ·≥�0(0) = 0. ‡d⌘Ï�⇤,åy.

ç⇤Qr = aˆ‚˝p:ˆ, ‡d�a = (nr + 1)⇡, nr = 0, 1, 2, · · · . síP˝ß:

Enr,0 =
⇡
2~2(nr + 1)2

2µa2
. (4.59)

↵b⇤Ql 6= 0Ñ≈b. ⌃Ñ⌘π↵ÔÂô:

rR
00 + 2R0 + (�2 � l(l + 1)

r2
)rR = 0 (4.60)

s

R
00
l
+

2

r
R

0
l
+ (�2 � l(l + 1)

r2
)Rl = 0 (4.61)

ŸÃ⌘Ï⌃Rô:Rl, ‡:d„ùVé“®œœPpl.

�e⇢ = �r, π↵9ô:
d2Rl

d⇢2
+

2

⇢

dRl

d⇢
+ (1� l(l + 1)

⇢2
)Rl = 0 (4.62)

d:⇤Bessselπ↵. v„:Bessel˝pjl(⇢)å˙⌦¸˝pnl(⇢).

(⇢! 0ÑÅP↵,

jl(⇢) !
⇢
l

(2l + 1)!!
(4.63)

nl(⇢) ! �(2l � 1)!!⇢�l�1
. (4.64)

�i⌃πLaˆ/r ! 0ˆ�� / r
l+1, sRl / r

l, @ÂRl / jl(�r)��ªnl(�r).

(r = a⌅‚˝pIéˆ�‡d

jl(�a) = 0. (4.65)

�jl(x) = 0Ñ‘9’/xnr,l
, ÔÂÂ0, v-nr = 0, 1, 2, · · ·/9Ñè˜. dπ↵^8{<sin(x) = 0, xnr,l

{<

én⇡. y+/j0(x) = sin(x)/x, ˘îMb®∫«Ñl = 0Ñ≈µ.

Ÿõ9Ÿ˙�<�_1Ÿ˙˝œ,Å<

Enr,l
=

~2
2µa2

x
2
nr,l

(4.66)
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Figure 4.5: Bessel˝pÑ9.


