PHY 5346
HW Set 6 Solutions — Kimel

1. 3.12 The system is described by

a) From Eq. (3.106)
D(p,p,2) = i /oo dke™** J, (kp) [Am (K) sinme + By, (k) cosmg)
m=0"0

where from Eq. (3.109),

g:gllg} - %/000 dpp/02"d¢v (0, 9) Jm(kp){sinm¢

cos meo

where we use %BO for m =0.
b) Using cylidrical coordinates, with the origin at the center of the disc, then
we have p = 0, and can use the small argument expansion for J,,(kp)

T (D) pmo = 1% +O((kp)?) = bmo

1 oo
®(0,¢,2) = 5 / dke™** By (k)
0
And, using Mathematica 4,
Bo(k) = 2KV / dppTo(kp) = 2KV . Jy(ka) = 2V ey (ka)
0

Thus, again using Mathematica 4,

o0 Vz24+a?2 -2z ( z )
®(0,6,2) =Va | dke e Jy(ka) =VELIE 2 _y (1o 2 __
0.6:2)=Va [ ke tha) = VT N

c¢) We notice that for this V(p, ¢), which is independent of ¢, that all A, (k)
vanish, and that only By is nonzero. Again

Bo(k) = 2KV / dppTo(kp) = 2KV . Jy(ka) = 2V ey (ka)
0

®(a,¢,2) =Va / b dke™** Jo(ka)J1 (ka)
0



Using Mathematic 4,
*© 1 zk
dke™ % Jo(k ka)=— (1- Z=K(k
| ke ey o) = 5 (1- 2ok

where k = ﬁ, and the complete elliptic integral of the first kind is

defined by
/2
K(k):/ __ de
0 1—k2sin?
Thus v )
z
) == (1-Z2K(&
(@.6.5) =5 (1- 2ok (0))



