Corrections 2

Quantum Mechanics: Concepts and Applications
by Nouredine Zettili

(Modified last on March 20, 2007)

Note: This list of corrections pertain to the book’s re-prints that were produced after 2001.

Physical Constants

Back page of the front cover. Replace the proton Compton wavelength "1.321 x 10~ m"
by "1.321 x 1075 m".

Chapter 1

Page 5, Caption of Figure 1.1, replace Ty <To <T3 by Ty >Ty > Ts.
Page 8, remove the second tilde in Eq. (1.11); i.e., replace Eq. (1.11) by

dv

dX

_ 8mhe 1
T NS ehe/ART _ 17

(A, T) =u(v,T)

Page 8, replace Eq. (1.13) by
$=5 (1-eP).

Page 12, replace Example 1.2 by:

Example 1.2 When two ultraviolet beams of wavelengths A\; = 80nm and Ay = 110nm
fall on a lead surface, they produce photoelectrons with maximum energies 11.390eV and
7.154 eV, respectively.

(a) Estimate the numerical value of the Planck constant.
(b) Calculate the work function and the cutoff frequency of lead
Solution

(a) From (1.21) we can write the kinetic energies of the emitted electrons as K; = he/A\ —
W and K5 = hc/A2 — W the difference between these two expressions is given by K7 —
KQ = hC()\Q — )\1)/(/\1/\2), hence

K1 - Ky M)

h .
& /\2*)\1

(1)



Since 1eV = 1.6 x 1079 J, the numerical value of h follows at once:

(11.390 — 7.154) x 1.6 x 10717 (80 x 10~ m)(110 x 10~° m)

b= ~ 6.627 x 10734 Js.

3 x 108ms—1 110 X 1072 m — 80 x 10~2m @
2
This is a very accurate result indeed.
(b) The work function of the metal can be obtained from either one of the two data
he 6.627 x 10734 Js x 3 x 108ms~!
W=—-K = —11.390 x 1.6 x 107 J
N 80 x 109 m S
= 6.627 x 10717J =4.14eV. (3)
The cutoff frequency of the metal is
.62 10~
o= W BT} A07 T 5 (4)

h 6.627 x 10-34J s

Page 15, first line of solution to part (c), replace E = 15MeV by E = 150 MeV.
Page 18, replace 75eV by 54V in line 10 from bottom.

Page 19, replace d = 9.1nm by d = 0.091nm in line 8 from top.

Page 19, replace Eq. (1.47) by

)\:2—dsin¢:2—dcos 39: 2 x 0.091 nm
n n

5 1 cos 25 = 0.165nm.

Page 19, two lines above Eq. (1.48), replace fic = 19732.8 eV nm by %ic ~ 197.33 eV nm.
Page 19, replace Eq. (1.48) by

N ﬁ _ h _ 2mhe
T p \Pm.K V2m.2K

=0.167nm,

Page 20, Footnote 12, replace m./my, ~ 1073 by m, /my, ~ 1072.

Page 21, Eq. (1.51), replace 0.01kg by 0.1kg, and 7.4 x 1073*m by 7.4 x 10730 m.
Page 21, line after Eq. (1.51), replace 2.2 x 107 m by 2.2 x 10~*! m.

Page 32, first line, replace ag = 5.3nm by ag = 0.053 nm.

Page 35, line after Eq. (1.82), replace ag = 4meoh?/(mee?) = 5.3nm by ag = 4mwegh?/(mee?) =
0.053 nm.

Page 35, part (b) in the solution of Example 1.7, replace r; = 2a9 = 10.6 nm, 3 = 8ag =
424nm and r3 = 18ag = 95.4nm by r; = 2a9 = 0.106 nm, 72 = 8ag = 0.424nm and
rg = 18ag = 0.954 nm.



Page 59, replace the final result of Eq. (1.188) (i.e., 2.3eV) by 2.3 MeV.

e Page 68, replace Eq. (1.233) by
ro = 4776022 — 0.053nm,
mee
e Page 61, replace Eq. (1.193) by
Tne = %0112, B, = 732—;2

Page 65, replace the solution to Problem 1.14 by

Using the relation cos (o £ 8) = cos avcos 3 F sin asin 3, we can write the superposition
of ¥1(y,t) and ¥2(y,t) as follows:

b(y,t) = iy, 1) +a(y,t) = Sycos Tt — by cos 9t
= 5y (cos 8tcos t + sin 8¢tsin t) — 5y (cos 8t cos t — sin 8t sin t)
= 10ysin ¢sin 8¢.

The periods of 10ysin ¢ and sin (8t) are given by 27 and 27 /8, respectively. Since the
period of 10y sin ¢ is larger than that of sin 8¢, 10y sin ¢ must be the modulating function
and sin 8t the modulated function. As depicted in Figure 1.18, we see that sin 8t is
modulated by 10y sin t.

4 ..4_].Oyslnt e

.<_ sin (8t)

>

Figure 1: Shape of the wave packet 1 (y,t) = 10ysin tsin 8. The function sin 8¢, the solid
curve, is modulated by 10y sin ¢, the dashed curve.

e Page 69, replace the final result (i.e., 1.2 x 1072s) of Eq.(1.235) by 3.2 x 102! s.

e Page 70, replace Eq.(1.245) by

En—Enm 3 (2\"/ ,. [
—_-r —-m _ [ /3 _ n2/3
“nm h 2 (,m) (” " )

e Page 70, replace the final result (i.e., 0.733fm) of Eq.(1.247) by 0.427 fm.
e Page 72, Exercise 1.13, replace 3.9 eV by 1.9 eV.



Page 72, Exercise 1.15, replace 12 V by 1.2 V.

Page 73, Exercise 1.24, replace 0.8nm and 17nm by 0.0008nm and 0.0017nm, respectively.

Page 74, Exercise 1.25, replace 0.05 MeV by 0.5 MeV.

Page 75, Problem 1.34, replace 5.3nm by 0.053 nm.

Chapter 2
e Page 82, replace Eq.(2.13) by
—a1 +az —az =0, a1 +as +ag =0, 3a1 + 9as + 27a3 =0
e Page 83, replace Eq.(2.15) by
3CL1 = 0, *2&2 = 0, —a3 = 0,
e Page 83, Line after Eq.(2.16), replace a1 = —3as by a1 = a2/3
e Page 87, replace Eq.(2.39) by
[ v+x) = [+ [x)=Bi]d1) — Ti| g2)) + (= | ¢1) + 20| $2))
(=1 +3i) | ¢1) — 5i | p2).
e Page 91, replace f(A) in part (b) of Example 2.4 by f(A) = (1 +iA + 3/12)(1 — 2iA -
9iA%) /(5 + 7A).
e Page 93, replace Eq. (2.86) by

n—1
[A, B =Y B[A, B|B" 7!
3=0
e Page 93, replace Eq. (2.87) by
) ) n—1 i1 o
A", B|=Y A"7[4, BJA’
§=0
e Page 93, replace Eq. (2.90) by
416, (1D} = 1B, Cld, D14, (5 €15
= (BC—-CB)(AD—-DA)+ A(BC - CB)D — (BC —CB)AD
CBDA — BCDA + ABCD — ACBD

e Page 95, replace Eq. (2.103) by



Page 102, replace Eq. (2.157) by

0u(C) = i [T (1+126) = tim_(14:26)" = o6
o0 = I LIRS = B R E) e

Page 104, replace Eq. (2.165) by

@— (@lo) (]¢2) - (& n) )
(@ [9)* (P2 |9)" -+ (dn|9)" ---)

= (af af - a; ).

Page 105, replace the statement "So a square matrix A is symmetric if it is equal to its
transpose, AT = —A" right after Eq. (2.172) by "So a square matrix A is symmetric if it
is equal to its transpose, AT = A". (i.e., the minus sign in AT = —A should be tossed).

Page 106, replace the term Bss in Eq. (2.184) by

s 2 0
By =(-1)°| 5 5 |=-10.
Page 118, replace Eq. (2.263) by
) — | Ol
Page 118, replace Eq. (2.264) by
<r¢ |_) ( ...... <r¢ | Xk> ...... )

Page 136, replace Eq. (2.387) by

7T 0 21 7T 3 =3
AB = 1 2¢ -5 |, BA= 0 2 2 ,
- =2 5 w5 5

Pages 140-141, replace the product AB in equations (2.410)—(2.413) by

0 1 -2
AB = 3 1 5
-2 1 0



e Page 141, replace Eq. (2.421) by

0
0 sinh z

0
e* = Jcoshz+ Asinhz = 1
0

O O .

0 0
1 0 | coshx+
0 1

S O =

—1

cosh x 0 isinh x
= 0 coshx + sinh z 0
—¢sinh z 0 coshzx

e Page 142, in the statement of Problem 2.11, replace A’ = UTAU by A’ = UAU?.

e Page 144, replace Eq. (2.441) by

1—\/511 010 -2 0 V2

A = UAUT == 0 V2 -2 1 01 1 V2 o1

AN v 1 010 1 V2 1
11—\/5—1 1
= = -1 =2 1
2 1 1 1440

e Page 144, replace the last line of Eq. (2.442) by
o (| 1)(d2 | + [ 62) (01 ]) -
e Page 145, replace the first line of Eq. (2.443) by

(I 1)(P2 | + | d2) (D1 ) (| 92)(P2 | + | P2) (¢ [)-

Chapter 3

e Page 160, replace "probability density" by "probability" in the two lines following Eq.
(3.9) and in the line following Eq. (3.10).

(b H|p)

e Page 167, replace in the upper line of Eq. (3.43) the term E = ol by
H
o WY
(Y1)

e Page 179, replace the last term of Eq. (3.114) by
{aj,pe} = djk.
e Page 181, replace Eq. (3.129) by

[B.V(B,0)] = —ihVV (R, 1),



Page 181, replace Eq. (3.130) by

d

1
A

FPVE D) = (V7 (H1)

e

P) =

Last line of Page 183, replace "and so do L. fly and L,," by "and so do b, Py and P,,".
Page 185, line after Eq. (3.153), replace exp(—iFEst/h) by exp(iEst/h).
Page 196, replace Eq. (3.220) by

w

23 23
[pO) =<1 0 | = —|¢1> —|¢2> + —|¢3>
Page 186, replace the first line of Eq. (3.158) by

plant) = 25630+ Ltn(a)onto) con (L)

L o
1—0¢5(=’5)-
Page 186, replace equations (3.160) and (3.161) by

dip(z,t) _ 3m |3 cos 3 efiEgt/h+5_7T 1 57T_5U e—iBst/h.
dx 5a a \/_

dy*(z,t) 3w |3 os 3rx ciEst/h | or 1 577_35 oiBst/h
dz 5a ° a a /5a

Page 187, replace Eq. (3.162) by

wdw —w*d—w:—Qiﬂﬁ 5sin 3mz cos Sme — 3sin Sme cos 3me
dx dx 5a? a a a a
E; )
t).

X Sin -E‘S;
h

Page 193, replace Eq. (3.202) by

3
W@wi(o) JQ@>4@+‘Q@



Page 196, replace Eq. (3.221) by

3673ﬁ
W2 . 3 . W2 . 1
[h(t) = —\/_eﬂElth) + —e B o) + £€71E3t|¢3> =—| —4isinbt |.
5 5 5 5
4 cos bt

Page 197, replace Eq. (3.222) by

B(0) = (WO H(0) = o (6n| Hl61) + ot (60l H162) + o (951 165)
8 9 8 27
= %(—5) + 2—5(3) + 2—5(5) =35

Page 197, replace Eq. (3.225) by

B(t) = WO (0) = o= eBrle™ B (6, A1) + =B Et gy H|go)

25 25
2
9 8 5= 27— 5(0).

8 iBEst —iEst ] _ i _ - —_ J—
b (g ]6) = S5(-5) + 2(3) + () = 20 =

Page 198, Problem 3.14, in the first line of part(a) solution, replace d(P)/dt = i([P,V (z,t)])/ih
by d(P)/dt = ([P, V(x,t)])/ih.

Page 198, replace Eq. (3.233) by

(X)(t) = %on.

Page 201, replace the equations of Exercise 3.7 by

7 2
(B1|hs) = 7 (a|ts) = 3 {p3|yi) = 0.
1+2 1 1



Chapter 4
e Page 209, third line below Eq. (4.8), replace Fx = hk?/2m by Ex = h?k?/2m.
e Page 211, replace the left lower plot of Fig. 4.2 by the following figure
[ ()|*

A

)\1 :27T/]€1

/\2 = 277'/](12

0
E>V

because the probability density | (z)]* shown in the lower left plot of (Figure 4.2) must
be a straight line for 2 > 0, since [¢(z)|* = |Cexpi(koz)|* = |C]*.

e Page 213, replace z < a in Eq. (4.35) by = > a, so that Eq. (4.35) should now read

0 zz<0
Viz) = Vo 0<z<a
0 =z>a.

e Page 214, replace the left two lower plots of Fig. 4.3 by the following figure

() [? |4 (2)[?

| |

| |

| |

| T | z
0 a 0 a

E>V E <V

because the probability density |¢(z)]* shown in the lower plots of (Figure 4.3) must be
straight lines for > a, since |[¢5(z)|* = |Eexpi(kiz)|” = |E|*.

e Page 232, replace Eq. (4.149) by
1 2 1 1\ d\?
<$ | 2> = ﬁ<$| (a,T) | O> = ﬁ <\/§$O) (J} — $%E> wo(l‘),

e Page 233, replace Eq. (4.153) by

d d d d
e /2 <az — %) e /2 = —o O e /215 <az — z‘g%> e /25 = —x%a,

e Page 235, Eq. (4.167), replace (d2 +a'? —2ata + 1) by (d2 +a? —2ata — 1).

NeJ



Page 238, replace the final result of Eq. (4.180) by 7.66 x 10~ fm 3.
Page 241, replace the line before last in Eq. (4.189)

a? 1 5. o 2nmx\|"™" a [* . (207w
— + —z“sin + — T sin dzx,
nm a 0

3 2 w—o T a
by B
a? 1 5. (2nrzx r=a 1 ¢ [2nrz
— — —1z“sin + — 2 sin dx.
3 2nm a =0 T Jo a

Page 241, replace Eq. (4.193) by

1 T2 v? [T 1 a?
— dt =— [ t3dt = =v*T? = —.
T/O = () T/O 3" 3

Page 241, replace the line after Eq. (4.193) by: "where T is half of the period of the
motion, with a = vT.".

Pages 242-243, replace the energies in Eqgs. (4.199), (4.200), (4.203) by: E, =
_ = =R? _ m2m?
Ei — 2m(4a)? T 32ma?’ and Eé — 8ma?"

Page 251, replace Eq. (4.251) by

2mV
—2kAsinh ka — 2k A cosh ka + (24) 722 % inh ka = 0.

Page 254, replace Eq. (4.270) by

he 200 MeV fm

~ ~4x103¢=1.2x10%ms™!
mCQCLC 0.5MeV><105fmc x ¢ x ms

vV~

Page 255, replace the left-hand side of Eq. (4.275) by f—; + %mwz)p

Page 258, replace Eq. (4.293) by

\V2mV,
nmw — g < 1;: 00 < nr + g — there are n bound states

Page 266, Exercise 4.16, the expression of ¢ (x,0), replace the second constant ,/7—3; by

6
Ta”

Chapter 5

e Page 274, third line after Eq. (5.47), remove the ‘0’ from —5/2, —3/2, —1/2, 0, 1/2, 3/2,
5/2; that is, replace “—5/2, —3/2, —1/2, 0, 1/2, 3/2, 5/2" by “~5/2, —3/2, —1/2, 1/2,
3/2,5/2".

10



Page 287, before Eq. (5.127), replace (I, m) by | I, m)

Page 290, replace the expression of Pj(cosf) in Table 5.1 by
Pi(cos®) = 3sinf(5cos?0 —1)/2.

Page 291, replace Eq. (5.168) by

1 00y(9)
O, 0J0

=lcoté.

Page 292, first line of Eq. (5.135), replace “>” by “)”.
Page 293, replace the expression of Y2 1o(x, vy, 2) in Table 5.2 by
Yo ao(,y,2) = /o L2y

Page 295, replace “ﬁ+Y30” by “I,_Yso” in Egs. (5.195) and (5.197).

Page 295, Problem 2.1 Part (b), replace AJ,AJ, > (h/2) |(J.)| = h/2m by AJ,AJ, >
(n/2) (J2)| = h*m/2.

Page 295, replace Eq. (5.200) by
() =
Page 297, replace Eq. (5.209) by

2

Page 298, between Eqs. (5.221) and (5.225), replace A = +h/2 by A = +1.
Page 300, between Eqgs. (5.233) and (5.239), replace A = +h/2 by A = +1.
Page 300, replace Egs. (5.243) and (5.244) by

) 1 11 1 ) 1 |1 1
_  —iE4t/h 2ol = i(p—E_t/h) in Zp|Z _ 2
Ay (2)) e cos 29‘2, 2>+e sin 29'2, 2>,
) 1 (1 1 : 1 |1 1
- _ —iE4t/h i |- = i(p—E_t/h) Z9l=. —=
[A_(1)) e sin 20'2, 2>+e cos 3 ‘2, 2>,

where F are the energy eigenvalues corresponding to the spin-up and spin-down states,
respectively.

Page 304, last term of Eq. (5.271), replace “%h” by “%h”.

Page 305, first line from top, replace “(10|1 L4 |1, —=1) = (11|L4 | 10) = /2" by “(10|L |
1, —1) = (11|14 | 10) = v/2h".

11



e Page 309, replace Eq. (5.308) by

Ty | 1 o7 2 9 . T 7
P(3’2)_{4ﬁ(3005 3—1)4—0] (0.03) 51n3_9.7><10 .

e Page 310, replace (c) including equation (5.316) at bottom of Page 310 by: Since the
initial state | ¥o) can be written in terms of the eigenvectors (5.316) as follows

1
0 V3 1
= S S I
o) = | g 1)+ 5 13),
0
the eigenfunction at a later time ¢ is given by
3 - 1 ,
9@y = 2 e g Ly gemirn
V3 V3
_ VB0 | o [BiEet] L L 0 | o [ Bisot
4 1 Pl Tov | s Pl |
0 0

Chapter 6
e Page 319, Eq. (6.19), replace \PE(E7 t) by Wi(7,t)

Pa’ge 3257 Eq (652)? replace 7/Jnlm (T7 97 1/’) by 7/’nlm (T7 07 QO)
Page 327, replace Eq. (6.61) by

h? 1 d? I(1+1)R?

“ongr e R+ Tppe— Bur) = BxBu(r).

Page 328, replace Eq. (6.65) by

2 @) iy

Jilp) =~ mﬂ ) ni(p) =~ —WP

Page 328, 3rd line above and 3rd line below "Remark", replace Ey = hk%/(2M) by
Ey, = h%k%/(2M).

Page 330, first line above and third line below Eq. (6.73), replace the arguments (kor) by
(ik’QT‘).

e Page 330, replace Eq. (6.73) by

Ry(ikar) = B [j1(ikar) £ ny(ikar)] .

12



Page 330, replace Eq. (6.76) by —ko = kq cot(k1a).
Page 332, second line above Eq. (6.91), replace 2 by r

Page 332, Eq. (6.95), replace r'™! by r!. That is, replace equation (6.95) by

Vi (7,6,0) = Baa(1)¥im (0,9) = 2710, (0,0) = v F (7)Y 6, )7/

Page 336, remove the loose “t” at the beginning of the second line above Eq. (6.119).
Page 338, second line from top, replace e* by e2*

Page 338, line after Eq. (6.136), replace ani1, AN+2;, GN+3, - -- DY bN+1, ON+2, DNt3, o
Page 338, line after Eq. (6.140), replace ag = h*/(mue?) by ag = h*/(ue?).

Page 340, line after Eq. (6.146), replace [~ 2"e® dz by [, a"e™* da.

Page 340, last fraction term in Eq. (6.147), replace %21 by %2
Page 340, line after Eq. (6.148), replace n=2—-0—1=1by N=2-0-1=1.
Page 340, replace Eq. (6.149) by
1
Rao(r) = Agge™ /200 Z brr* = Agg(bo + byr)e /2%,
k=0
Page 344, fifth line from bottom of page 344, replace “sing-particle” by “single-particle”.
Page 345, second line from bottom of page 345, replace {1, (7, 0, ¥)|? d>r by [nim(r, 0, ©)|* d3r
Page 347, replace Eq. (6.182) by

n—1 n—1 n—1
gn = ZQl—i—l Zl—&—len—&—n(n—l)an
=0 =0

Page 349, line above Eq. (6.197), replace ¥yim (1,0, ) = Rpi(r)Yim (0, ¥) by Ynim(r,0,¢) =
Rnl(r))/lm(aa QO)

Page 351, first equation of Problem 6.1, replace “0 < z < a, 0 <y < b’ by “0 <z <
a, 0<y<a’

Page 351, part (b) of Problem 6.1, replace hw > 572h?/(ma?) by hw > 372h?/(2ma?).
Page 351, part (b) of Problem 6.1, replace fuww > 572h*/(ma?) by hw > 372k /(2ma?).

Pages 352 and 353, in Eqs. (6.204) and (6.209), replace 4% by 2%

ma? 2maZ?

Pages 352, 2nd line below Eq. (6.204), replace fiw > 5m2h? /(ma?) by hiw > 3w2h%/(2ma?).
Page 353, Eq. (6.209), replace 342 by .

13



e Page 353, line line below Eq. (6.211), replace E,, = pe*/(2h*n?) by E, = —pue*/(2h*n?).
e Page 355, replace k% in Eq. (6.226) by 4.
e Page 356, replace Eq. (6.233) by

B [@Uu(r) W+ 1)
2m dr? r2

Unl<T) = EUnl<7‘),

e Page 359, replace r3 by r3 inside the first integral sign of Eq. (6.259).

e Page 361, line above Eq. (6.272), replace Upno(r), Uno,(a) = Uno,(r)(a) by Uno(r),
Uno, (G,) = Uno, (CL)

e Page 361, replace Eq. (6.275) by
2mV,
—ksinh ka — k cosh ka + % sinh ka = 0,
e Page 362, replace the term (1/7)e*" in Eq. (6.283) by (1/r)sinh(ka)e *(r—=2),
e Page 368, second line above Exercise 6.2, replace “|n(” by “|n)”

e Page 370, Exercise 6.8, replace 0<z<a, 0<y<b by 0<z<a, 0<y<bd.

e Page 371, second line above Exercise 6.13, replace “From (b), find the degeneracy infer
the general expression for the degeneracy g,” by “From (b), infer a general expression for
the degeneracy g,”.

Chapter 7
e Page 387, replace Eq. (7. 116) by
j% | j1,d2; G, m) = ja(da + )R | j1, i 4, m)
e Page 401 second line after Eq. (7.219), replace (j1, j2; m1, ma, m3|j12, mi2) by (41, j2; m1, ma|ji2, mia).

e Page 425, last term of Eq. (7.397), replace % by %.

Chapter 8

e Page 444, replace Eq. (8.36) by

Z
Lo . 3 Z e’ 3 e?
V(?”177”2,7“3,-~',Tz):— — + _"I_" =
i %

e Page 458, replace the last term of Eq. (8.82) by L

ma?

e Page 458, replace the last term of Eq. (8.84) by on*h”

2maZ2

14



Chapter 9

e Page 479, replace 7 in Eq. (9.65) by U. So Eq. (9.65) becomes

. 1. - 1 L1 .
B=—-——UxFE=— px B = E x p,
c MeC oC
e Page 482, replace T' = \/p?c2 — m2c* —m.c® by T = /P22 + m2c* —m,c?. Then replace
Eq. (9.82) by
A2 A4

VP22 +m2ct —mec? ~ = P

2m,  8m3c?
e Page 499, the exponential function is missing from Eq. (9.181). So, replace Eq. (9.181)
by

i

. T2 1 - )
Yoy rep ()= s exp {%/ p(x')dx’]+ Gy exp {—%/ p(x')dx'], x1 < < Tg;

V() p(x)

Chapter 10

e Page 550, replace Eq. (10.3) by

o= Zan () by o=y e (2)

e Page 581, second term of Eq. (10.195), replace “>" by “)”. So, Eq. (10.195) becomes

2
P, =

)

“+oo
/O (ol U (0)|thr) et

n?
Chapter 11

e Page 612, replace the first line of Eq. (11.101) by

™ 27 ™
a:/d—"dﬂz/ |f(9)|2s,m9d9/ dg0:27r/ |£(0)| sin 6 d
dS2 0 0 0

15



Appendix A
e Page 629, replace Eq. (A.8) by

1 +o00 +1/€

¢k = 2 lim eite gl = tim SR _ 5.

27 J_ o 2m =0 J_ /e e—0 T

e Page 631, replace Eq. (A.24) by

S(r—1"6(0—0"5(0 — ¢').

Appendix B
e Page 633, replace Eq. (B.6) by
dy = sin @ sin @ dr + r cos 0 sin ¢ df + r sin 0 cos p dp.

e Page 634, replace Eq. (B.16) by

0 _90r 000 00p 0 sindd

£_5£+%8z+8<p82_ or r 00

e Page 635, replace Eq. (B.29) by

L_=1,— Z-i/y = —he ¥ (% — jcot 98—8()0) .
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