Corrections 2

Quantum Mechanics: Concepts and Applications
by Nouredine Zettili

(Modified last on November 6, 2008)

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 71.321 x 10~ m”.

Chapter 1

Page 5, Caption of Figure 1.1, replace 11 <To <T3535 by 11 >1Ty > 1T;s.
Page 8, remove the second tilde in Eq. (1.11); i.e., replace Eq. (1.11) by
dv

dX

8mhce 1
N> he/ART _1°

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

Page 8, replace Eq. (1.13) by
9 _ _—a/A
Y= 5 (1 e ) .

Page 12, replace Example 1.2 by:

Example 1.2 When two ultraviolet beams of wavelengths A\; = 80nm and A; = 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 K1 = hc/A\ —
W and Ky = he/Ay — W; the difference between these two expressions is given by K; —
K2 = hC()\Q — )\1)/()\1/\2)7 hence

_ KKy M

h . 1
C )\2—/\1 ()




Since 1eV = 1.6 x 10719 J, the numerical value of h follows at once:

(11.390 — 7.154) x 1.6 x 1071 (80 x 10~ m)(110 x 10~° m)

h = ~ 6.627 x 10734 Js.

3 x 108ms~! 110 x 10=9m — 80 x 10~%m @
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
hc 6.627 x 10734 Js x 3 x 103 ms~!
B —11. 1.6 x 1071
w N 1 0% 10=°m 390 x 1.6 x 10~ J
= 6.627 x 10712J =4.14eV. (3)
The cutoff frequency of the metal is
.62 10719
vo = W BOZTXA0T Ty s, (4)

h  6.627 x 10~34] s

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

)\:%singﬁ:%cos EQ: 2 x 0.091 nm
n n

5 1 cos 25 = 0.165 nm.

Page 19, two lines above Eq. (1.48), replace hic ~ 19732.8 eV nm by hc ~ 197.33 eV nm.
Page 19, replace Eq. (1.48) by

N R
o 2m.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 10734 m by 7.4 x 1073% m.
Page 21, line after Eq. (1.51), replace 2.2 x 10~ 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 = 4mweoh?/(mee®) = 5.3nm by ag = dweoh® /(mee?) =
0.053 nm.

Page 35, part (b) in the solution of Example 1.7, replace r; = 2ap = 10.6 nm, 3 = 8ag =
42.4nm and r3 = 18ag = 95.4nm by r; = 2a9 = 0.106 nm, 72 = 8ag = 0.424nm and
rg = 18ag = 0.954 nm.



Page 46, replace Eq. (1.129) by
U(a,t) = e®olrmm f(a, ),
Page 46, replace Eq. (1.130) by

1 +oo ) '
Fet) == [ glaee ety
—00

Page 56, replace Eq. (1.165) by

he 6.6 x1073* J sx 3 x 10%ms~!

= =26x10"" m.
2V, — Vo) 2x1.6x10-19 Cx (32V_038V) o

AL =

Page 59, replace the final result of Eq. (1.188) (i.e., 2.3eV) by 2.3 MeV.
Page 68, replace Eq. (1.233) by

dmeoh®
ro = —22 — 0.053nm.
mee
Page 61, replace Eq. (1.193) by
a 36R

Page 65, replace the solution to Problem 1.14 by

Using the relation cos (o 4 3) = cos accos 8 F sin asin 3, we can write the superposition
of ¥1(y,t) and ¥2(y,t) as follows:

Y(y,t) = Yi(y,t) +1a(y,t) = bycos Tt — by cos 9t
= by (cos 8tcos t + sin 8tsin 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.

Page 69, replace the final result (i.e., 1.2 x 10721 s) of Eq.(1.235) by 3.2 x 1072 s.

Page 70, replace Eq.(1.245) by

Page 70, replace the final result (i.e., 0.733 fm) of Eq.(1.247) by 0.427 fm.

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.



..<+—10ysint ..
/\ /\ /\ /L_ sin (8t)
Stipeitivee

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

Chapter 2
e Page 82, replace Eq.(2.13) by
—a1 +ag —asz =0, a1+ as +az =0, 3a1 + 9as + 27a3 =0
e Page 83, replace Eq.(2.15) by
3a1 =0, —2a9 =0, —a3z =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)=@i|d1) — Ti| g2)) + (= | ¢1) + 2i | $2))
= (=143i)[¢1) — 5i] d2).
e Page 91, replace f(A) in part (b) of Example 2.4 by f(A) = (1 +iA + 3142)(1 — 2iA —
9iA%) /(5 + TA).
e Page 93, replace Eq. (2.86) by

A", B =S A"7TYA, BlA
7=0
e Page 93, replace Eq. (2.90) by
[A, [B, C1D] = [B, CJIA, DI+A, [B, CID
— (BC—CB)(AD - DA)+ A(BC - CB)D — (BC — CB)AD

= COBDA-BCDA+ ABCD — ACB



Page 95, replace Eq. (2.103) by

X n 2 3
aA a 2 ~ a“ 2 a” .3
n=0

Page 102, replace Eq. (2.157) by

N—+o00

0,(0) = A;@wﬁ(m;e): i (14126)" = o6

Page 104, replace Eq. (2.165) by

@ l— (@lo) @l¢2) - (b n) )
= (o) (b2 [9)" -+ (fn[¥)" --)

= (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 A7 = —A should be tossed).

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

0
Bsy = (—1)° 5 ‘ = —10.

2
3

Page 118, replace Eq. (2.263) by
ly) — Xk [ )

Page 118, replace Eq. (2.264) by

Page 136, replace Eq. (2.387) by

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



e 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
1 0 0 0 0 1
e* = Jcoshz + Asinhz = 0 1 0 |coshx -+ 0 1 0 |sinhz
0 0 1 -3 0 0
cosh x 0 isinh x
= 0 coshx + sinh z 0
—isinh x 0 coshx

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

e Page 144, replace Eq. (2.441) by

1—\/511 01 0 V2 0 V2

A = UAUT == 0 V2 -2 101 1 V2 o1

4\/511 010 1 =2 1
11,\@,1 1
= = -1 =2 1
1 1 1++2

e Page 144, replace the last line of Eq. (2.442) by
a® (| d1)(d2 | + | ¢2) (e |) -
e Page 145, replace the first line of Eq. (2.443) by
(1) (b2 |+ | @2) (b1 ) (| 1) (b2 | + | P2) {1 ]) -

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).

e Page 167, replace in the upper line of Eq. (3.43) the term E = Ez:g}:ﬁ; by
H
o W)
(¥[¥)

e Page 179, replace the last term of Eq. (3.114) by

{45, px} = 0jk.



Page 181, replace Eq. (3.129) by

[ﬁ7 V(R7 t)} = _’Lhﬁf/(é7 t)a

Page 181, replace Eq. (3.130) by

d >~
(P =

=

(P V(R 1)) = —(VV(E 1)

I

e

Last line of Page 183, replace ”and so do ﬁm, f/y and ﬁz,” by ”and so do P, Py and PZ,”.
Page 185, line after Eq. (3.153), replace exp(—iEst/h) by exp(iEst/h).
Page 196, replace Eq. (3.220) by

3
|mw=§(2) 22150+ 210 + 2200,

Page 186, replace the first line of Eq. (3.158) by

plot) = S h(0) + S on()on(o)cos (L20) +

Page 186, replace equations (3.160) and (3.161) by

dy(z,t) _ 3m [3 (37””) e—iBst/n 9T 1 (57T95> e—iEst/h

dx 5a a \ﬁ
dy*(z,t) 3w |3 os [ 372 e¢E3t/h+5j 1 577735 iBst/h
dz 5a a a v/5a

Page 187, replace Eq. (3.162) by

wdw — ¢ — =2 77@ [5 sin (37“) cos (57”3) — 3sin (57”3) cos (37”6)]
oa a a a a
i Es — Est
sin | ——t].

Page 193, replace Eq. (3.202) by

[{a1](t)]> 36

bl 1 ‘1(1)2_8
(@) = ooy = 77| vas (0 ¢ 1) V) =

Page 196, replace Eq. (3.220) by

3
pon =5 | 0 ) =200+ dhea + 210,



Page 196, replace Eq. (3.221) by

3673n
2V2 3, V2 1 |
[p(t)) = 5 ¢ Bt o) + 5¢ Exti ) + e Eat|ghs) = 3 —4isin 5t | .
4 cos bt

Page 197, replace Eq. (3.222) by

B(0) = (O) H1(0)) = = (61l H161) + o (6ol 162) + - {65/ 1)
8 9 8 27

Page 197, replace Eq. (3.225) by

E(t) = (w(t)| H$(t)) = %eiElte_iElt@ﬂmﬁbﬁ + %6iE2t€_iE2t<¢2|ﬁ|¢2>
8 . , . 8 9 8 27
+2*5€ZE3t€_1E3t<¢3|H|¢3> =25 (=8) + 52 (8) + 52 (5) = 5 = E(0).

Page 198, Problem 3.14, in the first line of part(a) solution, replace d(P)/dt = i([P,V (x,1)])/ih
by d(P)/dt = ([P, V(x,t)])/ih.

Page 198, replace Eq. (3.233) by

(X)(t) = %t-l—xo.

Page 201, replace the equations of Exercise 3.7 by

i 2

(@1lvi) = —=0 (Galvi) =[5, (@al) = 0.
1414 1 1

(Bilvs) = —7= (Galir) = =, {dalvy) = =



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

A
)\1 = 27T/]€1

)\2 = 27T//<52

0
E>V

because the probability density [4)(x)|?> shown in the lower left plot of (Figure 4.2) must
be a straight line for z > 0, since [¢(z)|* = |Cexpi(koz)|* = |C]*.

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

0 x<0
Viz) = Vo 0<xz<a
0 T > a.

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

|4 (2)[? |4 (2)[?
| |
|
|
W +
l . l . T
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 |[¢s(z)|* = |Eexpi(k1z)|* = |E|*.

e Page 232, replace Eq. (4.149) by

w12 = @) 10 = = () (et ) v

e Page 233, replace Eq. (4.153) by

d d d d
e—z2/2 <l‘ _ dx) ez2/2 — _%7 or e—z2/21(2) (l‘ _ $(2de> er2/2z(2) — _ 2%

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

Ne)



Page 238, replace the final result of Eq. (4.180) by 7.66 x 10~* fm ™.

Page 241, replace the line before last in Eq. (4.189)

a? 1 5. o 2nm2x\|""" a [* . [2n7x
— 4+ —x“sin + — x sin dzx,
nmw a 0

3 2 w—o T a
by 2 r=a a
a 9 2nmx 1 . [ 2nmx
— — —2"sin + — 2 sin dx.
3 2nm =0 N7 Jo a

Page 241, replace Eq. (4.193) by

1 T2 v (T 1 a?
— Hdt=— [ 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 Egs. (4.199), (4.200), (4.203) by: E; = it

7
B — _mh _ a’h? o4 g - meh? 2ma
17 2m(4a)2 = 32ma?’ 27 8maZ?"

Page 246, replace Eq. (4.223) by

Ae ke T>a
Yi(z) =4 L (eF*Le ™) —a<z<a (5)
+Aeh® z < —a,

Page 251, replace Eq. (4.251) by

2mV
—2kAsinh ka — 2k A cosh ka + (2A)% sinh ka = 0.

Page 254, replace Eq. (4.270) by

y he . 200 MeV fm
mc2a 0.5 MeV x 105 fm

c~4x103¢=1.2x10%ms™!

Page 255, replace the left-hand side of Eq. (4.275) by % + %mwQXQ
Page 258, replace Eq. (4.293) by

T < 2mVy
nw— —
2 h

T
a<nm+ 3 — there are n bound states

Page 266, Exercise 4.16, the expression of ¢ (x,0), replace the second constant 1/% by

6
Ta*

10



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".

e Page 285, replace Eq. (5.107) by
A h A h

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

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

e Page 291, replace Eq. (5.168) by

1 90u(b)

= lcot 0.
O 00 0

e Page 292, first line of Eq. (5.178), replace “>" by “)”.

e Page 293, replace the expression of Y3 to2(x,y, 2) in Table 5.2 by
Yo 1o(z,y,2) = \/%W#

e Page 295, replace “L; Ysy” by “L_Y3y” in Eqs. (5.195) and (5.197).

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

e Page 295, replace Eq. (5.200) by

1

()= (U = T = =300 = Jd = STt )

e Page 297, replace Eq. (5.209) by

=

L2

e Page 298, between Eqs. (5.221) and (5.225), replace A = £7/2 by A = £1.
e Page 300, between Eqs. (5.233) and (5.239), replace A = £7/2 by A = £1.
e Page 300, replace Eqgs. (5.243) and (5.244) by

. 111 1 . 1 |1 1
_ —iE t/h |l = i(p—E_t/h) ;v —pl> =
A4 (2)) e cos 20’27 2>+e sin 29’2, 2>,
) 1 11 1 : 111 1
IA_(t)) = —e +tgin 20 |2, =) 4P E M eog 0|2, —2 ),
2 12 2 2 |2 2

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

11



e Page 301, replace Eq. (5.247) by
(ecosf — E)(—ecosf — E) — e*sin* 0 = 0,
e Page 304, first term of Eq. (5.268), replace “i - S by “f-J7.

442\/5 9 442\/6 2
e Page 304, last term of Eq. (5.271), replace “={=h” by “=2R”.

e Page 304, third line from bottom, replace L | I, m) = I+ 1) —m(m +1) |I, m*1)
by Ly |1, m) = /10 +1) —m(m + 1) |I, m +1).

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

e Page 308, second line from bottom, replace “(c) Since | ) = (1v/5)Ya0 + 1/2/5(Ya, 1 —
Y21)” by “(c) Since | v) = (1/v5)Ya0 + /2/5(Ya,-1 — Ya1)”.

e Page 309, replace Eq. (5.308) by
T T 1 T 2 T
P(—,f): 7<3 27—1) 0| (0.03)%sin~ =9.7x 107"
373 [4\/77' cos” + 0| (0.03)%sin 3 X

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
= = —_—— 1 —
| Yo) 0 5 | 1) + 5 | 3),
0
the eigenfunction at a later time ¢ is given by
3 , 1 ,
9@ = %2 |y g Ly gemir
V3 V3
VB 0 ox, | it ] 1 0 | o [ Bi0t
1 1 Pl | Ty | 3 Pl |
0 0

Chapter 6
e Page 319, Eq. (6.19), replace \I/E(E, t) by Wp(7,t)
e Page 325, Eq. (6.52), replace ¥nim (7, 0,%) by ¥nim(r, 0, @)
e Page 327, replace Eq. (6.61) by

I(1+1)h?

e
2M 2

— Wi ;W (TRkl(?”)) + Rkl(?“) = EkRkl(r)'

12



Page 328, replace Eq. (6.65) by

2l ! .,

Ji(p) =~ mﬂ ) ni(p) =~ *Tuﬂ

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

Page 330, first line above and third line below Eq. (6.73), replace the arguments (ko) by
(ikg’l’).

Page 330, replace Eq. (6.73) by

Ry (iker) = B [ji(ikar) £ ny(ikar)] .

Page 330, replace Eq. (6.76) by —ko = k; cot(k1a).
Page 332, second line above Eq. (6.91), replace P2y e

Page 332, Eq. (6.95), replace r'*1 by r!. That is, replace equation (6.95) by

Unl (T‘)

'l;/}nlm(/ra 0; QD) = Rnl (T)Km(ea 30) = lem(07 SD) = ’]"lf(r)}/'lm(e’ (p)ewarz/W‘z'

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, n+2, GN+3, - -- DY bNt1, ON12, DNgs, o
Page 338, line after Eq. (6.140), replace ag = h?/(mue?) by ag = h?/(ue?).

Page 340, replace Eq. (6.146) by

0
Rm(?’) = Aloe_r/ao Z bkrk = Aloboe_T/ao,
k=0

Page 340, line after Eq. (6.146), replace [~ e dx by [;° a™e " dx.

Page 340, last fraction term in Eq. (6.147), replace % by %3.

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) = Agoe™"/2 Z br® = Agg(b + byr)e /2%,
k=0

Page 344, fifth line from bottom of page 344, replace “sing-particle” by “single-particle”.

13



Page 345, second line from bottom of page 345, replace |nim (7, 0, ¥)|? dr by [nim(r, 0, ©)|* dr
Page 347, replace Eq. (6.182) by

n—1

n—1 n—1
gn:Z(Ql—l—l):QZl + Zl:n(n—l)—!—n:nQ.
1=0 1=0 1=0

Page 349, line above Eq. (6.197), replace ¥y (1,0, ) = Rpi(r)Yim (0, ¥) by Ynim(r,0,0) =
Rnl("’)Y—lm (93 90)

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

Page 351, part (b) of Problem 6.1, replace fiw > 5m2h?/(ma?) by hw > 372h%/(2ma?).
Page 351, part (b) of Problem 6.1, replace hw > 5m2h?/(ma?) by hw > 372h%/(2ma?).

Pages 352 and 353, in Egs. (6.204) and (6.209), replace 5;1@2 by g’i;‘;

Pages 352, 2nd line below Eq. (6.204), replace hw > 572h%/(ma?) by hw > 372h?/(2ma?).
Page 353, Eq. (6.209), replace %7“ by %’J

Page 353, line line below Eq. (6.211), replace E, = pe'/(2h*n2) by E,, = —pue*/(2h*n?).
Page 355, replace k? in Eq. (6.226) by 4.

Page 356, replace Eq. (6.233) by

B2 [d?Un(r)  1(1+1)
2m drz y2 Uni(r)| = EUn(r),

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

Page 361, line above Eq. (6.272), replace U,o(r), Uno,(a) = Upno,(r)(a) by Upno(r),
Uno, (a) = Uno, (a’)
Page 361, replace Eq. (6.275) by

2mV0

—ksinh ka — k cosh ka + 2

sinh ka = 0,

Page 362, replace the term (1/r)e™*" in Eq. (6.283) by (1/r)sinh(ka)e *(—2),
Page 364, replace Eq. (6.295) by

B2\ ?
e (5

Page 364, replace Eq. (6.297) by

R,
(2n2)1/3"

2
3

14



e Page 364, replace Eqgs. (6.298)—(6.299) by

3 (n2k2\"?
EB = 5 < m > =2.38GeV, EP =228pF =3.77GeV,
EB = 323EB — 4.95GeV, EB = 423EB = 5.99GeV.

e Page 365, replace Egs. (6.300)—(6.301) by
h’k? h2k?
( 2p ) 2p

n2E2\ ° Rk °
E3 = ( ) Rg =6.95 GGV, E4 = < ) R4 = 8.54 GeV.
2u 2u

1/3
E,

1/3
Rl =294 GGV, Eg = < ) R2 =5.14 GGV,

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<hb.

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 3777, replace Eq. (7. 28) by

N i ¢ i ¢ N
filo) = Jim 11 (1 TANT L) = g <1 - hNLZ) !
e Page 387, replace Eq. (7. 116) by
T3 | 1.2 §o m) = jaja + DR | 1, jas j, m)

e Page 395, line after Eq. (7. 170), replace ” As for the coefficient
(3,3 —3,—3 11, 0),” by "As for the coefficients (3,%; 1,—
1, 0),7

—

N[ =

2)27 2

e Page 396, in Eq. (7. 184), replace (0, 0] 0, 1) by (0, 0|1, 0).

e Page 398, second line from top, replace (I, 3 B

a§7
L-il+i m-1).
e Page 401 second line after Eq. (7.219), replace (j1, j2; m1, ma, ms|j12, miz2) by (j1, jo; m1, ma|j12, miz2).

e Page 401, replace Eq. (7.223) by

h/33(js + 1) — ma(ms £ 1)|j1, jo, ja; ma,ma, (mg 1))

e Page 425, last term of Eq. (7.397), replace % by %.
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Chapter 8

Page 444, replace Eq. (8.36) by

4 2
V(1,7 F3-~-FZ)=—§ — +
b ) b ) 71 |r2 7R‘

i=

Page 458, replace the last term of Eq. (8.82) by %
9nh?
2ma? *

Page 458, replace the last term of Eq. (8.84) by

Page 466, replace Eq. (8.131) by

1
U(xy,S1;x2,5) = 3 Y (21, 22) Xsingtet (S1,52) + Va1, 2) Xeriptet (S1,.52) | »

Chapter 9
Page 473, replace Eq. (9.25) by
. 21 &2
H = Bl - 202
2m dy? + 2 Y me?
Page 473, replace Eq. (9.26) by
1 q252
E, = =) hw — .
n (n + 2> hw 2

Page 476, replace Eq. (9.44) by
. 1 o] T 27
(100 | Z* | 100) = —/ rR2,(r) dr/ sin900526‘d9/ do = a?.
4m Jo 0 0

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

Page 482, replace T =

1

mecC

B=_—"¢xE=—

p2c2 —m2ct —mect by T =

A2

ﬁxE:

p

Eq. (9.82) by
VD22 +m2ct — Mec? ~

e Page 482, replace Eq. (9.85) by

<nljmj ‘]54| nljmj> =

1

mecC

Exﬁ,

p2c2 + m2c* —mec?. Then replace

134

2m,  8m3c?

atmict
nA

&n
20+ 1

_3).



Page 483, replace Eq. (9.87) by

2
En:ZQESIO) 1_;,_0(7 i_i ,
n \20+1 4n

Page 493, replace the first term 15:120‘ in Eq. (9.147) by 12La

8m

Page 499, replace Eq. (9.181) by

! 1

Yo s ()= \/%exp {;L/ 2p(x/)dgg’]+izx) exp [;/ 2P(I/)dx/] , 1 <x< T

Page 503, replace Eq. (9.211) by

[ e = [ (v - D) (1)

Page 507, replace Eq. (9.231) by

a Z€2 a a 1 1
/ <E+) dr:\/—2mE/ ,/f—ldr:a\/—2mE/ 1/ — —ldz
0 0 r 0 €

= ga\/ —9mE = —nZe? —%.

Page 507, replace Eq. (9.232) by

mZ%e* 1 Z2%e%2 1
EBp=—— S =—"7—-—,
2h n QCLO n

Page 515, replace the term ”2V,” in Egs. (9.282) and (9.283) by " Vp”

Page 516, replace the statement above Eq. (9.288) ”First, V11 has been calculated in
(9.282); it is given by Vi3 = 2V, /L3;” by "First, Vi1 can be calculated in analogy to
(9.282); it is given by Vi1 = 2Vp;”

Page 524, replace the third expression in Eq. (9.344) by 2’% fOL (L? — 4Lx + 42?) dx.
Page 524, replace the third expression in Eq. (9.349) by 5— f (3:10 —3Lx + ) dx.

Page 526, replace the third expression in Eq. (9.349), (2az - %2), by (2az — a?z?).

Page 534, replace the line after Eq. (9.424)by
"Since [ pdx = (n+ 3)7h, that is, 7E/(2w) = (n + 3)7h, we obtain”

Page 537, line before Eq. (9.444), replace x = E/(Ze?r) by x = Er/(Ze?)
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Chapter 10

Page 550, replace Eq. (10.3) by

Ult,to) = et /N

e Page 550, two lines above Eq. (10.9), replace U(t) = ¢*A/" by U(t) = ¢=itH/h,
e Page 550, replace Eq. (10.11) by
Ap(t) = U (0) AT (t) = eT1/M Ae= /M,

e Page 563, replace in Eq. (10.77)

Wi (z) = \/zsin (g—j) by 1x) = \/;:sin (g)

e Page 565, replace Eq. (10.89) by

R e 27h e 3 R
(@f |0y 5 | i) = EVWWf | e EN - P bi)(ny g — Llay g [ ny g)
e 2rmh iR 3
= o\ s | eFE Pl

e Page 570, in Eq. (10.116), replace I'$%S, by I'#%s

i—f i—f

e Page 573, replace the last term of Eq. (10.134) by
1 % 7 12 2
mk)\ ~dgi|“dQ wfiwé(wif - w) dw,
e Page 574, replace Eq. (10.144) by
. R ]
01 )= /320 af +a | m) = ) o [VirF o +vitdo,ima].

2mwy
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Page 580, replace Eq. (10.188) by

0 1 16
Wa,t) | X (e, 0) = 5 [;u;u o
a
5

16a 3m2ht

—cos | ——

972 2ma? )’

Page 580, line following Eq. (10.188), replace Ey — E; = 3n2ht/(2ma?) by Fy — By =
3n2h? /(2ma?).

Page 580, replace Eq. (10.189) by

(e—i(Eg—El)t/h +ei(E2—E1)t/h):|

0112 10a) = =it [ () cos (22 ) o = 5 = (02 P 0).

0 a

Page 580, replace Eq. (10.193) by
; 16 3n?ht 8ht 3m?ht
(0000 | o) o) = — g cos (300} 4 2 i (37003

2ma? 3ma 2ma?

Page 581, second term of Eq. (10.195), replace “>” by “)”. So, Eq. (10.195) becomes
2
P1—>2 =

)

+oo
/0 (ol V(1)) et

n?
Page 581, replace the last term in Eq. (10.197) by _196%16—:&2.
Page 584, replace Eq. (10.219) by

1

1
Z |:2(€§ + Ei)(dm,—l +0m1) + e?c?mo} =+ 65 +e2 =1,

m=—1

Chapter 11
e Page 606, replace Eq. (11.67) by
q= ‘k_{) - E‘ = \/kg + k2 — 2kkq cos @ = k+/2(1 — cos? §) = 2k sin (g) .
e Page 612, replace the first line of Eq. (11.101) by
o= /—dQ / |£(0)| sin 6 do :ﬂmp = 27r/0ﬂ |£(0)| sin 6 d

e Page 620, replace Eq. (11.153) by
2mVjy

k cot(ka + do) —

1 2mVy |
= kcot(ka) = tan(ka+60):[mn(ka)+ ;20

e Page 624 replace Eq. (11.179) by
iq-T oo T 27 4 4
/dsre— = / rdr/ glarcost sin@d&/ dp = il dr sin(qr) = —;r,
r 0 0 0 qa Jo q
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Appendix A
e Page 629, replace Eq. (A.8) by

1 too 1 +1/e .
il e dk = — lim o5 gk — Tim sin(z/€) _
2 —o0 2T e—0 “1/e 50 .

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

S(r—r"86(0 —0")d(p — ¢').

Appendix B
e Page 633, replace Eq. (B.6) by
dy = sin@sin @ dr + r cos 8 sin p df + rsin 0 cos ¢ dp.

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

o 0or 000 3&0_005 0 sinf 9

9: " oroz 000z opo:  Yor v a0
e Page 635, replace Eq. (B.29) by

Lo=1L,—il,=—he ™ (889 —icot 0;?,0) )
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