Errata for Quantum Mechanics
by Ernest Abers
All mistakes found before September 30, 2008 by page (1st and 2nd printings)

Chapter I

Page 10, First line of text, replace “vectors” with “vector”:

Examples of vector observables are r, p, and L.
[Thanks to E. Angle, 12/06/2006]

Page 1, line 3: Change “observables or” to “observables are or”:

The superposition principle and the probability interpretation determine the math-
ematical framework of quantum mechanics. But, like Newton’s three laws of classi-
cal mechanics, these two ideas do not tell us what the observables are or how they

[Thanks to D. Auerbach, 10/12/2004]

Page 2, just above Equation (1.5): Change “third” to “second”:

With these definitions Newton’s second law
[Thanks to J. Schilling, 1/11/2005]

Page 4, Equation (1.16), in the second equation, first term on the right, r; should have
only one dot.

OL _ i+ L4, (1.16)
or; c

[Thanks to J. May, 10/11/2004]
Page 5, top line: Replace “functional” with “function.”

thermodynamics. Think of L as a function with p instead of ¢ as one of the
[Thanks to J. May, 10/11/2004]

Page 5, Equation (1.24): Delete the factor m that appears before the first summation
sign:

2
H=Y pgp—L=md (%) —L=2r-T4+Vv=T+V (1.24)
k k

[Thanks to D. Matlock, 10/06/2004]
Page 6, just above Equation (1.31): Replace “one” by “once”

Differentiate once more

[Thanks to J. Schilling, 1/11/2005]

Page 6, Equation (1.33): In the second line replace the outer parentheses with brackets,
and the inner parentheses with bigger ones:

=a|B+ (TB) ] (1)

[Thanks to E. Angle, 11,/22/2006]
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Page 6, next to last line: Delete the repeated phrase “for isolated systems”:

For isolated physical systems, these transformations are all symmetries in the sense
that when the coordinates undergo these transformations the form of the physical laws

is unchanged.
[Thanks to J. May, 10/11/2004]

Page 9, just above Equation (1.36), delete the period:

Rotations about the z-axis have the form
[Thanks to E. Angle, 12/06/2006]

Page 9, Equation (1.37): Change 1 to I:

(1.37)
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[10/06/2004]
Page 9, footnote 6: Replace R(0,#) by R(#,0) twice:

ST reserve the notation R(#,6) for these real 3 x 3 matrices, to distinguish them from the
abstract operation R(7i,6) that appears in Tables 1.1 and 1.2.
[Thanks to E. Hemsing, 10/13/2004]

Page 10, just above Equation (1.44): insert “are” before “components”:

Any three observables V; are components of a vector
[Thanks to J.Schilling, 1/11/2005]

Page 12, Equation (1.58): Insert ¢ before the first e.

(Ji)ji = J (i) jr = i€inj = —ieijn (1.58)
[10/07/2004]
Page 12: Delete the first sentence immediately below equation (1.64):

d .
0L = E(SQ(q, q,t) (1.64)

This rule must hold as a consequence of the functional form of L, for any ¢ (t) whether
or not they satisfy the equations of motion. Let
[Thanks to M. Eides, 8/26/2005]

Page 14, Equation (1.78): The last expression needs an € in front:

G = me7i5rm7i = Gzﬁijkpm,inﬂm,k = ez (T X Pm) -R=€L-n (1.78)

m,i ijk m

[Thanks to K. Lane, 1/12/2004]
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e Page 15, Problem 1.2, part (d): Insert ”m,” after K.

Compute A? in terms of L2, K, m, and the energy E.
[Thanks to J. May, 10/13/2004]

e Page 15, Problem 1.2, Part (e): In the next to last line, change “c <=1" to “e < 1”:

where F is the total energy, and for a closed orbit, £ < 0, € < 1.
[Thanks to Y. Wang, 10/19/2005]

e Page 17, Problem 1.6, part (b), last line: Change “or” to “of”:

in terms of the components of A (L is still the total angular momentum).
[Thanks to D. Auerbach, 10/12/2004]

e Page 17, Problem 1.7, part (b), note: Delete ”last.”

Note: This can be done in a page and a half, but it is easy to get lost;
[Thanks to E. Hemsing, 10/13/2004]

Chapter II
e Page 20, Figure 2.2 caption: Delete the space between the first dash and “or”:

Photons—or electrons—pass through two open slits.
[Thanks to E. Angle, 12/10/2006]

Page 22, Equation (2.2): In the leftmost expression, change /i to h:

L Y (2.2)
p 2mE

[Thanks to K. Lane, 1/12/2004]

3

Page 22, line above Equation (2.3): Replace “pseudovector as” with “pseudovectors”:

p and s are both pseudovectors, and parallel to each other:
[Thanks to D. Auerbach, 10/18/2004]

Page 25, Equation (2.6a): Change the last « to (3:

[+ 8] 1) = alv) + Bly) (2.62)

[Thanks to K. Lane, 1/12/2004]

Page 25, Equation (2.6b): 8 should be a:

alln) + ln)] = alvr) + alez) (2.6b)

[Thanks to D. Staszak, 11/09/2004]



QUANTUM MECHANICS

9.

Page 25. at the end of the note just above Equation (2.8), change “as” to “is

A general position vector is
[Thanks to E. Angle, 12/09/2006]

Page 25, above Equation (2.9): Change “an complex number” to “a complex number”:

In wave mechanics one frequently has to calculate a complex number from two wave
functions using a rule like

[Thanks to J. May, 4/11/2005]

Page 28, Equation (2.35): Change the subscript ¢ to n:

> n) @l ) = |¥) (2.35)

[Thanks to D. Gangadharan, 11,/01/2004]

Page 31, Equation (2.52): In the third row of both equations, on the left, change the
subsctipt from 2 to 3:

o B
Qo B2

la) = | a3 18) = | B3 (2.52)
o B

[Thanks to G. Marcus, 10/17/2006]

Page 36, Equation (2.85): Replace |z) with |¢;). In Equation (2.91), replace r with
(O

To+AT )
/ ] )2 da (2.85)

o

p(r) = (vl ¥)|? (2.91)
[10/18/2004]

Page 36, twice in the paragraph below Equation (2.85), for consistency (| z) should
read (Y] 1.).

|(1b] )| is a probability density....
[Thanks to G. Marcus, 10/27/2006]

Page 41, next to last line: Change the second “(2.118)” to “(2.119)”:

This “demonstration” that K = H solves equations (2.118) and (2.119) is not airtight.
[Thanks to E. Hemsing, 5/29/2005]
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e Page 42, Equation (2.125b): Change subscript k to i:
[g;, pi] = i35 (2.125a)
[Thanks to J. May, 11/01/2004]

e Page 42, first full paragraph: change “as is classical mechanics” to “as in classical
mechanics”:

then the time dependence of the expectation values of the observables is the same as
in classical mechanics.

[Thanks to C. Clark, 10/24/2005]

e Page 42, Equation (2.126a), on the right: Change “¢»” to “|¢)”:

mdi‘i ) = H|w) (2.126a)

[Thanks to J. May, 4/11/2005]
e Page 42, Equation (2.127): the sign is wrong:

d

o
R

(A) = ([4, H®)) (2.127)
[Thanks to J. Ma, 11/14/2005]
e Page 43, second line in paragraph headed “Units”: Delete the word “equations”:

Why didn’t the dimensions come out right in equation (2.125)?
[Thanks to J. Schilling, 1/11/2005]

e Page 44. Equation (2.130): Change 1.054887 to 1.054572.

| h=1.054572...x 107 erg-sec | (2.130)

[Thanks to G. Marcus, 10/17/2006]

e Page 46, in the second sentence of the paragraph that contains Equation (2.147):
Insert “the” before Hamiltonian:

When the Hamiltonian is indeed independent of time...
[Thanks to C. Clark, 10/24/2005]

e Page 48, line 3: ¢ should be |¢):

Let |¢) = C|¢). Then the rule (¢| ¢) > 0 becomes
[10/17/2005]
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Page 48, last line: Insert “can be” before “measured”:

For a wave, the uncertainty principle is the limit on the precision to which both its
location and frequency can be measured.
[Thanks to C. Clark, 10/24/2005]

Page 50. equation (2.177): In the last matrix element, the operator =" should be just
x:

(Vo' tal T |Yzrva) = (3" + @) (Yo' | Yor) = (Y| 2 + al ) (2.177)
[10/20,/2004]

Page 50, just above Equation (2.183): Insert “to” before “first order”:

Comparing the terms on each side to first order in € one obtains
[Thanks to C. Clark, 11/15/2005]

Page 50, just above Equation (2.187), change “(2.183)” to “(2.181)”

To first order, from equation (2.181)
[Thanks to J. Ma, 10/27/2005]

Page 50, footnote 13. Delete “the” before “similar”:

This is similar to the technique used in Section 2.4.1 for translations in time.
[Thanks to C. Clark, 10/24/2005]

Page 52, Equations (2.197), (2.198), and (2.199): Change ¥ to ¢ everywhere

> 2 2 1
(] 2*[¢) = %/ e dr = oy (2.197)
and similarly
>~ 1
(¥l p*[v) :1 @ (p)* dp = 5a*h® (2.198)
so that X
(¥l 2® [0) (2| p* |v) = 7h* (2.199)

[Thanks to E. Angle, 11/22/2006]

Page 52, last line of subsection 2.7.2: Change “become” to “becomes”:

For a Gaussian (and only for a Gaussian), the “>” in the uncertainty principle becomes
an equality.
[Thanks to C. Clark, 11/15/2005]

Page 52, third line of section 2.7.3: Change “(2.126b)” to “(2.126a)”:

If the Hamiltonian is H = p?/2m + V (x), then the general form (2.126a) of Schrédin-
ger’s equation becomes
[Thanks to J. Schilling, 1/11/2005]
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e Page 54, Equation (2.216): In the last term, in the denominator, replace k by k?:

2 d2W(I€O)
dk?

1
wt — kx = wot — kot + (k — ko) [vg(ko)t — ] + 3 (k — ko) t+--- (2.216)

[10/20/2004]
e Page 54, equation (2.218): In the last expression, delete /27 in the denominator:
= ¢ (wo—kovg)typ (g vyt)
[Thanks to T. Tao, 10/20/2004]

e Page 56 Problem 2.3. Change the value of i from 1.054887 to 1.054572:

h
o = i = 1.054572 x 10727 erg-seconds
™

[Thanks to A. Forrester, 10/19/2005]

e Page 58: Problem 2.6, part (b): The subscript on the summation symbol should read
“n J— 077:

R(n.,0) = exp (~i0.) = > - (~ib.J.)"

n=0
[Thanks to T. Arlen, 10/17/2006]

e Page 59, Problem 2.9, part (d): Delete the space between “i.e.” and the comma:

Then transform by direct substitution (i.e., using the chain rule for partial derivatives)
[Thanks to S. A. Smith, 10/28,/2005]

Chapter III

e Page 62, second paragraph: This paragraph does not list the sections of chapter 3 in
the correct order!
[Thanks to J. Ma, 10/27/2005]

e Page 68, Equation (3.28): The last factor should be “© (a — |z|)”:

i (z) = %cos(wx/%b)@(a— |z|) (3.28)

[Thanks to E. Angle, 12/13/2006]

e Page 69, line below Equation (3.36) change “equation (3.36)” to “equation (3.35)”:

Since the spectrum of H can be found from equation (3.35)
[Thanks to E. Perlmutter, 11/16,/2006]
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Page 72, in the third sentence after Equation (3.62), change “be is zero” to “be zero.”

the potential energy was chosen to be zero when z =0
[Thanks to G. Marcus, 11/07/2006]

Page 75, Equation (3.80): Put an £ in front of the left-hand side:

Rlry, Lj] = Zﬁz €ijkTk (3.80)
p

[Thanks to K. Lane, 1/12/2004]

Page 76, First line in the last paragraph of Section 3.3.2: Change “L,” to “L,:
E will depend on the potential V (r); but the spectrum of L? and L, follows from

spherical symmetry alone.
[Thanks to C. Clark, 11/15/2005]

Page 77, Line above Equation (3.97a): Change “the J;” to J,:

The new combinations have these commutators with J, and with each other:

[Thanks to J. Ma, 11/14/2005]

Page 78, Equation (3.104): In the first line delete the extra small closing bracket.
.0y = |GUsd=+ ) + T2 13, 5) = | g (U= = J-Je) + 21 17, 7) (3.104)

[Thanks to J. Ma, 11,/02/2005]

Page 80, Equation (3.114): In the middle two expressions (but not in the other two)
the subscript [ — 1 should be just I:

1
H|Ey_1,1,1—1)= —HL_|Ey;,1,1)

V2l
1 (3.114)
= EL,H|EH, LI =E|E_1,0,1—1)
[Thanks to J. May, 11/09/2004]
Page 81, Equation (3.119): Insert an equals sign before F(r,6):
Y(r,0,¢) = F(r,0)e™? (3.119)

[11/01/2004]
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e Page 81, Equations (3.120) and (3.123): In the denominator just before the closing
parenthesis, change ¢ to ¢%:

i) — — (D gy L P

L 1/)Elﬂ’b(r) - (Sin9 90 Slnoae + sin2 9 8¢2 1/)Elﬂ’b(ra 97 (b) (3120)
sy g (D g L)

LY (0,9) = (SmoaesmeaeJrSmQM(bQ Y™ (6, ¢) (3.123)

[Thanks to D. Matlock, 11/01,/2004]
e Page 81, Equation (3.122): Replace r in the exponent by ¢:
Gt (1) = F(r,0)¢™ = Ry ()"0, 6) (3.122)
[Thanks to J. deGrassie, 11/01/2004]

e Page 82, Equation (3.128): “Rp(r)” should be “Rpy(r)*":
/ R (r)?ridr =1 (3.128)
0

[Thanks to J. Wright, 11/14/2005]

e Page 83, third line: Replace “that” by “than”:

Equation (3.127) is much simpler than equation (3.78): It is an ordinary
[Thanks to J. deGrassie, 11/03/2004]

e Page 83, line 4: Change “possible find” to “possible to find”:

If necessary it is possible
to find a numerical solution.

[Thanks to D. Stazsak, 12/15/2004]

e Page 84, Equation (3.137): The last term should be Ze?/r:

o= _z< (3.137)

[Thanks to K. Lane, 10/23/2003]

e Page 85, line below Equation (3.142b): Change to “Computing (3.142b) is elementary,
but it can get tedious (see problem 5.13).”
[Thanks to D. Matlock, 11/04,/2004]

e Page 85, in the line below Equation (3.143): “(3.97b)” should be “(3.97a)”:

have the same energy. Why? From equation (3.97a)
[Thanks to D. Stazsak, 12/15/2004]
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Page 87, second line: Insert “each” before “other”:

.. and they commute with each other. That...

[Thanks to G. Marcus, 11/15/2006]

Page 89, Equation (3.164): In the first term, in the numerator, “d” should be “d?”:

%u(r} + (—Z— — +1) + g) u(r) =0 (3.164)

(na)? r2 ar

[Thanks to C. Clark, 11/15/2005]
Page 90, Equation (3.172): Change m to M in the equation and in the next line:
n—l—1=M (3.172)

for some nonnegative integer M.

[Thanks to K. Lane, 10/23/2003|

Page 94, Problem 3.8, part (a), first line: Delete “Hermitean”.

Let A be any well-defined operator, and
[Thanks to A. Kao, 11/08/2006]

Page 96, Problem, 3.14, line 3: Change Mev to MeV:

If the range a is again the pion Compton wavelength (see Problem 3.12), what is the
minimum value of V, (in MeV) for which there is a bound state?
[Thanks to E. Hemsing, 11/03/2004]

Page 97, Problem 3.14, part (b): Change “Mev” to “MeV”:

(b) What value for V, is required for the energy of the bound state to be —2.22 MeV?
[Thanks to J. May, 4/11/2005]

Page 101, Problem 3.22, part (e): Change “see Problem 2.1” to “see Section 2.6.”
[11/07/2004]

Chapter IV

e Page 102, second paragraph, second sentence: Change “rotations or translations” to

“rotations and translations”:

This and the next chapter are about symmetry transformations, especially rota-
tions, in some detail. I will show that systems invariant under rotations and trans-
[Thanks to D. Staszak, 11/20/2004]
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e Page 107: Footnote 5 should follow the sentence at the beginning of the paragraph
that begins “Since they commute...”

Since they commute, all the representation matrices D (71,1)) about 7 also can be
written in exponential form using a single real parameter.®

[Thanks to D. Staszak, 11/20/2004]

e Page 109, Equation (4.31): On the left, and also in the second factor of the second
expresion, change outer parentheses to brackets:

D[Rz, ) R(fy, )] = D [R(fa, )] D[Ry, )] = e WPt PE) - (4.31)
[Thanks to J. May, 4/11/2005]
e Page 113, Equation (4.54): The first r should be boldface:
. 0
0lr) = de S el ) = 6(r) — € 3 meiry o (1.5)
i ijk
[11/15/2004]

e Page 114, Equation (4.60): On the right, change the summation index from m’ to m'":

R(f, 01)R(f, 05) v, m) =Y R(fy, 01)[r',m’) Dyprrm (1, 61)

m (4.60)
= Z [x”,m") [D(7az, 02) D(Te1, 01)],,01,,

[Thanks to J. May, 4/11/2005]

[P [1399))

e Page 116, Footnote 9, second line: Change “is” to “in”:

with the rows and columns labeled by m in decreasing order,

[Thanks to N. Kugland, 6/10,/2006]

e Page 117, Equation (4.78). Replace the second o, by o..

N2 1, 1, 1, 3 1 (1
W ole, 1o 1o 3 1 (1
Ei (Dz (Jl)) [or+ oot = 1 =3 ( +1> (4.78)

[Thanks to F. O’Shea, 11/23/2005]

e Page 117: The second displayed equation should be numbered in sequence. I have left
it as it is, in order not to change the numbering of the following equations.
[12/09/2004]

e Page 122, just above Equation (4.105): Insert “solutions” between “the” and “to”:

The eigenstates are linear combinations of |1, —1/2) and |0,1/2). The eigenvalues are
the solutions to the characteristic equation:
[Thanks to K. Lane, 1/12/2004]
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e Page 123, second line in footnote 14: Inside the last Dirac bracket, the dot should be

a comima.

Another common notation is |j1, jo; m1,me) and |1, j2; 4, m).
[Thanks to J. Champer, 12/07/2004]

Page 124: In Equations (4.117) and (4.119), there should be commas in the subscripts
of all the kets for consistent notation.

b11) = V/5(s+ 1) = m(m = 1[6,0) = V2I61.0) (4.117)

1
o= [
[Thanks to J. Champer, 12/07/2004]

S_

)+ ’¢57%>] (4.119)

[N

Page 125, Equation (4.126) and 4.129) : A comma is missing in one of the subscripts
in each of these two equations:

o3.4) = 75 [Valvos ) +[0r )] (4.126)
6y.4) = % [x/i]wl,g - ]%g] (4.129)

[Thanks to E. Angle and E. Perlmutter, 12/09/2006]
Page 126, third paragraph, third line: change 1/2f to 1/2:

Unless | = 0, there are two states with m =1 — 1/2. One linear combination
will be in the j =1+ 1/2 ladder. The remaining one must be the top of a new
ladder, this time with j =1 — 1/2. The number of states in these two ladders adds
[Thanks to K. Lane, 1/12/2004]

Page 128, bottom line: Delete one “can form”:

Three lines of lengths 71,
J2, and j can form a triangle.
[Thanks to J. Champer, 12/07/2004]

Page 129, above Equation (4.146): Change “left-hand side” to “right-hand side”:

On the right-hand side, use
[Thanks to J. May, 4/11/2005]

Page 131, Problem 4.2, part (b): Change the superscript j to 1:
Z UamD(l)(jl)anib = (ji)ab

[Thanks to K. Lane, 1/12/2004]
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e Page 132, Problem 4.4, part (c): The last equation on the page should be changed to
W(r) = Ripy (V" (0, )
[Thanks to K. Lane, 11/03/2003|
e Page 133, Problem 4.6, second equation: Delete the summation sign on the far left.
Ji - JilYmimams) = Ji(Gi + 1)[¥mimams)

[Thanks to A. Forrester, 12/08/2005]

Chapter V

e Page 139, in table 5.1, change v, in the neutron decay line to 7., and change v in the
7~ decay line to v,,.

n  939.5653 #h/2 885.7 n—pt+e +u,

m~ 139.570 0 26x1078 77 = pu” +1,

[Thanks to A. Goodhue, 11/28/2005]

Particle  Mass Spin  Lifetime Decay
Name (MeV/c?) (seconds) Mode
Ve <3x107% h/2 oo

e Page 139, Table 5.1. Delete the comma after v, in the fourth line from the bottom:
[Thanks to Y. Guo, 3/16/2006]

e Page 139, first line of the last paragraph: Change “particle” to “particles”:

What accounts for the huge range of lifetimes among the particles that do decay?
[Thanks to J. May, 4/11/2005]

e Page 139, bottom line of footnote 1, change the second “eV” to “eV?”:

Mass differences from interference experiments (see Section 6.3) are in the range 107%eV2 < Am? <
1073eV2.

[Thanks to Y. Guo, 1/23/2006]
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e Page 140, on the line just below Equation (5.6): Change g(a) to g(e):

For a one-parameter subgroup of continuous symmetries g(e) = exp(—ieG),
[Thanks to K. Lane, 1/12/2004]

Page 142, just below Equation (5.17d), change “5.17a” to “5.17”. And again on Page
143, at the end of the second full paragraph:

The peculiar signs and phases in the definitions (5.16) were chosen so that (5.17) can
be summarized.....

...by inserting commutators [Ji, V9] and [J,, V9] between the states and using the
identities(5.17).

[12/31/2004]

Page 142, footnote: Y. (7) should read Y{™(f):

This is because the spherical harmonics Y, (72) are the spherical components of the unit vector 7.

[Thanks to Y. Guo, 1/23/2006]

Page 144, in the line below Equation (5.35), change h? to h:

x;pj + hl;s; is also a rank-two Cartesian tensor.
[Thanks to Y. Guo, 1/23/2006]

Page 145, in the paragraph above Equation (5.39) delete “symmetry property”. Later

in the same paragraph delete “using the orthogonality of the matrices R”. In the
fourth line from the bottom, replace T;; — T}; with Ty — Tg;:

A symmetric or antisymmetric tensor preserves that property under rotations. For

instance, if T;; = £Tj;, then it is simple to show (Problem 5.3) that
....... a fact made explicit by writing V; = ij €ijk(Tjr — Thj).

[Thanks to Y. Guo, 1/23/2006]
Page 148, last line above the footnote. Replace T2 with (o, 5/, m/| T2 |, §, m):

Therefore, (o, 7', m'| T? |a, j,m) = 0 unless m' = m + q.
[Thanks to Y. Guo, 1/23/2006]

Page 149, on the line just below Equation (5.58): Change # to ¢. And in Equation
(5.61) for consistency with the notation elsewhere, the subscripts should precede (R):

and that the proportionality constant is independent of m’, m, and q.
[Thanks to Y. Guo, 1/23/2006]
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e Page 150, Equation (5.64): For consistency with the notation elsewhere, the subscripts

should precede (R):

R(B)|o, 1, ma joyma) = > o juomy, o my) DY (R)DYZ) (R) (5.64)

! ’
myma myma
’ ’
my,m

[Thanks to Y. Guo, 1/23/2006]
e Page 157, Equation (5.109). Replace the last —m by m:
T2, jm) = (~1) e 0T |, j,—m) = (~1)¥|a,jm)  (5.10)
[Thanks to Y. Guo, 3/16/2006]
e Page 158, fifth paragraph, sixth line, delete one occurence of the word “systems”:

There is a general rule, arbitrary in nonrelativistic quantum mechanics, that all half-
integral spin systems are fermions and all integral spin systems are bosons.
[Thanks to Y. Guo, 3/16/2006]

e Page 158, Equation (5.112): Insert a comma between j; and my:
[v) = |Ev, 1, g1, ma, By b, 1, ma) (5.112)
[Thanks to C. Clark, 3/17/2006]
e Page 161, Equation (5.123): Divide the exponent by A:
Ulty, t;) = e tHEr=td/n (5.123)
[Thanks to K. Lane, 1/12/2004]
e Page 163, Equation (5.131): Insert >, just after the equals sign:
Ni— SN, [D%)(ﬁ, 9)*} = [D%)(ﬁ, 9)*] N, (5.131)
J J

Ji ij

[Thanks to Y. Guo, 3/16/2006]

Chapter VI

e Page 171, Section 6.1.1, Second paragraph, fourth line: Replcace ”indicate” with
”indicates”

dimensional analysis only indicates...
[Thanks to E. Angle, 3/27/2007]

e Page 171, Last paragraph, second line: Insert a space between “volt” and “(eV)”:

If you need the security of imagining that our equations are written with some under-
lying unit in mind, take that unit to be the electron volt (eV), the magnitude of the
energy acquired by an electron moving through a potential difference of one volt...
[1/09/2006]
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Page 172, Equation (6.6): “A’r)” should read “A’(r)”:

QL [— iV + eA/(r)]” e AOy(r) = Be i eAOy(r) (6.6)
m
[1/09,/2006]
Page 175, Equation (6.29): L, should be Hj:
B
HiN,k) = (N + Dw|N,k)  and  Hy|N, k) = |Z—B|wk|N, k) (6.29)

[Thanks to Y. Guo, 3/16/2006]

Page 177, Equation (6.43): The first u should be in boldface:
p=—pp(L+2s)=—pp(L+o) (6.43)

[Thanks to E. Perlmutter, 2/01/2007]

Page 179, Equation (6.48): Enclose “pP,” in parentheses:

5 Sl 60 =T (pPy) (6.45)

[Thanks to Y. Guo, 1/24/2006]
Page 179, just above Equation (6.53): “a” should be “A,”:

The eigenvalue A, cannot be negative:
[1/09/2005]

Page 180, in the first sentence of the second paragraph: Replace “each way of dis-
tributing the particles is equally likely” with “when the n; correspond to the most
probable distribution”:

The collection of particles is in thermal equilibrium when the n; correspond to the
most probable distribution, subject
[1/09/2005]

Page 181, just above Equation (6.68): Replace “traceless Hermitean matrix” with
“Hermitean matrix with unit trace.”

Here the density matrix is a 2 x 2 Hermitean matrix with unit trace.
[Thanks to T. Tao, 2/15/2005]

Page 183, Equation (6.81): Change “B” on the left to “B;(¢)” and “B1” on the right
to “B;y”. Just above Equation (6.82) add “(with wy = gupB1)”:

B (t) = Bi (1, cos wt + i, sinwt) (6.81)
...The Hamiltonian matrix has

the form (6.71), with H, = 0 and (with w1 = gupBi)
[1/20/2005]
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e Page 183, next-to-last line of the top paragraph, change “What it” to “What is”:

What is the probability for finding the electron in the upper state at a later time?
[Thanks to J. May, 4/11/2005]

e Page 183, second line below Equation (6.84): Change “is has” to “has”; Just above
Equation (6.87) change “are” to “satisfy”; and in Equation (6.87), after the first equals

sign, change > ;. to >

In the rotating frame H’ has constant components:

Therefore the components of P in the rotating frame satisfy

d .
E |:P . ni(t)} = Zk GiijJ/-P]é - ; Gijka'P]é (687)
J

[1/15,/2005]

e Page 183, in the paragraph below Equation (6.84): Replace “H’” with “H” twice. The
last line of that paragraph should read “P, = —#/, also”. In equation (6.88) delete
both primes on the right-hand side, and add a prime after the closing bracket, above
the subscript “i”:

In the rotating frame H has constant components: H = w,R’, + wifi),...

P, = —7, also.
d _, /
EB:HH—@XPL (6.88)
[1/20/2005]
e Page 183, Equation (6.87): The subscript in the last term should be jk:
d

ik ik
[Thanks to Y. Guo, 1/23/2006]

e Page 184, at the very top: Add “where the prime attached to the bracket means that
the vector is to be resolved along the i-th rotating axis.”:

where the prime attached to the bracket means that the vector is to be resolved along
the i-th rotating axis. Since H' — w is a constant vector...
[1/20/2005]
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Page 186, fourth line: Replace “10~1%” with “10'5”:

with only one chance in 10'° that it interacts at all.
[Thanks to A. Teymourian, 4/10/2007]

Page 186, third paragraph in Section 6.3.2, end of first sentence: Change “types of
neutrino” to “neutrino types” and add a space at the end of the sentence.

To keep the problem simple, I will imagine there are just two neutrino types. This is
enough to exhibit the essential features of what is
[Thanks to E Osoba and L. Fredrickson, 1/24,/2005]

Page 186, just above Equation (6.98): The sentence in parentheses should’t be there.
[It would be true if v, — v, + v were possible, and the states v, and v, would not
need to be orthogonal if e — p + v were possible, but as written it is certainly false.]

Let |v1) and |vs) be the neutrino states with definite energy, normalized and orthog-
onal. Then
[Thanks to T. Bodiya, 2/06/2005]

Page 187: At some point I changed the sign of w in about half the places it occurs, so
that the argument became incomprehensible. Section 6.3 really needs to be rewritten,
but several changes in this and the next three pages should fix it up: Just below
Equation (6.100) change “In this basis” to “In Equation”. In Equation (6.102) the
middle expression should be preceded by a minus sign. At the end of the following
sentence, change “wos” to “—wos”. Just below Equation (6.104) change “In this basis”
to “In Equation”. In Equation (6.105), in the third expression delete the minus sign
in the exponent, and in the last expression change minus to plus. In the line below
Equation (6.105) change “ng, = sin260” to “ny = —sin26”. And in Equation (6.107)
interchange “1” and “2” in the first two expressions:

In Equation (6.100)...
Ey — Ey
2

E, is an overall constant energy that has no observable consequences, so redefine the
Hamiltonian to be a traceless matrix H = —wos.....

w= —%Tr (03H) = (6.102)

In Equation (6.104)...
P(t) = (wy“ (t)> = e Hhy(0) = ™ ")(0) = [coswt + isinwt R - o (0) (6.105)

Yo, (1)

where n, = —sin20, n, = 0, and n, = cos 26...

Am?

2p

EQ—Elz\/p2—|—m§—\/p2—|—mf: (6.107)

[1/27/2005]
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e Page 187, just above Equation (6.103): Change |u,) to |vr):

In the basis |v,) and |v;) of states with definite interaction properties the
[Thanks to D. Matlock, 1/24,/2005]

e Page 189, at the end of the first paragraph, add a period.

all the v, type and their energies are a few MeV.
[1/27/2005]

e Page 189, Equation (6.104’): The last expression should be preceded by a minus sign:

— cos20 —sin26
TP\ —sin20 —cos26

) = —w [cos 2003 — sin 260 | (6.104")

[Thanks to D. Matlock, 1/27,/2005]

e Page 190: Change the last word on page 189 to “switch”. The sentence fragment at
the top of page 190 should read “identitles (and momentum) by exchanging a W~
boson.” In the second line, “electroweak” is one word. The section referred to in the
paragraph above Equation (6.119) should be “6.3.2”. In that Equation (6.119) replace

[44 b 3 3 3 [44 ”
H,,” by (Hm)diag and insert a minus sign before “w,,”.

...The v, and the electron can switch
identities (and momentum) by exchanging a W~ boson. The amplitude for this term
can be computed exactly from electroweak theory, and...

The computation is identical to the one in Section (6.3.2)...
(Him) gigg = —wm0s3 (6.119)
[1/27/2005]
e Page 190, in the sentence below Equation (6.122) replace 7/2 with 7/4:

The formula for the mixing angle in matter has a maximum (6, = 7/4) when the
denominator

[Thanks to Y. Guo, 3/16/2006]
e Page 195, Footnote 14: ” Apsect” should be ” Aspect”:

See Aspect, Grangier, and Roger [11,12]...
[Thanks to E. Perlmutter, 2/01/2007]

e Page 198, Problem 6.6: In the second equation, in the first term on the right-hand
side, replace R, with R2:

[Thanks to A. Zhitnitski, 10/02/2004]
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Page 198, Problem 6.6: In the fourth equation, there should be a second equals sign
before tan 6: B
222 tan 6
Bl w1
[10/02/2004]
Page 199, Problem 6.7, First line of part (a): Delete the second “also”:

First let there also be a small constant magnetic field along the x-axis
[Thanks to A. Forrester, 2/08/2006]

Page 199, Problem 6.7, part (b): In the first line, change “also” to “instead”, and in
the second line change “the magnetic field” to “the total magnetic field.” Then in the
equation on the right-hand side change “B = B;” to “B = B,n, + B1”:

Now let there be a circularly polarized electromagnetic wave instead, such that the
total magnetic field at the location of the electron is

B = B,7, + By (i, coswt + 7y sin wt)

[1/23,/2005]

Chapter VII

o’ [}

Page 203, just above Equation (7.7): Change “is” to “in”:

H',.,, are the matrix elements of H' in the |¢2) basis:
[Thanks to A. Young, 2/08/2005]

Page 203, Equation (7.8): In the first line change E” to E° (twice):
(H — B} + E, — Ho) [thn) = H'[{n)
(Ho = Ep) [tn) = (An — H') [¢n)
[Thanks to K. Lane, 3/19/2004]
Page 203. in the line below Equation (7.9), delete one “i” in “satisfiies”:

The proof that equation (7.9) satisfies equation (7.8) is brief:
[Thanks to N. Kugland, 2/13/2006]

Page 204, Equation (7.16), delete the + sign and the dots at the end of the equation.:

H/ 2
AL+ AL =H), - > MECET (7.16)

E9, — EY

m#n

[Thanks to A. Forrester, 2/01/2006]



ERRATA 21

e Page 204, two lines above Equation (7.17): This sentence should read:

The solution to Equation (7.8) is not unique, since you can always add a solution of
the homogeneous equation
[Thanks to J. deGrassie, 1/26/2005]

e Page 204, Equation (7.18): |12,) should be |t,).

<¢Z| 1/)m> = 5mn (718)
[2/01/2006]
e Page 205, second bulleted paragraph, seventh line: Change “so” to “but”:

Two states in one of these ladders will have the same unperturbed energy, but we
[Thanks to K. Lane, 3/19/2004]

e Page 206, below Equation (7.26), replace A\/mw with \/mw?:

Expand w’ in powers of \/mw?:
[Thanks to J. Wright, 2/07,/2006]

”

e Page 207, in the second line of the paragraph that begins “The way to get around....”:
Change “to completely” to “to be completely”:

H' does not have to be completely diagonal.
[Thanks to J. May, 4/11/2005]

e Page 208, Equation (7.38), the first and last terms replace F with =+:

+A = (| H' [1p1) = £eE(210] 2|200) (7.38)

[Thanks to Y. Guo, 3/16/2006]

e Page 210, Equation (7.47): The lower limit on the last sum in the first line should be

2, not, 1.
> |(n10] z |100)|? R DR
AR > 2R Y |<”El| Z_|E2 ) _ e S lm0z o) (727
n=2 n=2

[Thanks to X. Xiao, 3/13/2006]

e Pg 210, second line of “Exact Solution,” there should be a space after footnote 2. Since
the typesetter doesn’t like to do this, move the footnote to the end of the paragraph:

Amazingly, it is possible to sum the series in (7.45) and compute the polarizability
exactly. I cannot resist presenting this result here briefly, even though the method is
not generalizable to a very wide class of problems.?

[Thanks to J. Champer, 2/16/2005]
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Page 210, Footnote 3: Replace “(7.19)” with “(7.20)”:

We also need the normalization condition (7.20), which here reads

[Thanks to Y. Guo, 3/16/2006]

Page 212, fifth line from the bottom: Change the period after p? to a comma:

r?, p?, L? and L -s.
[Thanks to E. Perlmutter, 2/01/2007]

Page 213, line 3: Delete “is”:

The magnetic field of a point charge ¢ moving with velocity u can be
obtained from the Biot-Savart law.
[Thanks to D. Stazsak, 2/25/2005]

Page 214, Equations (7.69) and (7.70): Change the subscript “3” to “D”:

1
Hp = —WVZ’V(T) (7.69)
a4m

[Thanks to K. Lane, 3/19/2004]

Page 215: In the top line delete “for any [”:

Therefore, we can write the sum of the spin-orbit energy...
[Thanks to J. May, 4/11/2005]

Page 215, Equation (7.77): On the left, replace “V?” by “1/r?” and on the right, the

W

numerator should be 1. In Equation (7.78), in the denominator, replace “a” by “a”:

1 1
ot —jpnl V= — _— 7.77
< M2 Jm> a’n3(l + %) (7.77)
the expectation value of V2 is
nl 2 nl a2
(Phn| V@) = (7.78)

aznd (I + 1)
2/02/2005)

Page 216. Figure 7.3: replace “Balmer o” and “Balmer 4’ with “Lyman (” and
”Balmer o” respectively.
[Thanks to N. Kugland, 1/30/2006]

Page 217, line below Equation (7.84): v should be ¢:

L, +2s, is not diagonal in the ’(b?fn> basis, but its diagonal elements can be computed
[Thanks to X. Han, 10/27/2004]
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3D
8.95x10~ %V 3D2 ap
Lyman 3 Bal -5 3003
12.1eV 8OOV 1.34x107 eV 3P, 35,
2 2
n = 2 ————————————
__ 2P3
4.53%10 %V 2
2P ,25;
2 2
Lyman o
10.2eV
n = 1 ————————————
1S
2
e Page 218: Equation (7.89) should be three equation numbers:
o?m  5atm
o?m 5atm 2
2P : F=—o————+ -m;ugB 7.89b
3 8 128 T 3"MuMB (7.89D)
o?m  a*m 4

[Thanks to J. Champer, 2/28/2005]
e Page 218, in the second paragraph of subsection 7.3.6: Replace “u,” with “ux":

Its gyromagnetic ratio (measured, for example, in nuclear magnetic resonance experi-
ments) is about 2 x 2.793, and uy = e/2M.
[Thanks to L. Fredrickson, 2/07,/2005]

o Page 219, Equation (7.95): The first ”s,” should be boldface:

ge gpe 1 1 g9,
= %ﬁ (sp-V) (s-V) - Sp - SVQ;] = m %: SeispjTij(r) (7.95)

[Thanks to E. Perlmutter, 2/01/2007]

e Page 220, Equation (7.105): In the first line, omit “2A g rs”. In the second line change
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“=5.85009” to “~ 5.89”:

1 1
X x2x2x278x511,000eV
137.0367 1836 - C e oihITEe (7.105)

~59x 10 %ev

2
A==
3><

[Thanks to D. Matlock, 7/30/2005]

e Page 222 at the end of the second complete paragraph in Subsection 7.4.2, ”ev” should
be eV:

the Coulomb potential of a single proton, about -13.6 eV.
[Thanks to E. Perlmutter, 2/01/2007]

e Page 222, Table 7.1: The table should include a third column, identical to the third
column in Table 7.2.
[3/16/2006]

Zero Order Experiment Single Electron

H™ —27.21 —14.35 —13.61
He —108.85 —78.99 —54.43
Lit —244.90 —198.1 —122.45

e Page 224, bottom line: Replace “R(a,r)” by “R(a;r)”:

(r| ¥(a)) = ¢(a;r) = R(a; 7)Yy (6, ¢) (7.125)
[2/09,/2005]
e Page 225, Equation (7.128), in the last expression, w? should be w?:
2 [e7]
@IV (@) = 5= [ Rlair?rtdr = Smota? (1128)
0

[Thanks to N. Kugland, 2/01/2006]
e Page 226. Equation (7.133): Delete the subscript “” (four times):

2 2
/1/)100(1“) (g—m - %) Y100(r) d®r = E¢(0) = 0?EY (7.133)

[Thanks to K. Lane, 3/19/2004]

e Page 227, Equation (7.139): r1 and ro should always be enclosed in parentheses.

ey, r2) = % [t (1 (2) £ o (e (1) (7.139)

[Thanks to A. Goodhue, 2/08/2006]
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e Page 227, second line below Equation (7.139): replace “is positive” with “is greater
than the ground-state energy of a He™ ion.”

the expectation value of the Hamiltonian is greater than the ground-state energy of a
He™ ion;
[Thanks to Y. Guo, 3/15/2006]

e Page 227, third line below Equation (7.139), replace “a” with “an”:

when both electrons are in an excited state,
[Thanks to Y. Guo, 3/16/2006]

e Page 227, Equation (7.141): Delete the extra “¢” in the exponent on the far right:

73 1 (ZQ>% ,
S(r) = =g %1r/a and r)= —= (=) reZr/2aym (g,
1/)1 () 7TCL3€ T 1/)210() 2\/6 a 1 ( (b)

(7.141)
[Thanks to Y. Guo, 3/08/2006]

e Page 231, Equation (7.161): On the left, add “d"r” (and also on the first line of
Equation (7.165), and on the right, the second and third terms should begin with
“+i”:

/ (e, R)* P2y (r, R)H(R)A™r = P26(R) +iA;(R)Vi6(R) + iV A (R)H(R)

(7.161)
[Thanks to Y. Guo, 3/08/2006]
e Page 232, Equation (7.167), the first line should end in d"r:
[ ute Ry T2 Rpo R (7.167)

[Thanks to Y. Guo, 3/08/2006]

e Page 232, Equation (7.169), on the right-hand side: Replace “A(R)-R” with “A(R) -
dR”

R
AR) = /R A(R) - dR (7.169)

[2/09/2005]

e Page 233, Equation (7.173): Replace “2M”’ with “M” in the denominator in the first
term on the right:
P2
He = 573 + ES(R)+U(R) (7.173)

2/08,/2006]
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e Page 234. Equation (7.186): replace the outer parentheses and brackets by brackets
and large braces:

Ei(R) 2a 2a [[1 (1 1\ _op I R\ _p
=20 g Y ol |2+ 2 a 1
B R 111{[3 (a+R>e o a)¢ (7.186)

2/08,/2006]

e Page 236. In Equation (7.190) and again in Equation (7.194): replace ¢(R) with

Ro(R): i
[_% (dd—]%? - la;”) + E(R)] [R$(R)] = E [Ré(R)] (7.190)
[_%dd—]%{? * W] [Ré(R)] = E [Ro(R)] (7.194)
2/08,/2006]

e Page 237, Equation (7.199): There is a “4»(x)” missing at the end of the second term:
" (z) +2m[E -V (2)]¢(z) =0 (7.199)
[Thanks to T. Butler, 2/14/2005]

e Page 238, in the paragraph between Equations (7.205) and (7.206): Change S’ (x)/S(x)
to S (x)/S" (z)*

the fractional change in wavelength over one wavelength should be small: [S”(z)/S'(z)?| <
1.
[1/15,/2006]
e Page 238, first paragraph of subsection 7.7.1, replace “V(x) < o” and “V(x) > a”
respectively by “V(z) < E” and “V(z) > E”:

Let a be a “turning point” of the classical motion, a point where V(a) = FE, and
suppose that V' (z) has a negative slope at = a, so that V(z) < E for ¢ > a and
V(z) > E for z < a.

[Thanks to Y. Guo, 2/27/2006]

e Page 239, Equation (7.213): Put a bracket around “e(x)*¢)'(z)”. In the next line,
replace “constant” with “constants”:

j(@) = ~Im ()" ()] (7.213)

m

is a constant.?! Equate the constants on both sides of the turning point to get
[1/11/2006]
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e Page 241, last line in the first complete paragraph: Change (7.203) to (7.219):

the singularity in the Bessel functions will disappear when the transformations that
led from equation (7.219) to (7.229) are undone.
[1/15/2006]

e Page 242, Equation (7.236). = should be ¢:

Bi(—t) = é [J% (%-) ~Jps @r)] (7.236)

[1/17/2006]

e Page 242, below Equation (7.239), replace “large positive 2”7 with “ 2 > a” and below
Equation (7.240) replace “large negative x” with “x < a”. In Equations (7.240) and
(7.241), replace (2mB3)~ /6 by (2m3)/6. And in Equation (7.241) the lower and upper
limits on the integrals should be x a respectively, and the minus sign belongs in the
Cy term:!

For x > a, this is

—

K

~—
o=

— s —(2m - -
z—+too /T k(x)

x [CA cos (/: k(z)da’ — g) — Cpsin (/: k(z)da' — g)]

while for z < a, it is

(7.240)

1 1
r) — —(2mp)s
v), 2 Cmd)

[hewesn (- [ ) +cnom ([ wonar)] ez

[Thanks to Y. Guo, 2/27/2006]

o=

e Page 243, Equations (7.243) and (7.244) replace (2m3)~/6 by (2mf3)*/6
1

1 1 1
A—i(z B)sC d B—li(z B)sC (7.244)
_ﬁ m B an _2ﬁ m A .

[Thanks to Y. Guo, 2/27/2006]

1The form is not unique, but this choice makes all the integrals positive.
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e Page 243, second and third sentence of the paragraph beginning “I have taken” should
read “There is also a connection formula when V' (z) is increasing.....

There is also a connection formula when V' (z) is increasing through a turning point

x = a. Then equation...
[1/11/2006]

e Page 244, Equation (7.250), the lower limit of the integral should be b:

exp [_ /b ’ /-@(x/)d:c/] (7.250)

P(z) ~ )

[Thanks to Y. Guo, 2/27/2006]

e Page 246, Equation (7.262c), replace B with Bs. Also, the curve in Figure 7.6 is
slightly displaced:

i?x) exp [_ /b ’ m(x/)d:c/] + \/]% exp [ /b ’ /-@(x/)d:c/]

[Thanks to Y. Guo, 2/27/2006]

(7.262¢)

e Page 249, Problem 7.4: “§ (x)” is missing on the right-hand side of the equation:
H' = BFE,ad (x)
[Thanks to A. Young, 2/08/2005]

e Page 251, Problem 7.8, Part (c), in the displayed equation there should a superscrtipt
“2” after the partial derivative symbol in the numerator. And in the next to last line,

“so” should be “to”: e -
V(r
H/ = CZ(S»L)QW

i K3

r=0
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Hint: Be careful here. This is not a transformation of the quantum-mechanical
states; the idea is to show that ....

[Thanks to C. Cooper, A. Goodhue, and N. Kugland, 2/14/2006]

e Page 251, Problem 7.8, Part (a), third line: Replace “an inhomogeneous” with “a
nonconstant”. In the equation in part (c), fix the vertical alignment of the second
small left-parenthesis:

Suppose a spin-3/2 nucleus at the origin is placed in a nonconstant electric field whose
potential is V(r)....

H = 02(51’)2 8‘8/1}21.)

K2

- r=0
K3

[Thanks to D. Matlock, 2/14,/2005]

e Page 252, Problem (7.8) part (d), just below the equation, replace “V(r)/r?” with
0%V (0)/or:

and express a and b in terms of the constant ¢ and 92V (0)/0r? . What are the
eigenvalues and...
[Thanks to L. Fredrickson and E. Hemsing, 2/14,/2005]

e Page 255, Problem 7.12, last line part (b): change “m’ =m =17 to “m' =m =0"

and choose m’ =m =0 and i =j = 3.
[Thanks to Y. Wang, 3/20/2006]

e Page 257, in footnote 29, “eight” should be “seven”:

The numerical values of the three lowest energies, to seven significant figures, are...

[Thanks to Z. Cook, 2/21/2006]

e Page 258, Problem 7.18: In the third and the last displayed equation, delete the minus
sign:

The magnetic perturbation is
H mag = M- B

Make a catalog of matrix elements of Hpag:
(Vimim,

[Thanks to Y. Wang, 3/20/2006]

Hmag ’ Zmllms> = ,UJBB(ml + 2m5)

e Page 259, Problem 7.18, Part (e), second paragraph, second line: Delete the stray “f”
after “m =1/27:

Take the basis to be the two m = 1/2 states, with j = 3/2 or 1/2.
[Thanks to E. Osoba, 3/21/2005]
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Chapter VIII

e Page 264, the paragraph above Equation (8.3) should begin “A nonrelativistic particle
scattering off a potential”:

A nonrelativistic particle scattering off a potential has a wave function...
[Thanks to J. Ma, 2/15/2006]

e Page 265, Equation (8.9): On the left, replace “<” and “>” with angle brackets :
K] ) = G5(K — k) (3.9)
[Thanks to C. Clark, 3/17/2006]

e Page 266, Equation (8.16), in the last term, the ¢ in the denominator should be
squared.

SR A R N S B
v r2or \" or + r2sin6 00 Smoa@ + r2 sin? § 0?2 (8.16)
[Thanks to J. Ma, 2/15/2006]
e Page 269, Equation(8.27): Change 1 (r’) to 9 (r’):
x(r) = /G(r,r’)U(r’)w(r’)d?’r’ (8.27)

[2/15/2006]
e Page 270, Equation (8.36), change “U(r)” to “U(r)”, and similarly in Equation (8.38a):

F000.0) = —1= [ dPre U = 2500 | Ur) ) (3.36)

(n) _ 1 ikr (27)3/2 3,1 eik|r/7r| N, (n—=1) (1
Y = (2m)? [e Ar /d " 47r|r’—r|U(r ) (8.382)

[Thanks to J. May, 4/11/2005]

e Page 270, Equation (8.38a): 27? should be (27)3/2/47. And in Equation (8.40), on
the bottom line, insert a minus sign after the first equals sign:

(n) _ 1 iker (27T)3/2 / eik|r/7r| N, (n—1) (7
ST [e in /d% e LU (8.38a)

1 [ L 1 [
__r / TQdT/ iar cos eU(T)dCOSH e / rsin(gr)U(r)dr (8.40)
2 0 —1 q Jo

[Thanks to Y. Guo, 3/06/2006]
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e Page 270, Equation (8.39): Replace r by 7’ inside the integral.

1 . ’ ’
Y0, ¢) = - / KD (o) @3y (8.39)
T
[Thanks to M. Gutperle, 5/05/2004]
Page 270, Equation (8.40): Change the left-hand side to f(1)(©):
1 .
o) = —E/elq'rU(r) d*r
= —/ r2dr/ eS0T (rYd cos ) = ——/ rsin(gr)U(r)dr
2 0 -1 qJo

[Thanks to K. Lane, 3/19/2004]

Page 272, top line of the first paragraph: Delete the second “idea”:

In the early nineteenth century the wave idea of light was supported by Young’s
double-slit interference experiment,
[Thanks to J. May, 4/11/2005]

Page 272, seventh line in the first paragraph: Replace “destructively” with “construc-
tively”:

That is the point where all the “wavelets” interfere constructively.
[Thanks to K. Lane, 2/14/2005]

Page 272, In twelfth line of the first paragraph, change “that” to “than”. And in
Equation (8.50), in the first term, the dot should precede 7i:

Together that sum is greater than the original flux...
* ~ * 81/)
Im [ (W*Vy) -fAdS=Im [ ¢ 8—dS =0 (8.50)
r

[Thanks to Y. Guo and J. Ma, 3/06/2006]

Pages 272 and 273, Equations (8.52), (8.54), (8.55), and (8.56): Delete the small
parentheses around the fractions:

o *8_X *8_¢ *8_X 2
O—Im/[qb X e X (%]rdﬂ (8.52)
*8_)( 2 ’Lk 2 - ikatot
[ grtan— g [16.0)Pd0 - 52 (8.54)
Imw*a—(b = —Inn/)aq5 (8.55)

or or
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kgtot o * a_X * a_(b 2
- _—Im/<¢ 8T+X 8T>T ds)
= —Im / ( E) X, ) r<dQ (8.56)

_ LY 9"\ o
——Im/(¢ E—U)&)Tdﬂ

[Thanks to E. Angle, 3/27/2007]

e Page 273, Equation (8.56): In the second line, second term inside the large parentheses,
move the asterisk from x to ¢. In the fourth line, first expression, second term inside
the parentheses, change plus to minus:

f;:;i ——Im/(w(i—fwx*(g—%) r2d0
-t [ (655~ x(Gm) ) a2
[ (G - w50 ran

=t [ (V0 - uve) - ads =~ [ (6°VP0- Vi)

= —Im / &* (MU (r)(r)d*r = L f(0) (8.56)

272
[Thanks to M. Gutperle, 5/05/2004]

e Page 274, in the first line of Equation (8.60), and again in Eqation (8.62), replace 9.
with dips.. And on the first line of Equation (8.60) insert f(6) to the left of the vertical
bar.

e ~ 1 >~ ikr—er df(e)
— f - 2#Ndz¢om /ZO e ———=dr  (8.60)

- dr

dse = 2 Ndz o,

2miNdz

dwsc ~ (boeikzof(o) (862)

[Thanks to Y. Guo, 3/06/2006]

e Page 277, Equation (8.80): In the first line, in the numerator of first factor, change
2041 to 21 + 1:

2u 204+ 1 P27 (n! 2 1
A (21 +1)! - ;_ ZZ % (2(71))' /71 P, (2)Pi(2)dz
2ot 2N (8.80)
ERTIEN]

[Thanks to M. Gutperle, 5/18/2004]



ERRATA 33

e Page 278, third line of the first full paragraph, delete “and is a linear combination of
1kr d —ikry .
e’ and e :
approaches a free radial wave function. For large r, the radial function R;(r) looks
like ....

[Thanks to Y. Guo, 3/06/2006]

e Page 279, first line of the second paragraph: Insert a space before “and”:

Next expand ¢(r) and ¢(r),
[Thanks to J. May, 4/11/2005]

e Page 280, Equation (8.97): Change the last r to 7/, and move the asterisk to after
the second Y™ factor. In Equation (8.98), change the arguments of the first ¥, to
(0", ¢"). In Equation (8.99) second line, change 7 to ¢, ¢’, and change 7, to 0, ¢:

b (1) = é“;a S Y6, )Y, &) i (k) (8.97)
m)?2 Im
and A
ilr') = (2;;% S YO, ¢) Y0, ) Rilr) (8.98)

Im

Therefore the scattering amplitude is

£(6.6) = —dr / S ()0, ) Y6 &) i)

Im

14

x U(r") (Z Y2, ¢ R (M) Y20, ¢>> r2dr'dsY (8.99)

= _/°° lZ@l + 1)ji(kr")U (") Ry(r") Py(cos 9)] "
0

l

[Thanks to M. Gutperle, 5/05/2004]

e Page 280, Equation (8.100): On the left, k should be the denominator of all the rest,
not just d;:
07 o o
%m‘sl = / Gu(kr)U (r)Ry(r)rdr (8.100)
0
[Thanks to M. Gutperle, 5/05/2004]

e Page 280, at the end of the penultimate paragraph, delete the extra closing parenthesis.
And in the fourth line from the bottom, change “to fall” to “have to fall”:

is substituted for one three-dimensional partial differential equation or integral equa-
tion for ¢(r).
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So the phase shifts §; have to fall off rapidly with increasing I.
[Thanks to Y. Guo, 3/06/2006]

Page 280, last sentence: Replace “in that number” by “in that limit”.

For small k there are only a few, and as k — 0 only [ = 0 survives. In that limit
the scattering is characterized by a single number.
[Thanks to M. Gutperle, 5/05/2004]

Page 283. Equation (8.114) in the last factor on the middle line, change r to 7:

2041 i(20 — 1) Er')!
HZ( 4:: ) Pr(cos ©)C (— ((kr)m) )((2(z+)1)!!> (8.114)

l

[Thanks to Y. Guo, 3/16/2006]
Page 283, just above Equation (8.120) change “phase shift” to “term”:

In particular, near the scattering threshold & — 0 only the | = 0 term survives.
[Thanks to Y. Wang, 3/17/2006]

Page 284, Equation (8.126) insert a minus sign after the second equals sign:
. 1 .
+ —5)e’ = ——(p+i)e” (8.126)
p

[Thanks to Y. Guo, 3/16/2006]

Page 284, Equation (8.126). The brackets on the left should be larger. And in the
next equation, replace the outer parentheses with brackets:

1 ; ) 1 )
hi(r) = — (— + %) e’ =——(p+i)e” (8.126)
PP P
1 2ka
51 = —kCL —+ 5 arctan [m] = —kCL —+ arctan(ka) (8127)

[Thanks to E. Angle, 3/27/2007]
Page 284, Equation (8.127): Delete the extra parenthesis in the denominator:

2ka

1
51 = —ka —+ 5 arctan (m

) = —ka + arctan(ka) (8.127)

[Thanks to J. May, 4/11/2005]

Page 284, Problem 8.1: In the line just following the unnumbered displayed equation,
on the right-hand-side of the in-line equation, remove the middle vertical line:

where p(r) = ’1/)100(1')2’, the probability distribution of the bound electron.
[Thanks to M. Gutperle, 5/13/2004]
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e Page 285, Problem 8.3, at the end of the first paragraph, replace 27 /m, with 1/m:

.. and took the range of the potential to be 1/m..
[Thanks to A. Goodhue, 3/06/2006]

e Page 287, Line 5: “23” should be just “3”:

... the cross section at k = 0 would indeed be about 3 x 10~24cm?.
[3/09,/2005]
e Page 287, Reference [3]: Replace the comma after K by a period:

[3] K. GOTTFRIED, Quantum Mechanics, Volume I, Benjamin, 1966. See also
Appendix D.
[7/21/2004]

Chapter IX

e Page 288, in the subsubsection heading just below “9.1.2 The Semiclassical Method”:
Change “Transistions” to “Transitions”.
[5/11/2004]

e Page 288, just below Equation (9.4): “wherer” should be “where”:

where € is the polarization vector:
[Thanks to D. Staszak, 6/08/2005]

e Page 289, Equation (9.10), second line: 4m? in denominator should be just m?.

ei(wbafw)t -1 2

Py(t) ~ |[Vial”

Wheg — W
(9.10)
sin(|wpa| — w)t/2 |

’2
|wWha| — w

= A2 (| - e )

[5/11/2004]
e Page 289, in the paragraph above “Incoherent Radiation”: change wy, to |wpql:

outside the frequency region |w — |wpe|| < 27/t
[Thanks to Y. Guo, 5/01/2006]

e Page 290, Equation (9.14): Delete the “4” in the denominator.:

2

sin [(nal —@)t/2] 1) 0 g 1)

|wha| — w

PO =25 [ o] p- e )

m20

[Thanks to Y. Guo, 5/01/2006]
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Page 290, Equation (9.16): Replace 4m? by m? and 872 by 472

2

P(t) — %%p(wbaﬂwblpfﬂk'” | )|t (9.16)
[5/11/2004]
Page 291, Equation (9.18): Replace e’*T by e~ T:

(o] & Pe™™T 0o ) ~ —imé - (Y| [r, Ho] |1ba) (9.18)
[5/11/2004]

Page 291, Equation (9.17): Replace 4m? by m? and 872 by 472

a 4m?  ier 2
Iy = ng(wba) (o] P - &7 [¢) (9.17)
[5/11/2004]
Page 291, Equation (9.18): Replace e’XT by e~ T:
(Y| € -pe™™ T |¢ha) & —imé - (Y| [r, Hol [¢a) (9.18)

[Thanks to Y. Guo, 5/01/2006]

Page 291, in the line just above Equation (9.21): Change 6 to cos?6. In Equation
(9.21) change cos 6 to cos? 6:

where 6 is the angle between the constant vector r and the polarization. If the radiation
is unpolarized and isotropic, just replace cos? § by its average value:

1 1
2 _— — 2 = —
cos“ 0 47T/cos 6dQ 3 (9.21)

[Thanks to K. Lane, 2/21/2004]

Page 292, between Equations (9.25) and (9.26): Change the text to read: “Then apq(t)
is related to Ape(w) by”
[Thanks to K. Lane, 2/18/2004]

Page 294, in the text just below Equation (9.30): Change “has an inverse” to “exists”:

Even though the operator H — w has no inverse for positive real w, G(w) exists for
real w and any finite real e.
[Thanks to K. Lane, 2/18/2004]

Page 294, in the paragraph beginning “The unperturbed Hamiltonian”, in the second
line: Delete “that” before “the matrix elements”:

The unperturbed Hamiltonian H, is diagonal in the states |¢,), and, as in bound-state
perturbation theory, the matrix elements of H' between eigenstates of H, are assumed
computable.

[Thanks to J. May, 4/11/2005]
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e Page 294: There is no Equation (9.33). Latex just skipped an equation number! I
don’t really understand how this could have happened, but it is under control.
[7/22/2004]

e Page 295, in the sentence above equation (9.41), change (9.36) to (9.37), and in the
sentence above Equation (9.42), change the first (9.40) to (9.39):

and from equation (9.37)
...... From equations (9.39) and (9.40) it also follows that
[Thanks to M. Gutperle, 5/13/2004]

e Page 296, Equation (9.44), delete the summation sign on the right-hand side.

— L > 7iw(t7to) 1 d 9 44
27r5ca _ € W — Wy + i€ “ (9.44)

o0

[Thanks to Y. Guo, 5/01/2006]

e Page 297, Equation (9.49), change w to wy:

|1/)a> = |¢a> + Go(wa>H/|1/)a> (949)

[Thanks to Y. Guo, 5/02/2006]

e Page 297, Equation (9.51) In the last expression on the first line, change G°(w) to
G°(wq):
T(wa)ba = ($6| T(wa) |¢a) = (bo| H' + H'G*(wa)T (wa) |$a) (9.51)

[Thanks to C. Cooper, 6/11/2006]

e Page 298, first paragraph in subsection 9.3.1, change (9.36) to (9.40):

then from equations (9.31) and (9.40)
[Thanks to Y. Guo, 5/02/2006]

e Page 300, Equation (9.67) inside the sine function: Interchange w, and wy and delete
the extra parenthesis on the right:

d sin [(wp — wa) (t = to)]
:_Pa:2Ta a 2
r dt”° [ Tha(wa)l Wp — Wq

— 27| Ty (wa) |26 (wp — wa)

(9.67)
[Thanks to E. Hemsing and J. May, 3/07/2005]

e Page 300, in the second line below Equation (9.67), change “use” to “used”:

In the last form I have used the representation
[Thanks to Y. Guo, 5/02/2006]
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Page 301, just before the “Optical Theorem” heading: Add “The relativistically cor-
rect forms of Equations (9.71) and (9.72) are obtained replacing m? by w?”(This is
too long to be fixed in a reprinting).

[Thanks to K. Lane, 2/21/2004]

Page 302, in the second paragraph of subsection 9.3.4, change “that” to “than”:

spin-orbit interactions are much smaller than the Coulomb forces
[Thanks to Y. Guo, 5/02/2006]

Page 304, Equation (9.87), on the right-hand side,the “s” should be outside the bracket:

1 - /
(r1, 12| ¢p) = du(r1,12) = Wel(kl'”ﬁk?“) (9.87)

[Thanks to Y. Guo, 5/03/2006]
Page 304, Equation (9.90): Change the left hand side to (¢p| T |¢pa):

(6] T 19a) = 05 (K’ — K) (5| T | 6a) (9.90)
[Thanks to K. Lane, 2/21/2004]

Pages 304-305, In equations (9.90) through (9.95), and in the sentence below Equation
(9.91), change T" to T everywhere.
[Thanks to K. Lane, 3/01/2004]

Page 304, Equation (9.93): The integrals should end in d®k}d®k}, and d®*K'd>k’:

r= 27r/ Tya|*60 (wa — wp)dK)d>k,

p / 185 (K" — K)Tpa| 5 (wa — wp)d*K'd%K’ (9.93)
P / (Toa| 26 (e — 1) (K — K) L K d°K

[Thanks to K. Lane, 2/21/2004]

Page 306, third line of paragraph beginning “The simplest example...”, change “Each”
to “Hy”:

H{, must be antisymmetric upon interchanging all the electron’s properties,
[Thanks to Y. Guo, 5/03/2006]

Page 306, Equation (9.103). In the first line exchange r; and ro in the exponent. In
the second line change the sign of the exponent:
1 1 . , . ,
Hy, o = iiw /V(|r1 — ra|)el k)2 pilkamio) s gdp @iy,
' ™
11 (9.103)
— 4 v i(k+k/)~r5 K-K d3
2 2m) / (r)e 3 Jdr

[Thanks to K. Lane, 3/01/2004]
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e Page 307: In equation (9.104) delete the delta function d3 (K — K') in the first line.
Change T to T everywhere in (9.104) and (9.105). And replace p by k in these and
the next two equations:

T 1 i(k—k')-r
Tgirect(Wa, 0, ) = (27)? /V(T)e (kD r g3y
j 2 . (9.104)
T o2 4m2k2(1 — cos6) T 8n2k2 sin?(0/2)
Texchange (Wa, 0, ¢) = Tdirect (wa, ™ — 0, ¢+ 2m)
€2 a (9.105)
 1672k2cos2(0/2)  8m2k2cos?(6/2)
do a? 1 1 2 a?p? 1 1 2
-5 =@M | e = T4 |2 -
dQ 64mikt |sin®(0/2)  cos?(60/2) 4k* |sin*(0/2) ~ cos?(0/2)

7 a2'u2 1 1 1 1
T4kt (0054(9/2) * sin*(0/2) i2sm?(e/z) cos2(9/2)>
(9.106)

do a?p? 1 1 1 1
= = + - 9.107
(dQ) unpolarized 4k* (Sin4 (9/2) COS4(9/2) SiHQ (9/2) cos? (9/2)> ( )

[3/20/2004]
e Page 307, Equation (9.105), in the second expression change ¢ + 27 to ¢ + m:
Texchange (wa» 0, 9) = Tairect (Wa, ™ — 0, ¢ + ) (9.105)

[Thanks to Y. Guo, 5/03/2006]
e Page 309, Equation (9.112): Delete the integral sign:
Dy = 27| Hy,[*8 (wa — wp) (9.112)
[Thanks to A. Young, 4/26/2005]
e Page 309, Paragraph below Equation (9.112), change “an property” to “a property”:

even though that cannot be a property of the true I'.
[Thanks to Y. Guo, 5/03/2006]

e Page 312, Equation (9.131), in the last term in the denominator, change w to wy. And
in Equation (9.132) change the sign before “Re”:

—1
+i7TZ|H{m|25(wb—wa)+--~] (9.131)
b#a
1
W =wa + Hly —Re > |Hj,|? SRR (9.132)
wp — Wq

b#a
[Thanks to Y. Guo, 5/03/2006]
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e Page 312, Equation (9.132): On the left, change w’ to w/. On the right, change the
denominator to wp — wy. In Equation (9.133) replace w by wp. In the text below
Equation (9.134) delete “with w/, = Rew’ above”:

1

! = ! / 2 ...
Wy =wa+ Hjy +Re > [Hp,| ot (9.132)
b#a
—7 > |Hp,|?6 (wy — wa) = —T/2 (9.133)
b#a
1
G(w) (9.134)

aa = Wl +il/2

Evidently T'(w) has a singularity in the lower half plane,
[3/20/2004]

e Page 313: The whole paragraph containing Equation (9.139) should be on the next
page, at the end of Section 9.4.2.
[3/14/2005]

e Page 314, Equation (9.140): Replace “—” with “~”: (for small ¢ one cannot take
T'(w)pq outside the integral as in section 9.3.2)

Poo(t) = |Tha(wa)|*t? (9.140)
[Thanks to Y. Guo, 5/03/2006]
e Page 314, just below Equation (9.142): Change “closer to” to “farther from”:

which is farther from unity than the same probability
[Thanks to M. Gutperle, 5/16,/2004]

e Page 315, Equation (9.145): Insert dw at the end on the right. And in Equation
(9.146), second line, first term on the left, change w, to w,

1 R 1 1
=——H it d 9.145
2mi ba/,ooe w—wpt+icw—w, +i'/2 w ( )
i(wp—we ')t ,—Tt/2
_efiwa/tefl‘tﬂ 1 . gaeiiwbt 1 — e ( b ) '6 / (9146)
wp —wa' +i(C/2 + €) wp — wa' +1iT/2

[Thanks to J. Ma, 3/13/2006]

e Page 315, in the line immediately below Figure 9.6, change w, to ws:

Close the contour in the lower half plane, picking up the poles at w, — e and at
wa' —il/2:
[Thanks to Y. Guo, 5/03/2006]
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e Page 315, Equation (9.148): Change “absH},” to “|H|,,”:

d

! __ 3 ! __
lasa(0)? — |1y, 2 ) e )t

(wa! —wp)?2 +T12/4

(9.148)

[Thanks to M. Gutperle, 5/18/2004]

e Page 317, Problem 9.3: Delete the extra vertical line in [(1.¢| 1 (t))|]?:

Use the first-order time-dependent perturbation formalism of Section 9.1.1 to compute

(o | (),
[Thanks to J. May, 4/11/2005]

e Page 319, Problem 9.7, part (b): Change “masses of the two decay particles” to
“masses of the three particles.”:

What is the magnitude p of the momentum of either particle in that frame, in terms
of the masses of the three particles?
[4/25/2005]

e Page 319, Problem 9.7, Part (c), first line: Replace p) with pa:

The initial state contains a A with momentum p, and spin index my.
[Thanks to J. May, 6/14/2005]

e Page 320, diagram (a): The neutrino should not have a positive charge.

[Thanks to D. Staszak, 6/11/2005]

e Page 321, Problem 9.8, sixth line on the page: insert “angular” before “momentum of
the neutrino”:

The angular momentum of the positron is fixed by the angular momentum of the
neutrino.

[Thanks to A. Tableman, 5/17/2006]
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Page 321, Problem 9.8, Part (a), in the second line of the first equation in the “hint”:
The superscript 2 should be to the right of the large vertical bar.

x|(7°(at rest); k; q| Hy |7 ( at rest)>’2d3kd3q
[Thanks to E. Hemsing, 4/18/2005]

Page 321, Problem 9.8, Part (¢). Change “proprotional to m.” to “for small m.”:

Can you estimate the error for small m,?
[5/03/2006]

Page 321, Problem 9.8, second line of Part (d): Replace “that” with “than”:

If you did the computation correctly, you found a rate for 7+ ($-decay orders of mag-
nitude smaller than the rate for the two-body decay...
[Thanks to D. Matlock, 5/16/2005]

Page 322, Problem 9.9, in the second line, delete the space after 7+, and in the fifth
line of part (a), change “that” to “than”:

is similar to the 3-decay of a 7.
(much smaller than m.)
[Thanks to A. Tableman, 5/17/2006]

Page 322, Problem 9.9, second paragraph: In the last sentence, change “positron and
neutrino” to “electron and antineutrino”:

k and q are the final state electron and antineutrino momenta.
[Thanks to L. Fredrickson, 5/10,/2005]

Page 323, Problem 9.10, needs to be more explicit: In Part (a), replace the first four
lines by

Calculate the quantity
Fup —Tdown
Fup + I'down

It would be zero if parity were conserved in A decay (why?).

Replace Part (b) with

For an arbitrary initial A spin state, write a formula for the expectation value (o3)/2
of the components of the proton spin as a function of the proton direction and the
two-component spin factor x in the A wave function.
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In Part(c), replace “ the expectation value of the proton spin” with “(o3)”, and
include the boldface subscipt 72 in the displayed formula:

F(A)(oa) = (a+P-a)a+BP x v +y7 x (P x f)

[6/18/2006]
e Page 323, Problem 9.10, Part (c¢): replace “A polarization” with “proton spin”:

F(n) is some function of the proton direction, independent of the proton spin.
[5/16/2005]

e Page 323, Problem 9.10, Part (¢): In the unnumbered equation, replace “a + 8+ 47
with “a? 4+ 3% +~27:
2B =1
[5/05/2005]
Chapter X
e Page 324, Equation (10.3): Replace t by ¢, (twice):
to =tq tnt1 =t + (N +1De=1 t, =ty + ne (10.3)
[5/30/2007]

e Page 325, Equation (10.12), in the second and fourth expressions: “dp” should be
outside the brackets:

(an

7’L‘H(tn7tn71)

1 .
Qn71> = —/ ePlan—an-1) [1 —ieH (p, qn)] dp

c 27
1 - - 1

~ 2_ elP(‘In*Qn+1)€*15H(ZD7‘In)dp = — / exp (’LE [pqn - H(p, qn)]) dp (1012)
T 27

[Thanks to N. Robles, 1/22/2005]

e Page 325, Equation (10.12), in the exponent of the first term on the second line, change
gn+1 t0 gn-1:
1

. . 1
~ ip(qn—qn-1) ,—i€H (p,qn — ; :
o e P(gn—an-1), Pan) gp = 5 / exp (ze [pgn — H(p, qn)]) dp (10.12)

[Thanks to Y. Guo, 5/22/2006]

e Page 326, just below Equation (10.15), there is a closing bracket missing before
“when”. Then in the paragraph beginning “The derivation of the path integral”,
in the fourth line, delete the first “with”. And finally, in Equation (10.17), on the left,
inside the exponential, put an e before p2 /2m:

Inside the integral you have to remember the factor O(t, — t,) exp[—n(ty — to)] when
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The commutators generate new terms with fewer factors...

2 2 - 2
/dpn exp (iepnq'n - iep_"> = mﬂ exp (zer;zq ) (10.17)

2m i€

[Thanks to D. Staszac, 11/21/2005]

Page 326, on the second line below Equation (10.16), change “positive” to “negative.”
In Equation (10.17), in the numerator of the exponent, change ¢? to ¢2. And in
Equation (10.18), second line, change ¢,, to ¢ twice:

A better way to evaluate them is continuing € to a negative imaginary value

2 2 . <2
/dpn exp (iepnq'n - iep—"> =/ exp (“Z““) (10.17)

2m i€

_ /Dq exp [z/tt (mTqQ - V(q)> dt] (10.18)

[Thanks to Y. Guo, 5/22/2006]

Page 327, Equation (10.23): “dt” is missing in the last integral:

1% 9L(4,)
2),, "o

Slq] = Slqo] + 5q(t)*dt (10.23)

[Thanks to N. Robles, 1/30/2005]

Page 328, Equation (10.26): The final exponent should be inside the bracket instead
of outside, and followed by dt. In Equation (10.31), in the first line, inside the large
parenthesis, in the second term, delete the stray “t” in the numerator and in the
denominator:

K (qb, to; qa, ta) = exp (iS[qo])/D5q exp [%/t "0 gq.(jo)qu'(t)th] (10.26)
Sta) = Slan) + 5 |t (Tt aco + 5 o)

N (10.31)
m .
= Slaa)+ 7 [ at (i) - o2 a(o)?)
0
[Thanks to N. Robles, 1/30/2005]
Page 328, Equation (10.28), in the first line change ¢ to ¢y:

N N+1 m )
Iy = / IT danexo (ie 3 %) (10.28)

n=1 n=1

[Thanks to Y. Guo, 5/22/2006]
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e Page 329, Equation (10.38): In the second term interchange ¢ and ¢, and in the last
term in the numerator, change w? to w.
ty 202 ty
Stad =5 [ (0002 - Pa(v?) dt = 5L [ cos (2wt -+ 20) e
0 0 (10.38)

— m('ZQ2 (sin(2wtp + 2¢) — sin 2¢)

[Thanks to Y. Guo, 5/22/2006]

e Page 330, Equation (10.41): On the second line, the minus sign should be inside the
bracket, before ie, not before the integral sign. And on the third line, delete [];—,
and dyg:

IN—>/deneXp lze% y —w yn]

n

=1
= T |- 32 i )|

n=1

(10.41)

[Thanks to Y. Guo, 5/22/2006]
e Page 331, Equation (10.54): Replace 1/2 by m/2:

Ly _—L( 35}) =5 (j—i)QJrV(q) (10.54)

[Thanks to Y. Guo, 5/22/2006]
e Page 333, Equation (10.66): At the end, dw should be inside the parenthesis.

Kl T500) = 2 b)) = [Daesp (- [ Lelatwyan) 1050

[Thanks to Y. Guo, 5/22/2006]

e Page 334, Equation (10.71): Replace dy with Dy, and insert 1/2 between the minus
sign and the integral. And in Equation (10.74), in the exponent at the far right,

replace V"(0)T/2m with \/V"(0)/mT/2:

T 2
Kg(qy, T qas O)%/Dyexp l—%/o y(w)( m%—i—V”(O)) y(w)dw] (10.71)

1 "
lim Kg(qp, T qa, 0) = K, ~ e~ VVOT/m)/2 (10.74)
T—00 sinh V7 (0)T /m

[Thanks to Y. Guo, 5/22/2006]
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e Page 335, Equation (10.77) in the line that begins with “x”: Insert an integral sign
before the large product symbol:

(N+1—k)/2 N m?
></quV(qk)(2m6 / H dg; exp lze > (Tﬂ

j=k+1 n=k+1

[Thanks to N. Robles, 1/30/2005]
e Page 335, Equation (10.77): Insert —i before the integrals on the last two lines:

ty [e'e]
—i/ dtl/ A Ko(qp, ts; q1,t1)V(q1) Ko (g1, t15 as 0)
0 o (10.77)

—i/ dtl/ dqi1 Ko (g, tv; q1,t1)V (q1) Ko(q1, 15 Ga, 0)
[Thanks to Y. Guo, 5/22/2006]

e Page 336, in the paragraph below Equation (10.81), sixth line, should read ”freely
from gg, 0 to gy, tp. Or it can propagate from ¢1,t1 to qp, tp:

The particle may propagate freely from gq4, 0 to ¢p, tp . Or it can propagate from ¢, t1
to v, T,
[Thanks to Y. Guo, 5/22/2006]

e Page 337, Equation (10.90), second line: Change “dr” to “/”:

K(rp, tp;ra,ta) = /Dr exp [z/t:b (Lo(r,1) — eA(r,t) - + e(b(r,t))dt]

23
= /Dr exp S, [r] exp [—ie/ (A(r, t) -1 — o(r, t))dt]
ta
[Thanks to N. Robles, 2/16/2005]

e Page 338, Equation (10.91a): Change A'(r) to A’(r,t) In Equation (10.92), in the
second line change “dr” to “r” here also, and in the thlrd line add “dt” after “¢(r,t)”:

A(r,t) — A'(r,t) = A(r,t) + VA(r, t) (10.91a)

(10.90)

In the new gauge the propagator is
K'(rp, ty; Ta, ta) /Dr exp iS,[r

d d 0
X exp [—ze/r (A(r, t) - dz ¢d(r,t) + VA(r,t) - d_It. + QA(I‘, t)) dt]

a

= / Dr exp iS,[r] exp [—ie / (A(r, £) - dr — @(r, t)dt + %A(r, t)dt)]

= K(ry, ty; Ta, ta) exp [ie(A(ra, ta) — Ars, t))]  (10.92)
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[Thanks to N. Robles, 2/15/2005]

e Page 338, first paragraph of section 10.2.3, in the third line, change z to x:

There are two small holes in the plane, on the = axis at * = +d/2,
[Thanks to Y. Guo, 5/22/2006]

e Page 339, Equation (10.95) change ¢, to t,.
U(rp, tp) = /d3ra/DrK(rb,tb;ra,ta)ew%/)(ra) (10.95)

[Thanks to Y. Guo, 5/22/2006]

e Page 340, Figure 10.1. The arcs should form a circle, whose center is at the base of
the arrow. [Some glitch is a graphics program printed some of the arcs in the wrong

place.]
[7/31/2003]
e Page 343, Equation (10.115): the symbols 4 (¢) should be enclosed in Dirac brackets.
[rloN =1, and  [¢_(¢)) = ) o (10.115)
Sin ;e —cos e
[6/07/2006]

e Page 344, Equation (10.124): insert an ¢ before the integral sign on the second line:

- Z/o ﬂ(w,(qﬁ)] W (¢))do = —7(1 + cos 6) (10.124)

[Thanks to Y. Guo, 5/23/2006]
e Page 345, in Equation (10.130), delete the i, and in Equation (10.131), replace R with

dR:
R(t)
~(t) = / AR) - dR (10.130)
R(0)
"""" ~(t) = / AR)-dR = /V x A -dS (10.131)
C

[Thanks to Y. Guo and J. Ma, 5/23/2006]

e Page 347, Equations (10.143) and (10.144): Delete the minus sign before the last term
in both equations:

L
...... B
V x A = 10.144
(B) 2B ( )

[Thanks to Y. Guo, 5/23/2006]
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e Page 355, Reference [14]: Change Tycho to Tycko, here and in the index.

[14] R. Tycko, Phys. Rev. Letters 58 (1987) 2281.
[Thanks to M. Gutperle, 4/15/2004]

Chapter XI
e Page 358, Equation (11.13a): The letter ¢ and the superscript 2 should not be boldface.:

Q(k,t) +w?Q(k,t) =0 (11.13a)
[Thanks to J. May, 6/14/2005]

e Page 359: In Equation (11.21), change “€,(k,t)” to “€4(k)”; and in Equation (11.23)
in the first line, omit the multiplication sign after w:

ck,t) = éa(k)ca(k,?) (11.21)

A= _ﬁ za: / wléa(k)ca (k, t)e'™ T — &,(k)"cq(k, t)"e ™ ]d%k  (11.23)

[4/06/2005]
e Page 360, just above Equation (11.25a): The ¢ in A(r,t) should not be boldface:

The Fourier transform of the electric field E(r,t) = —A(r,t) is
[Thanks to J. May, 6/14/2005]

e Page 360, Equation (11.26b): The closing bracket should be before the exponential:
o / wi x [e(k, )"+ c(—k, 8)] e~ Tdk (11.26b)
(2m)?
[Thanks to D. Staszak, 4/24/2005]

e Page 361, Equation (11.30), in the first line, change the first “¢” to boldface.
1
H=— /w2 (c(k, £)-c*(k,t) + c* (k. t) - c(k, t))d3k (11.30)
T

[Thanks to N. Kugland, 4/17/2006]
e Page 362, Equation (11.36), delete the “§” preceding the last two integration symbols.

Also, add “dt” at the end of both these integrals.
to to
0:5/ L(t)dt:/ Z/ [Ea(k,t)0da (k, t) — wza(k, t)0za(k, t)] d®k dt
ty ty o
to d
:/ Z/ [—Ex'a(k,t)—w%a(k,t) Swalk, t)d®kdt  (11.36)
t1 T,

[Thanks to J. Ma, 4/17/2006]
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o Page 363, Equation 11.42: Replace pg(k’) with pg(k’,t)

[H,25(K )] = —ips(K/,t) = _iw (11.42)

[4/09/2007]

)9

e Page 364, just above Equation (11.52): There should be a space between “vector” and

“é(k)” .

with momentum k and polarization vector &(k).
[Thanks to D. Staszak, 6/11/2005]

e Page 365, Equations (11.57) and (11.58): In both equations change 4pi to 4.

E(r,t) = 0A ml2. a(k,t k,t)] ek d3k 11.57
(r, )——g 3/2 \/— ) —al(=k,t)] (11.57)
and
1/2 i —ik-r 33
B(r,t)=V x A = 3/2 /\/_wn x [a(=k,t) +al(k,t)] e ™ "d’k (11.58)

[Thanks to M. Santonocito, 3/30/2004]

e Page 366, just above Equation (11.60): There should be a period after “vanishes”:

The last two terms are odd under this substitution, so the integral over them vanishes.
Thus
[Thanks to D. Staszak, 6/11/2005]

e Page 367, just above Equation (11.66): Change “(11.58)” to “(11.45)”:

From equations (11.57), (11.45), and (11.65).
[Thanks to D. Staszak, 6/11/2005]

e Page 370, Equation (11.81): A and B should be functions of r only:

b okl CAD bt LA+ Lo B
Hy = (g0 k| SA@) D+ 5 —A(X) + 50 B(r)

2m 2m

> (11.79)

[4/09/2007]
e Page 371, Equation (11.86), first line: Replace 0 (k/ — k) with d3 (k' — k):

’ 6
M=o 2 [ (v

[Thanks to J. May, 6/14/2005]

pe K'r 1/)1->L5a/7a53 (k' — k)d®k’ (11.86)

V2w
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Page 372, line above Equation (11.91): Insert “square of the” before ”matrix element:

The rate I' is proportional to the square of the matrix element
[Thanks to Y. Guo, 5/03/2006]

Page 374, Equation (11.106): Delete the second dagger superscript: Replace af, (k)f
with af (k):

(7(e, k), 00] p - A(r) [LM) ~ (y(a, k), 00

. (k) -pal (ke ™7 |1M)  (11.106)
[Thanks to J. DeGrassie, 4/20/2005]
Page 374, third line of last paragraph: Change “p and r and act” to “p and r act ”:

be ignored in this argument, since p and r act only on the space coordinates)
[Thanks to D. Matlock, 4/20,/2005]

Page 375, just above Equation (11.108): “if” should be “of”:

the effective part of the interaction Hamiltonian is
[Thanks to D. Matlock, 6/11,/2005]

Page 377, Equation (11.118), middle line: Replace “Bs.” with “s.”:

w o 2 3
X Z§’<J:0|nxea(k)~se|J:1,M> 5 (Apps — w)dk (11.118)

[Thanks to L. Fredrikson, 4/20,/2005]

Page 377, Equation (11.119): Replace 2° by 25, and therefore replace 9.49 x 10~3! by
1.87 x 1073% and replace 1.44 x 10715 by 2.84 x 10~1%. The the next line needs to read
“The lifetime is 3.53 x 10 seconds, over 100,000 centuries....”. Also, delete Equation
(11.117e) — there is nothing there:

The J = 0 state is

13, -3y—|-L.3) M =0 (11.1174d)
V2

26
= 3—4a13g§(m/M)3m =1.87 x 1073%V = 2.84 x 10" ¥ sec™* (11.119)
The lifetime is 3.53 x 10 seconds, over 100,000 centuries. It should be clear
[Thanks to K. Lane, 3/19/2004]

Page 382, Equation (11.144): Insert the factor “0 (Ef +w — E;)” at the end:

(0%

= /d?’kZKd)f’éa(k) p e [ (B +w — Ey) (11.144)

2rmiw

[4/26,/2005]
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e Page 382, Equation (11.147): ¢; should be €, and é,; should be &, ;:

1
€i€; — §/Zém(k)é2j(k) dQ) / / dQ) = % (11.147)
[Thanks to Y. Guo, 5/04/2006]
e Page 384, in Equation (11.164), inside the integral delete the factor e!“™7:

do(w) 4m?aky 1 2

1 2 —iqr—
_ 2.k iqr, —r/a dB
dQy mw ma3 (2m)3 € -k ’/e ¢ "

[Thanks to Y. Guo, 5/04/2006]

(11.164)

e Page 385, In the paragraph between Equations (11.167) and (11.168) delete “. There-
fore”:

Because ki?/2m > |E,|, ks? > 1/a%...
[2/18,/2007]

e Page 385, Equation (11.170): E; should be E,, and the exponent is —7/2:

7
d E,\?
m”f = 32a:sin? fa? (U) (11.170)

[Thanks to V. Teplitz, 4/20/2006]

e Page 387, Figure 11.1: In part (b) of the caption change “terms” to term”:

(b) a term with two photons in the intermediate state
[Thanks to Y. Guo, 5/04/2006]

e Page 388, Equations (11.182) and (11.183), the subscripts of € should be «, not ~:

(v3 74 Yn| P - A(r) |7, %0)

7\/5 —1 2% —iky-r A% —ika-r
- (27)3/2 /_2w<1/)n P (€a4(k4)€ ka Ovsy + €, (k3)e ks 5747) ¢0>

(11.182a)

(s Yol P~ A(r) 71 72 ¥n)

Var 1 ) o ) .
:Wrzz<‘/’o P (aaka)e™ ™8 4 &, ()€™ 70,00 ) [t

(11.182b)
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4m2 Z Z 27‘r (27)3 2w ’Y?’Y(S’YI’Y% 5’)’2’)’45717

nooY1727374

. 1 .
" |K¢"’ b éj;4 (k4)eﬂk4.r W)O>w +E,—w; —ws — E, <1/)0’ P-Ea, (k2)61k2.r ’¢">]

4mQZZ (2m) 32w

E,—w-—

’ lwnr R i (Vo] p - 2 o) M

(11.183)
[4/19/2006]

e Page 389, Equations (11.184) and (11.185), the subscripts of & should be «, not 7.
And in Equation (11.186), third line: Change &}, to &,:?

m2 Z Z 27‘r (9)3 2w 73757174572725717

nooY1727374

» [w b (ke 1T [, ! (o] s ()™ M

w+FE,—wi —wy— FE

- m22 27T32w

Ak —1 /.r 1 1k-r
x l(wnp € (k)™ [ty ) e (| (i)™ ym]
(11.184)
..... L 1 _
;<¢o’€a P [y On_w<wn 5 pe 1/)0> (11.185)
..... P
T m 2P Vaw (11.186)

[4/19/2006]

e Pages 390-391, In equations (11.187), (11.191), and (11.194), change €}, to €,: [Thanks
to Y. Guo, 5/03/2006]

2There are similar corrections to the subscript of €* on the next three pages also.
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e Page 392, Equation (11.200): Change q' to q":

kT 1 —iq”-r _ik-r _iqr
(q"|e™ !q>zm/e d Tt A = b3(q + k — q) (11.200)

[Thanks to Y. Guo, 5/23/2006]

e Page 396, Equation (11.216): In the third line, under the square-root sign, n should

be n,:
1 = n2m?
Skt D \kf+ 7] ke dk (11.216)

n,=1

L? [

o 27T 0
[4/26/2005]
e Page 396, Figure 11.2: The caption should end with a period.

embedded in a very large cube with volume L3.
[4/25/2006]

e Page 397, Equation (11.218): On the right replace n with |n|:
wn = %|n| (11.218)

[4/26,/2005]
e Page 399, Equation (11.230), last line: Change 73 to 72

1 | 6a n 1 B 3 n - 3aw? 1 72 n (11.230)
Tom (w0 T 127 e=1/we o2 720 a3 '
[4/27/2005]

e Page 400, Equation (11.235), second line: Delete the extra parenthesis after F', and in
Equation (11.237) delete “k|dk” just after the integral sign:

N e 2 4 12

7T/O NCEANEENEY dkz] kydk (11.235)
e n2m?2 n2m?2

f(n) = A \/k|2 + a—2F (\/kf + 7) k) dk (11.237)

[4/26,/2005]

e Page 400, Equation (11.238): The first pair of parentheses in the middle line should
be the same size as the second:
By B,
=5t (PO =) + 7 (f90 - row)) (11.238)

[Thanks to Y. Guo, 5/23/2006]
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e Page 403, Problem 11.5: Delete the sentence “What is the width of these components
of the Lyman-# line?”
Compute the rate for the spontaneous decay of a 3P state to the 15 state. (Here you
can ignore spin—these are electric transitions.)
[Thanks to K. Lane, 5/13/2004]

e Page 404, Problem 11.8, first line of Part (a): delete the factor e’*T:

(a) First convince yourself that the matrix element of p - A(r) indeed vanishes to all
orders in the expansion of e’¥'T.
[Thanks to D. Staszak, 4/29/2005]

Chapter XII
e Page 409, Equation (12.14c): Change z to z:

2=z (12.14¢)
[Thanks to K. Lane, 5/13/2004]

e Page 409, Equation (12.18), in the denominator, v1v; should be vvs:

tanh(wi + w2) = % (12.18)
[Thanks to F. O’shea and J. Wright, 5/12/2006]
e Page 410, Equations (12.20): The exponents should be boldface:
R = 10nJ (12.20a)
B = ¢ WK (12.20Db)
[1/04/2004]
e Page 410, Equations (2.21): The equations should be more general:
where all the diagonal elements vanish, and
(3’ =) 0=0 (12.21a)
(3:) & = —ieijn (12.21b)
(Ki) s =0 (12.21c)
(Ki)Y o = (K,)° j = idy; (12.21d)
[Thanks to J. May, A. Forrester, and others, 5/20/2006]
e Page 411, Equation (12.32): Insert an ¢ before each summation symbol:
X Xj)=i) epnXn  [YaYil=i) epYi  [Xi,Y]=0 (12.32)

k k

[5/04,/2005]
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o Page 411, Equation (12.33): In the third and fourth lines, change m; and my to m,
and m,, respectively.

Xz|xam1‘ayamy> = ml‘|xamxayamy>

(12.33)
}/Z|'ra My, ya my> = my|x, Mg, ya my>
[Thanks to E. Hemsing, 5/10/2005]
e Page 416, Equation (12.64): change —gA° to +¢qA°:
+qA)? E — qA°)?
AIAS | jae| o) = o) + oA gy a2
2m 2m

[Thanks to Y. Guo, 5/24/2006]
e Page 416, Equation (12.66), replace L? with L2/r?:

2_ 10,0 L2
v r2 8TT or r2 (12.66)

[Thanks to S. Lake, 5/03,/2006]

e Page 416, Equation (12.67): Change the sign of the last term inside the large paren-
theses from minus to plus:

1 &> I(l+1)—a? > —m?
(__ Wt —a®  wa u) u(r) = 0 (12.67)

2m dr? 2mr? mr 2m
[Thanks to M. Gutperle, 6/09/2004]

e Page 422, just below Equation (12.111): ¢; should be ¢o:

Solve equation (12.110b) for ¢o and insert the result into (12.110a):
[5/11/2005]

e Page 424, Equation (12.122) replace D(K;) with 2D(K;):

2% =ia; =2D(K;)  and XV =) el (12.122)
k

[Thanks to Y. Guo, 5/24/2006]
e Page 426, Equations(12.142). On the second line, change p?/8m? to p?/4m? and
p*/8m? to p*/8m?>:

- —/¢1 [1— —] p’o:1(r) T—/(bl [% - 8%] ¢1(r)d’r  (12.142)

[Thanks to F. O’shea, 5/20/2006]
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Page 427, Equation (12.148): In the denominator, replace r? with r3:
@ T 1 3
Ay = ¢1'(r) s - Lgi(r)d’r (12.148)
2m? 73

[Thanks to Y. Guo, 5/24/2006]
Page 429, Equation(12.157): Change the sign of the last term:

2 2
( 1 0.0 1 M+@+u>¢(r)_o (12.157)

2mr? ET or  2mr2 mr 2m

[5/15,/2006]

Page 429, Equation (12.162): On the right-hand side, there should be a “2m” in the
denominator, and no m in the numerator

E? —m? E?a’m
2m - _2m(n’ +U+1)2 (12.162)
[5/16/2005]
Page 432, Equation (12.175): ¢ should be ¢, six times:
(bl(r) _ A0 ¢1(—r) . ¢1(_r)
R(¢2(r)> =7 (@(—r)) - <_¢2(_r)> (12.175)

[Thanks to T. Tao, 5/20/2005]

Page 436, Problem 12.2, Part (b): In the last line, “J and K” should read “J; and
Ki” :

Show that no change of basis can transform the six four-dimensional matrices p(L)
and D(K;) in the Dirac representation into the six four-dimensional matrices J; and
K;.

[Thanks to J. May, 6/14/2005]

Page 436, Problem 12.4, Part (a): Replace “eigenvalues” by “energy levels” and insert
“in” before “powers”:

Expand the energy levels (12.71) of the Klein-Gordon equation in a Coulomb potential
in powers of «

[Thanks to A. Tableman, 5/17/2006]

Page 437, in the sentence before the last reference: Replace “extacting” with “extract-

ing”:
The correct method for extracting the nonrelativistic limit of the Dirac equation is
due to

[Thanks to D. Staszak, 5/24/2005]
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Chapter XIII

e Page 438, second Paragraph, third line: Change “containg” to “containing”:

That is a way to describe any kind of physical system containing many identical
particles,
[Thanks to E. Hemsing, 5/29/2005]

e Page 439, Equations (13.9) through (13.11): Change "pi” to the Greek letter 7 four

times: .
\IJ(I') = W/elp'ra(p)dgp (139)
Then
1 , 1 .
T _ —ip-r } 3, —ipr 3

V) = oy [P @) dp = e [ (30)

This is a one-particle state whose wave function is
1 —ip-r
0 = @0 ) = g [P R =i —x) (13D

[Thanks to M. Gutperle, 6/09/2004]
e Page 440, Equation (13.15): Change “pi” to the Greek letter m:

1 —ip-r 73
o(p) = W/1/)(r)€ Prdr (13.15)
[Thanks to J. Champer, 6/02/2005]
e Page 440, Equation (13.20): In the next-to-last expression, change r’ to r:
jasal] = [[ o) wlee) viw] @ ar = [iwemar=s; (320

[5/18/2005]
e Page 441, Eqution (13.25): In the first row, change a'(p) to a'(p’)

1
1= [ pal (0)ap) 0y (6 — p) &'y 'y (13.25)
[5/17/2006]
e Page 441, Equation (13.28): On the right-hand-side, delete the minus sign before the
first term:

H = ﬁ/V\IJT(r) -VU(r)d*r

+%/v(rl,rg)\IJT(rl)\IJT(rg)\Il(rl)\Il(rg)d?’rld?’rQ (1328)

[Thanks to D. Ramunno-Johnson, 5/18/2005]
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e Page 441, Equation (13.28): In the last term, replace v with ve:

H = ﬁ/V\IJT(r) -VU(r)d*r

+%/’02(1‘1,I‘2)‘IJT(I‘1)\IJT(r2>\IJ(r1)\IJ(r2)d3T1d3T2 (1328)

[Thanks to T. Tao, 5/26/2005]
e Page 441, (Equation 13.30) and Page 442, Equation (13.31): In the denominators,

W,

change “pi’ to the Greek letter “n”:

1 ip-r 3 1 ip-r —iwt 33
\Ij(r,t) = W/ep a(p,t)d p = W/ep a(p)e d P (1330)

The field satisfies an equation of motion:

8\Ij(r5t) 1 p2 P —iwt 33 V2
= —e'PT rdCp = ——W(r, t 13.31
g 8t (27'()3/2 / 2me a’(p)e p 2m (r5 ) ( 3 3 )

[5/18/2005]
e Page 442, Equation (13.37): Change “pi” to the Greek letter m:

V.(0) = G [ Vi o o) (13.37)
[Thanks to J. Champer, 6/02/2005]
o Page 444, Equation (13.49), insert “|)” after b!:
i, j) =olol) (i #7) (13.49)
[Thanks to D. Staszak, 6/14/2005]
e Page 444, two lines above Equation (13.53), change “kT” to “1/kT”:

the relative population of any two states is exp[3(E(,) — E(n,))], where 3 = 1/kT.
[Thanks to A. Collette, 5/18/2005]

e Page 447, Equation (13.73). In each of the last two terms there is an extra b;.
o) = [ 010 (Er — ) |) = [[ ol (0r — [pi]) ) (13.73)

[Thanks to A. Tableman, 5/30/2006]

e Page 452, just above the subheading “Neutron Stars”: Change the period after g to
a comma:

gives the critical mass, called the Chandrasekhar limit [1,2], as about 2.4 x 1033 g,
or 1.4 times the mass of the sun.
[Thanks to J. May, 6/14/2005]
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e Page 455, Equation (13.121): Change r to k (four times)

[a(k'),a’(k)] = &5 (k' — k) (13.121)
[6/02/2005]
e Page 457, Equation (13.131): In the middle expression, in the denominator, ¢ should
be ¢:
(z) = oL _ ot (13.131)
9¢(x)

[Thanks to J. Wright, 6/06/2006]

e Page 458, second full paragraph: Change the second df to bT:

The particles created by df(k) are the antiparticles of the ones created by b (k).
[Thanks to E. Hemsing and D. Matlock, 6/01/2005]

e Page 459, Equation (3.154). Change the subscript i to s:
b(x) = wy(k, t)e™ T = wy(k)e' T F (13.154)
[5/31/2006]

e Page 460, Equatons (13.155) and (13.161): in the first factor on the left, pi should be
Greek letter 7

4

S T N A P
V(@) = G / oo Lz_;bs(k) (e + 3 dil)ws (k) &k (3.155)

s=3

Y(x) = 3/22/ \/— us(k)e * "+ dl (K)o (k)™ ] d’k  (13.161)

[11/15/2004]

e Page 460, Equation (3.155): Change d' to b'. In Equations (13.158) and (13.159),
change i to s. And in Equation (3.159) add “and d (k) = bZH( k)”:

4

1 1 - —iwt Twt tk-r
Y(x) = W/\/T_w Lz_;bs(k)ws(k)e + ) bl k)w,(k)e™! | e Tdk (3.155)

5=3

us (k) = ws (k) (13.158)

but for the negative energy solutions
vs(k) = wero(~k)  and  di(k) = bl ,(~k) (13.159)

[5/31,/2006]
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Page 461, in the first line of Equation (13.167): Add “d®z” on the right:

H= /H Sr = /w —ic - V +my°) (z)d>x (13.167)

[Thanks to L. Fredrickson, 6/06/2005]

Page 463, just above Equation (13.175): Delete the word “of”:

Explicitly, break the field into two parts:
[Thanks to D. Staszak, 6/08/2005]

Page 463, Equation (13.178): Change “pi” to the Greek letter m:

1 1 —ik-r

fk) = @02 au©

(13.178)

6,/02,/2005]

Page 464, in Equation (13.183), the second H should be H,, and in Equation (13.187)
on the left, Hy, should be Hy,,.

H= /H(x)d?’x =H,+H = /Ho(x)d3x+/H’(x)d3x (13.183)

Hy, =05 (P1 +p2 — ps — pa)Hy, (13.187)
[6/01,/2006]

Page 464, Equation (13.190): replace ps with ps:
a(ki)a(ks)|p1,p2) = [03 (ki — p1)d3 (ko — p2) + 33 (ki — p2)d3 (ko — p1)]]) (13.190)
[Thanks to J. Ma and E. Nelson, 6/08/2006]

Page 466, in the line just below the first equation: Replace “a and b are have” with
“a and b have”:

where a are b have the algebra of a single boson and fermion mode, respectively:
[Thanks to D. Staszak, 11/20/2004]

Page 468: Problem 13.6 is garbled. The first full sentence after Equation (13.198)
should be in part (b), and the next sentence should be omitted. Also, the first sentence
after (13.199) should be omitted:

a) Compute the single particle correlation function
g

Cr(lr —1'|) = (No| ¥l ()W, (x') | No)
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as a function of p, pr, and the distance |r — r/|.
(b)For the same state, work out the pair correlation function

Crs(r = 1'[) = (N, | UL (r) Ul (x") U, ('), (r) | Vo)

Work out the cases r = s and r # s separately. Show that for equal spins, this corre-
lation function vanishes as r — r’. At what separation does the correlation function
first reach a maximum?

[5/28,/2006]

e Page 468, Equation (13.199): The second “i” should be upper case “U”. Also, for
stylistic consistency none of the equations in the Problems section should be numbered:

Crs(Jr = 1'[) = (N, | UL (r) Ul (x") U, (x') W, (r) | No)
[Thanks to D. Staszak, 6/01,/2005]

Appendix

e Page 483, Equation (A.103): the ¢ in the denominator should be squared. and in
Equation (A.104), on the left, delete the primes in Y} :

(L0 el L P Ny )= 1+ 1)y, ) (A.103)
sin 6 06 s 00  sin 98(;52 N LA '

They are conventionally normalized on the unit sphere so that
/Ym )Y (0, 9)d2 =1 (A.104)

[Thanks to J. Wright, 2/12/2006]
e Page 484, Equation (A.109): In the first term on the right-hand side, replace (+1) by
(I+1):

d? I(1+1 tico
e [ph§1>(p)] = [% - 1] phl(l)(p)—l—Zi(l—i-l)pl/ 2e*(1—22)'dz (A.10)
1

[Thanks to C. Seager, 11/16/2005]
e Page 484, Equation (A.109): There should be a factor 1/2!! in front of the last two

terms:
d? (l+1 pl 14400 .
e (o (0)] = [% _ 1] oh D (p) + 2i(1 + 1)21”/ 26P* (1 — 22)ldz

prr e 2\1+1
+W/1 e (1 —2%)"dz

(A.111)
[Thanks to E. Brown, 2/13/2007]
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Page 486, In Figure A.2, replace ‘f(z)” by “f(p)”:

l

f(z) = 21</:1” /eipz(l - 2%)ldz

[6/15/2009]
Page 491, In the line below equation (A.146), replace “or” by “of”:

In this way we have determined the asymptotic behavior of these Bessel functions
[Thanks to N. Kugland, 5/31/2006]

Page 493, (Equation A.158). Change “hy” to “h;”:

10
% h; Og;

(A.158)

[Thanks to B. Fahimian, 10/25/2005]

Page 494, Equation (1.166): A factor “r?” is missing from the denominators in the
last two terms:
1 0 ,0f 1 o0 . 0f 1 o2f

inf— +

2 _ Lo L,dr 1 0 Lo
Vi) = 72 8TT or + r2sin 6 00 S 80 1r2sin® 0 O¢? (A.166)

[Thanks to M. Mecklenberg, 11/16/2005]

Page 495, Equations (A.174) and (A.175): On the left, the symbol V should be in
boldface: In cylindrical coordinates,

(VxV), = %%‘;’z — % (A.174a)
(VxV), = % — %‘:}Z (A.174b)
(VxV), = %(?(g—‘p/w — %%—‘z (A.174c¢)
and in spherical coordinates,
(VxV) = Tsiln - 8(Siggv¢) - %—‘z (A.175a)
(VxV), = %(% (rVp) — %%‘g (A.175D)
(VxV),= rsilnﬁ %‘g - %(% (rVy) (A.175¢)

6,/06,/2007]
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e Page 499, first line. R/2 should be +R/2:

The surfaces of constant u are ellipsoids with foci at £R/2
[Thanks to J. Landy, 2/13/2007]

e Page 500, near the end of the first paragraph, change “an more elegant” to “a more
elegant”:

is an introduction to a more elegant treatment

[Thanks to N. Kugland, 5/01,/2006]
e Page 500, first line of section B.1.1: Y, should be Y;™:

There are some relations between the spherical harmonics ¥;"(6, ¢) and the...
[Thanks to E. Perlmutter, 11/16,/2006]

e Page 507, Equation (B.60): d(,jg)q should be d(jg)q(w):

(4) _ j—

d=g (m) = (=1)""1 (B.60)
[12/06/2009]

e Page 516, change Robert L. Liboff to Richard L. Liboff:

Richard L. Liboff, Introductory Quantum Mechanics (Addison-Wesley, 2003)
[Thanks to D. Dicus, 9/19/2008]



