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A recently published paper [1] shows some disagreement with the author’s article [2], hereafter referred to as ‘‘the
article.’’ Checking my derivation of Eq. (25) in the article, I found an error in Eq. (24). The second derivative d2 �y=d�2 on
the right-hand side of Eq. (24) should be calculated as follows:
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Here €� ¼ Fð�Þ is the local longitudinal acceleration (force) in the given rf potential well. The article mistakenly assumes
the commutation of the single-particle time derivative and ensemble averaging. These quantities do not generally
commute. Subsequent averaging yields
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For a linear force assumed in Ref [1], Fð�Þ ¼ �Q2
s�, this result agrees with Eq. (26) of Ref [1]. For arbitrary rf bucket and

steady state distribution
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Equation (25) of the article must be disregarded, and Eq. (3) above should be used instead. This equation is also self-adjoint
and with the zero-derivative boundary condition �y0ð�1Þ ¼ 0 [Eq. (30) of the article] yields orthogonality of the
eigenfunctions:
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This orthogonality relation differs from the corresponding result of the article by a substitution

u�1ð�Þ ! �ð�Þ=Nb ¼ Qð�Þ
�Z

d�Qð�Þ; (4)

thus, this substitution must be used for corrections of the coherent tune shifts of Eq. (32), and the wake matrix elements of
Eq. (60) in the article. Integral rules (15, 27) of Ref. [1] for the selection of eigenvalues follow from Eq. (3) together with
the zero-derivative boundary condition.

For a square potential well, Eq. (3) above is identical to Eq. (25) of the article, so for this case no correction is needed.
For a Gaussian bunch, Eq. (3) yields

�y 00 þ � expð��2=2Þ �y ¼ 0; (5)

which must be used instead of Eq. (36) of the article, with the same units. The first five solutions are presented in Fig. 1
below, correcting Fig. 2 of the article.

The asymptotic behavior of the eigenfunction derivative is important for the Landau damping rate; according to Eq. (5),

�y 0ð�Þ ffi � expð��2=2Þy1=�; y1 � �yð1Þ:
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The numerically determined first ten eigenvalues �k, with eigenfunction asymptotes jy1j, are presented in Table I below,
which corrects Table I of the article.

Substituting this corrected asymptotic formula in the general result for intrinsic Landau damping, Eq. (45b) of the
article, yields
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The factor A in Eq. (56) of the article should be corrected to A � 25, while the asymptotic values jy1j should be taken from
Table I above.

Equations (57) of the article are corrected according to

� �yð�Þ þ 1

Qeffð�Þ
d

d�

�
u2

d �y

d�

�
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TABLE I. Eigenvalues and asymptotic values for the first ten modes of the Gaussian bunch.

k 0 1 2 3 4 5 6 7 8 9

� 0 1.4 4.4 8.9 15 23 32 43 56 70

jy1j 1 1.6 2.0 2.3 2.5 2.7 2.9 3.0 3.2 3.3
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FIG. 1. (Color) Eigenfunctions of the Gaussian bunch.

0 1 2 3 4
0.4−

0.3−

0.2−

0.1−

0

0.1

0.2

bw N
W

Q 0

Im κ

σζ

FIG. 2. (Color) Coherent growth rates for the Gaussian bunch with the constant wake.
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This yields the matrix element correction of Eq. (60):
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Figures 2–4 below correct Figs. 3, 4, and 5, respectively, of the article. The changes do not appear to be significant.
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FIG. 4. (Color) Same as Fig. 3, but for the resistive wake.
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FIG. 3. (Color) Coherent tunes of the Gaussian bunch for constant wake, no detuning, and zero chromaticity.
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