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In making the numerical examples in Sec. IV of Ref. 1,

there were two mistakes. One is that the parallel viscosity
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The detailed definition of these matrix elements is shown in

Eqs. (41)–(44) in Ref. 2. Unfortunately, the check of the

Onsager symmetry of the transport matrix (Eq. (13) in

Ref. 1) Lba
ji ¼ Lab

ij , La
Ej ¼ �La

jE could not find this mistake

because a symmetric structure of the Ma matrix is still for-

mally retained. Furthermore, the check of the momentum

conservation also failed to find the mistake since replaced

Ma
jþ1;kþ1

with j � 1 are irrelative to the parallel force moment

of the lowest Laguerre order j¼ 0. The mistake was found

by a comparison with an analytical solution (with a small

mass ratio approximation) in Appendix C in Ref. 3. This

concentration on limited transport matrix elements caused

also the second mistake, in which results in Figs. 2–3 were

not consistent with radial gradients of the pressure and the

temperature @pa/@r, @Ta/@r stated in the captions. In Fig. 3,

the stated @pa/@r and @Ta/@r are substituted correctly only

for Er � 0 and invalid values are used for Er> 0. Therefore,

the unnatural jumps are caused at Er¼ 0, but we had a mis-

understanding on it that there will be the sharp dependence

on Er due to the boundary layer effect shown in Fig. 1(b).

Now, we present the exact numerical examples in which the

parallel viscosity coefficients Ma
jþ1;kþ1 and the radial gra-

dients in the captions are correctly substituted.

FIG. 1. (Color online) A comparison of flow moments hBukaji for (a) a¼ e�

and (b) a¼Hþ obtained by the 13 M, 21 M, and 29 M approximations as

functions of the electron density in e�þHþ plasmas. Assumed parameters

are Te¼Ti¼ 2.0 keV, @pe/@r/ne¼ @pi/@r/ni¼ @Te/@r¼ @Ti/@r¼�3.0 keV/

m, and Er ¼ hBE
ðAÞ
k i ¼ 0.a)Electronic mail: nishimura.shin@lhd.nifs.ac.jp.

1070-664X/2011/18(6)/069901/3/$30.00 VC 2011 American Institute of Physics18, 069901-1

PHYSICS OF PLASMAS 18, 069901 (2011)

Downloaded 30 Jan 2012 to 133.75.110.124. Redistribution subject to AIP license or copyright; see http://pop.aip.org/about/rights_and_permissions

http://dx.doi.org/10.1063/1.3595673
http://dx.doi.org/10.1063/1.3595673
http://dx.doi.org/10.1063/1.3595673
http://dx.doi.org/10.1063/1.3595673
http://dx.doi.org/10.1063/1.3595673


These corrections (especially that of @pa/@r, @Ta/@r)

mainly change the absolute values of the flow moments

hBukaji and the bootstrap current and Ware pinch coefficients

La
Ej ¼ �La

jE. Their dependence on jmax (the maximum order

of the Laguerre expansion) with relation to the particle mass

and the radial electric field effect, which is an essential dis-

cussion point in Ref. 1, is unchanged.

Two authors (S.N. and Y.N.) thank a graduate school

student Mr. Kenji Nishioka in Kyoto University for useful

FIG. 2. (Color online) Another comparison of the flow moments hBukaji for

a¼ e�, Hþ, Ne10þ as functions of the radial electric field strength Er by

the three approximation methods in e�þHþþNe10þ plasmas with

hBE
ðAÞ
k i ¼ 0. Assumed parameters are Te¼ 2.0 keV, Ti¼ 1.0 keV,

Zeff¼ 5.74, ne¼ 1� 1018 m�3, and @pe/@r/ne¼ @pi/@r/ni¼ @Te/@r¼ @Ti/

@r¼�3.0 keV/m.

FIG. 3. (Color online) A comparison of the bootstrap current and Ware

pinch coefficients La
E1 ¼ �La

1E and �La
E2 ¼ La

2E defined in Eq. (13) for the

e�þHþþNe10þ plasmas. Figures indicate the bootstrap current driven by

(a) the electron forces a¼ e�, (b) the proton forces a¼Hþ, and (c) the neon

forces a¼Ne10þ. The assumed parameters are those in Fig. 2.
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