Dear all,

Recently I read the difference scheme of galprop, i.e. file propel.cc. 1
notice that in v56, a r, z dependence of diffusion coefficient has been imple-
mented. But I have a question about this.

The diffusion term is usually written as
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which in cylindrical coordinate is

10 o4 d I

__Dm«ﬁ( 82/1) oD, OY D 6’21/1 oD, Oy

r Or \ Or or or #0922 0z 0z

The difference schemes for radial term in my mind are
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But in propel.cc, the difference scheme for the second term seems
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C n tion ffus C son z,r
B #pragma omp parallel for schedule(dynamic) default(shared) private(ir,iz,ip)
for (ir = 1; ir < particle.n_rgrid-1; ++ir) {
for (iz = 1; iz < particle.n_zgrid-1; ++iz) {
for (ip = @; ip < particle.n_pgrid; ++ip) {
const double dDxxdr=(particle.Dxx.d2[ir+1][iz].s[ip]-particle.Dxx.d2[ir-1][iz].s[ip]) *pow(2.*particle.dr,-2.

const double dDxxdz=(particle.Dxx.d2[ir] [iz+1].s[ip]-particle.Dxx.d2[ir] [iz-1].5[ip]) *pow(2.*particle.dz,-2.

alphal_r.d2[ir] [iz].s[ip] -= dDxxdrx(1-particle.dr/particle.r[ir]);
alpha3_r.d2[ir] [iz].s[ip] += dDxxdrx(1l+particle.dr/particle.rlir]);
alphal_z.d2[ir] [iz].s[ip] -= dDxxdz;
alpha3_z.d2[ir] [iz].s[ip] += dDxxdz;
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Figure 1:
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Compared with my scheme, there are additional two multipliers | 1 — —
T

and 1+ = , as shown in Figure 1.
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