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Figure 2 Snapshots of disk particles plotted in geocentric cylindrical coordinates
(r,z). (Particles at negative z are plotted at | z| .) The units of length and time are
the Roche limitradius, ag, and Kepler time, T, atag (~7 h). The solid and dotted
circles are disk particles and the Earth, respectively. The sizes of the circles
indicate physical sizes. The snapshots here are the result of run 4 in Table 1. The
mean specific angular momentum, Jgisc/Maisc, is initially 0.692, GMoas. At
t = 1,500 the moon has mass 0.40M_, semimajor axis 1.20ag, eccentricity 0.09
and inclination (radian) 0.02. The second body's mass is only 0.0256M,. The
masses ejected from the system (M..) and that hit the Earth are 0.026M, and

1.95M, respectively.
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Figure 3 The same snapshots as in Fig. 2 but for run 9 of a more extended disk
Vgiek/M s = 0813, GM z,ag). Att = 1,000 the largest moon mass is 0.71M.
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Viscous Overstability

R=1.00, p=450
R=1.25, p=360

m Salo et al. 2001, Icarus, 153, pp.

R 295-315 Viscous Overstability in
=1.50, p=300

Saturn’s B Ring. I. Direct
Simulations and Measurement of
Transport Coefficients.
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EPI F32vec xi:pos
EPI F32vec vi:vel
EPI F32 mi:mass
EPI S32 iid:id

EPJ F32vec xj:pos
EPJ F32vec vj:vel
EPJ F32 mj:mass
EPJ S32 jid:id

FORCE F32vec acc:acc
FORCE F32 pot:pot
FORCE F32 dedtdumperi:dedtdumperi

F32 eps2
F32 r_coll
F32 r_coll_inv



F32 r_coll_sq
F32 kappa
F32 eta

mjlocal=mj
rij = xi - Xj
m_r = nj/ (mi+mj)
r2 = rij * rij + eps2
r_inv_true = rsqrt(r2)
r = r2 *x r_inv_true
r2_inv_true = r_inv_truex*r_inv_true
dr = r_coll-r
if r_coll < r
r_inv = r_inv_true

dr = 0.0f
else

r_inv = r_coll_inv
endif

r2_inv = r_inv * r_inv



if iid == jid

m_r=0.0f

mjlocal=0.0f
endif
potij = r_inv * mjlocal
acc -= potij*r2_inv * rij

pot —= potij]
kappacoef = kappa * m_r * dr*r_inv_true
acc += kappacoef* rij
pot += kappacoef*xdr*r * 0.5f
Vij = vi - V]
v = rij*vij
if r_coll_sq < r2
rv=0.0f
endif
etacoef = -eta * m_r * rv *x r2_inv_true
acc += etacoef* rij
dedtdumperi -= etacoef * rvxm_r
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template <class TParticleJ>
void CalcForceEp(const FPGrav * pi,
const PS::S32 ni,
const TParticleJ * pj,
const PS::832 nj,
ForceGrav * force) {
PS::F32 eps2 = FPGrav::eps * FPGrav::eps+1le-30;
PS::F32 kappa = FPGrav: :kappa;
PS::F32 eta = FPGrav::eta;
PS::F32 r_coll FPGrav::rcoll*2;
auto r_coll_inv 1.0/r_coll;



auto r_coll_sq = r_coll*r_coll;

PPEpi epilnil;
PPForce f[ni];
for(int i=0;i<ni;i++){
epili] .pos = (PS::F32vec) (pili].pos_car - pil[0].pos_car);
epili] .vel = (PS::F32vec) (pil[i].vel - pi[0].vel);
epili] .mass = pil[i] .mass;
epili].id = pil[i].id;
f[i] .acc = 0.0;
f[i] .pot = 0.0;
f[i] .dedtdumperi = 0.0;

}
PPEpj epjlnjl;
for(int i=0;i<nj;i++){
epjli].pos = (PS::F32vec)(pjli].pos_car - pi[0].pos_car);
epjl[i]l .vel = (PS::F32vec) (pjli].vel - pil[0].vel);
epjli] .mass = pjl[i] .mass;
epjlil.id = pjli].id;



+
epep_pikg(eps2, r_coll, r_coll_inv, r_coll_sq, kappa, eta)
(epi,ni, epj,nj,f);
for(int i=0;i<ni;i++){
force[i] .acc += f[i].acc;
forcel[i] .pot += f[i].pot;
forcel[i] .dedtdumper += f[i].dedtdumperi;
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env OMP_NUM_THREADS=4 mpirun -n 4 ./nbody-with-center—-quad-mpi-pig \
-T 0.25 -r 0.003 -K 32 -i moontest200k.in -o result -D 0.125 \
-g 0.95 -S 0.9 -R 1 -t 0.3 -s 0.00048828125 -n 512 -d 0.03125 -u 8 -b

0000 Opening parameter 0 0.30 00000000000 0ODODOOOOOO
0o0oos120000

0000000 2000000
200000000000


file:///home/makino/src/nbody-with-center-export/moontest20k.mpeg

JO00odoodoooooooooooo (o
1)

1000000000000000 00351300100 00000000000O0O
O00000000-000 1.778 x 10800 0-0000 1.404 x 108000001

Oo0ooooooooooe0odnDoon
000000 oooooo-000 49000-000070000000000000O

0000012000000 00000

00000000000 52776 Gflops 1 OO0 00O OO O OO OOYOKOGAWA
OO00oDWT2100 0000 (DoOO0ob0o0booobooooooobooobooo
O00000oOo0oobooooo)ys3woooono

0000000000000 6.359 Gflops/ WO OOOOOOdO 3.179 Gflops/W
oon



HRERERE

00000 o0ooooobooooobooooo19wioonooooonoooo 2.3
Oo0o00oo0ooooooooo1300b000obooooon

OO00D0000000O00D0O0O0O0 AMDO CPUO IntelD CPUDOODOOOOO
020000000000000000DO0O000O0DOO0OODLDOOODDOOOOOO
Joodobooooooogoon

000 3BGHzO OO ODDODOOODDOOOOODODOOOoDOOOoOnDOO 1792Gflops
00000000000 528Gflops 10 OO0 OOOOONO29.5% 000000
bbbttt bobbogbbogbotdn
Jooooodgod



HRERE

0ot NOOObuouoobboououoououooooo
Joooobgoboo

bbbt btbutd«buobobobuoboboobuoboogn

DO000000O0D000000D0DoOoooono FDPSOOO0OODOOOO
O000000 PIKGOOOOOOODOODOODODOODOO CcPUO AMD Ryzen
97950X 0000

- 00000 5827.76GFO0 00O O 83WHO O DO OOOOO 6.359 Gflops/WOI
DO0000O00 3179 Gflops/ WO O OO



