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Santa Barbara Cluster 1S 5\“ oL
Comparlson Test
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— Grid results: Core at the center
— SPH results: No entropy core
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Figure 12. Density projections of the cluster over the course of 1 Gyr in which it moves once around the simulation box. Images taken at 0, 250, 500, 750,
1000 Myr with projected density range [1084, 10'65] Mg Mpc 2. Yellow and red shows higher density regions than green, while black is very low density.

[Images produced with Exzo (ZEus).]

Figure 13. Image subtractions of the density projections at the start and end of the translating cluster test. From left- to right-hand side shows Exzo (PPM),

iNZ0 (ZEUS), FLASH, GADGET2 and HYDRA. The projected density range is [10%, 10'6] Mo Mpe=2.
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Springel 2

Figure 36. RT instability calculated with different Galilean boosts vy in the
horizontal direction (the simulation domain is periodic in the x-direction).
The correctresult should in principal be independent of v. The top row shows
the result at time t = 15.0 computed with our moving-mesh approach, while
the bottom row of panels gives the corresponding results for a fixed-mesh
calculation with AREPO.
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ASURA ELS|%

C (C99) + MPI
Domain decomposition:ORB
Gravity: Parallel Tree+GRAPE

Hydro : Smoothed Particle Hydrodynamics
— DISPH (Saitoh & Makino 2013)
Time integrator: Leap-frog

+Individual time steps

+Time-step limiter(Saitoh & Makino 2009)
+FAST (Saitoh & Makino 2010)
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« Cooling/Heating functions: Cloudy
c13.03 + Haardt & Madau (2012) UVB
+ Rahmiti et al (2013)’s self-shielding
model (extended to z~15)

. High density/low
temperature threshold model (Saitoh et
al. 2008)

. Type
II/Ia/AGB (CELib, Saitoh 2016, in prep.)
— The Chabrier IMF (Chabrier 2003)

— The Susa (Pop III) IMF for extremely low-
metal stars (Susa et al. 2013)



Init condition/ ElLS|o
Runs/resolutions

 Initial condition

— Zoom-in #JEAZAF(Planck cosmology params)
« H1E~18Mpc/h. FERIESR
« M,~1012M _@z=0
 TWO runs
— DISPH

— SSPH
« Some parameters
— Mass:~10°% M, for gas
— Softening:50 pc for gas, 100 pc for DM
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Gizmo? ELS|%

» Hopkins (2015) OXAw =1 JJ—%
— Higher special
order

— Riemann solver for
shock

,at time = 600 (not a typo)!

~100[EEE< SLVERD

Figure 7. Keplerian disc as Fig. 6, at time 1 = 600 (not a typo)! The inner

(r ~ 0.5) disc has executed =250 orbits, at this time, without decaying or
disrupting.



Artificial Viscosity tests eLSl

+ AV DiHAED
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SRR MEIRT

Type || Abbreviation | Equations | Reference
Form of AV vNRL (1) von Neumann & Richtmyer (1950); Landshoff (1955)
MOT (6) Monaghan (1997)
No No Do not use
Shock indicator RA400 (16) Rosswog et al. (2000)
CD10 (18)-(21) | Cullen & Dehnen (2010)
No No Do not use
Shear switch B9 (22) Balsara (1995)
CD10 (25)-(27) | Cullen & Dehnen (2010)
Vv SPH (3) Luey (1977)
G+12 (4) Garcia-Senz et al. (2012)
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