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Figure 1. Run 143: Top panel: Radial profiles of gas density for the RGB Figure 2. Same as Fig. 1 but now for Run 183.
star modeled using MESA (thick orange) and the profile of our 3D RGB

star in the simulation at # = O (thin black). Middle panel: Comparison of

the internal energy density profiles in the MESA model, simulation initial

condition, and MESA model with the equation of state replaced with an

ideal gas equation of state, as in the simulation (dashed red). Bottom panel:

Comparison of (negative of) potential energy density profiles in the MESA

model and simulation initial condition. See Paper II appendix for the same

figure.
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Figure 3. Inter-particle separation as a function of time for Runs 183 and 143.
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Figure 4. Inter-particle separation as a function of time for Runs 164, 177 and 183.
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Figure 5. Energy terms Run 183.
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Figure 6. Energy terms Run 143.
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Figure 7. Mass Run 183 and Run 143.
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Figure 9. Mass Run 183 and Run 143 (mass axis normalized).

220 240 260

- ]\/[gas,tot,boxf(A’Igasjtot,boxﬁ*Mcnv,O)
]\’[gas,tot,box + A[gas7tot7<)ut7 ( ]\’[gas,tot,box,()f A/Ienv,O)
--- M, M,

gas,unb,box ™ +** gas,unb,box,0

]\’[gas,unb,box + A[gasmnb,out 7]\’[gas,unb,box,0

a/ay

10.3

SFE
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MNRAS 000, 000-000 (0000)



AGB Figures 7

— E

par,tot
—— B 0.98 x10"7
- Etot,box +Etot,out
Etot,bux

=

‘gas, tot,box + Egas,bot,out
gas, tot,box
Ega.s,totﬁ)ox + Egas.tot,out7 (Egas,tot,box707 env,[))

Egas,tot,box7 (Egas,tot,box,07 Eenv,(])

Egas,bnd,box + Egas,bnd,out7 (Ega,s,bnd,box,()7 Ecnv,U)
Egas,bnd,bux - (Egas,bud,box,07 Eenv Y0)
Egas,unb,box + Egas, unb,out”™ Egas,unb ,box,0

E E,

‘gas,unb,box  *gas,unb,box,0

Figure 11. Energy Run 183.
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Figure 12. Energy Run 143.
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Figure 13. Force on particle 2 in reference frame of particle 1 for Runs 183 and 143.
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Figure 14. Energy percent change.
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Figure 15. Top: Run 183. Bottom: Run 143. Azimuthal (¢) component of the net force on particle 2 due to the gas in the non-inertial rest frame of particle 1,
computed from the simulation (solid black), component of this force along the relative velocity of particle 2 with respect to particle 1 (dash-triple-dotted gold),
and contribution to the ¢-component from the force on particle 2 in the lab frame, without the fictitious force (dotted grey). The inter-particle separation

(dashed light blue) is plotted using the right axis, for reference.
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Fo (Eq. 8)

Fpm (Eq. 11)
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Figure 22. Mass accretion around particle 1 for Run 183 (top) and Run 143 (bottom).

MNRAS 000, 000-000 (0000)



AGB Figures 17

0-8_' —Tr—Tr—Tr—T—T—T—r—7T T T T e e e e e e e e e e T e T T T T
| —— 05Rg| o 0.1
0.7F P
: {
0.6F
—'60.5;— ?
= f =4
N F ®
= 0.45- =
= é g
= 03f =
0.2§-
0.1§-
0' \
0
2+
1.5F
= =
S 5,
‘9 I =
il 1k =
= | k=
= | =
0.5¢
0
0

Figure 23. Mass accretion around particle 2 for Run 183 (top) and Run 143 (bottom).
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Figure 25. Similar to Fig. 24 but now using a logarithmic scale.
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Figure 26. Density edge on through particles (center=particle CM)
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Figure 27. Density edge on view from P1 (center=P2)
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Figure 28. Density edge on along x-axis
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Figure 29. Density edge on along y-axis

MNRAS 000, 000-000 (0000)



y (Solar radii) y (Solar radii)

y (Solar radii)

- 0.0001

L. Chamandy et al.
- le-05

- 1e-06
‘ 1e-07
1e-08
1e-NQ
0.
1
Q I
Ta
- 0.
400
1
200
-
-200
-400
1¢

-400 -200 0 200 400 -400 -200 0 200 400 -400 -200 O 200 400 -400 -200 0 200 400
X (Solar radii) x (Solar radii) x (Solar radii) x (Solar radii)

—

-

[

—_

—_

—

Figure 30. Density face-on (center=origin)
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Figure 31. Temperature
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Figure 32. Normalized kinetic (green) vs internal (magenta) energies
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Figure 33. Mach number
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Figure 34. Normalized gas energy

MNRAS 000, 000-000 (0000)



AGB Figures 29

z (Solar radii)

z (Solar radii)

z (Solar radii)

-400 -200 0 200 400 -400 -200 0 200 400 -400 -200 O 200 400 -400 -200 0 200 400
x (Solar radii) x (Solar radii) x (Solar radii) x (Solar radii)

Figure 35. Normalized gas energy (edge-on through particles)
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Figure 36. Normalized gas energy (edge-on view from P1)
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Figure 37. Normalized gas energy (edge-on along x-axis)
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Figure 38. Normalized gas energy (edge-on along y-axis)
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