EoS Figures: Ionization and Recombination — slices during first 50
days

Luke Chamandy,*

Department of Physics and Astronomy, University of Rochester, Rochester NY 14627, USA

Sth December 2021
ABSTRACT
Figures
Key words: binaries: close — stars: evolution — stars: kinematics and dynamics — stars: mass
loss — stars: winds, outflows — hydrodynamics
1 RESULTS

e A lot of helium recombination takes place, both Helll—Hell
and Hell—>Hel, starting .

— Some of this recombination takes place in already unbound
gas

— Some of this recombination takes place in bound gas that
would have been unbound anyway (without recombination en-

ergy)

e However, there is also quite a lot of ionization Hell—Helll
and Hel—Hell near the particles.

e Some of this ionization happens in gas that is bound (perhaps
preventing the gas from becoming unbound?)

e This ionization happens almost immediately from ¢ ~ 0d
(around the secondary) whereas recombination happens a bit later
(visible from frame 10 or  ~ 2 d, near secondary)

e Hydrogen recombination HII—HI happens much later (after
t ~ 30d), far from the particles in regions of low density.

e This hydrogen recombination happens partly in already un-
bound gas and partly in bound gas.

o No molecular hydrogen is formed by the end of the simulation
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Figure 1. Left: Normalized unbound gas (based on usual criterion of our past papers, not including latent recombination energymmggeoﬂ‘ggmfgggqgm
a given original Helium ionization state. Right: Density of gas with a given Helium ionization state at time 7. Snapshots are taken every 25 frames or 5.8 d.
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Figure 2. Continuation of Fig. 1.
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Figure 3. As Fig. 1 but now zoomed in.
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Figure 4. Continuation of Fig. 5.
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Figure 5. As Fig. 5 but now showing higher frequency (every 5 frames instead of 25 from frame 0-2§)NRAS 000, 000—000 (0000)
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Figure 6. As Fig. 1 but now edge-on, sliced through the particles.
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Figure 7. Continuation of Fig. 6.
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Figure 8. As Fig. 1 but now zoomed in.
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Figure 9. Continuation of Fig. 8.
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Figure 10. Same as Fig. 1 but now for hydrogen.
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Figure 11. Continuation of Fig.
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Figure 12. As Fig. 10 but now zoomed in.
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Figure 13. Continuation of Fig. 12.

Peeudoclor

Ve tho. il
200
— 00001778

3162006

se28008

1000009
Ma: 0003013
Min: 0,000

Paoudtocalor
Varith it
= cot000
— 00001778
3162006
se2s008
1000809
Va: 2587108
Win: 6,000
Peecdocor
Ve tho 2
2 bioca
00001778
16208
5628008
1000005
Max: 0000
Vin: 0,000
Pasudoclor
Vo tho il
Ztot000
— 00001778
3162006
se2s008

1000009
Ma: 0002695
Vin: 0,000
Prouciocalor
Varitha it
oot
— 00001778

36200

se2se00

Win: 0,000

Ve tho 2
2 bioca

—oo001778
3162006

se28008

1000009
Ma: 1680005
Min: 0,000

Paoudiocalor
Veriha il
= cot000
— 00001778
3762006
se21008
1000009
Ma: 0003165
Vin: 0.000

Preucioccior
Ve et
201000

— 00001778
316200
sere00
1000009

Vax: 1773505

Win: 0,600

Ve tho 2
Ztoiona

— 00001778
3162006
se2s008

1000009
Max: 0900
Vin: 0.000

Paouciocalor
Veriha, il
= coto00
— 00001778

36200

se2se08

1000009
Ma: 0003040
Win: 0.000

— 00001778
3162008
623600

1000009
Va: 7348007
Min: 0,600

Vet ha i 2
= coiona

— 00001778
3762006
se21008

1000009
Ma: 0000
Vin: 0.000

P
Ve, it
201000

—oou0n77e
316200

sere0e

1000605
Via: 00707
Win: 0.000

Peecdocor
Ve tho
Toloca
00001776
162e08
5623008
1000009
Ma: 7505007
Vin: 0.000

— 0000778
36200
se2se08
1000809

Ma: 0900

Win: 0.000

50

-100

50 0 50
X (Solar radii)

100

oo

-100

50 0 50
X (Solar radii)

100

00

-100

50 0 50
x (Solar radii)

100

-100

-50 0 50
x (Solar radii)

100

-100

-50 0 50
x (Solar radii)

MNRAS 000, 000-000 (0000)

100




'Z_g
g
-
=
I
2
N

-400 -200 0 200

x' (Solar radii)
ié
1
-
=
(=]
2]
N

-400 -200 0 200

x' (Solar radii)
g
s
-
=
]
£
N

-400 -200 0 200

x' (Solar radii)
g
s
-
5
]
)
N

-400 -200 0 200

x' (Solar radii)
‘Z_g
g
I
5
]
)
N

-400 -200 0 200
X' (Solar radii)

MNRAS 000, 000-000 (0000)

Preudocolor
Var HTracer
=00500
— 00001778
3162006
5623008
1900209
How: 000455
K 0000

Preudocolor
Vet Tracer
~007000

— 00001778,
3162005
5423008

100009
Mox: 4700608
K 0000

Preudocolor
VarHi Tiocer
=007600
— 00001778
3162006
5623008
1000009
how: 0004426
A 0000

Preudocolor
Ve Tracer
=007000

— 00001778
3162006
| 52500
100009
Mox: 142067
K 0000
Preudocolor

Var i Tocer
~007000
— 00001778
3162005
523008
1000009
ho: 0004325
M 0000

Praudocolor
VL. Trace:
=007300

— 00001778
3162008
s625e08

1000009
Mow: 353767
K 0000

Preudocolor
Var i Toger
=000

—00001778
3162006
ss25008
1000009
ho 0003116
M 0000
Fraudocolor
Var HLTrace:
087000
00001778
3162008
5623008
1000209
How: 366008
K 0000
Praudocolor

VariHi Tiacer
007500
~o0001778

3162008
5623008

1000809
Mo 0002852
Miv 0000

Fraudocolor
VarHTrace:
=65 %00
0a001778
Ep—
5623008
1000009
how: 2221009
A 0000

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

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

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

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

-400 -200 O 200 400
X' (Solar radii)

Peeudoclor

Vo tho el
Ztot000
— 00001778

3162006

se2s008

1000009
Ma: 0004495

Vin: 6634509
Paoudtocalor
Varith it
= cot000
— 00001778
3162006
se2s008
1000809
Mas: 0000
Win: 0,000
Pescidocalor
Ve tho 2
2 bioca
0001778
3162006
5628008
1000005
Max: 0000
Vin: 0,000
Pasudoclor
Vo tho il
Ztot000
— 00001778
3162006
se2m008
1000009
Ma: 0004223
Vin: 0,000
Prouciocalor
Varitha it
= cot000
— 00001778
36200
se2se00
1000805
Vias: 146805
Win: 0,600
Peeudoclor
Ve tho 2
2 bioca
—oo001778
3162006
se2s008

1000009
Va: 1512005
Min: 0,600

Paoudiocalor
Veriha il
= cot000
— 00001778

3762006

se21008

1000009
Maw: 0004317

Vin: 0.000
Ve et
201000
— 00001778
316200
sere00
1000005
Max: 0000
Vin: 0,000
Paeudioclor
Ve tho 2
Ztoiona
— 00001778
3162006
se2m008
1000009
Ma: 2850 05
Vin: 0,600
Paouciocalor
Veriha, il
= coto00
— 00001778

36200

— 00001778
3162008
5623008
1000009

Max: 2943008

Min: 6,000

Vet ha i 2

= coiona

— 00001778
3762006
se21008

1000009
Ma: 0000
Vin: 0.000

Preuciocalor
Ve, it
201000
—oou0n77e

316200

2100

L oo0e0s
Via: 0002600
Win: 2513005

Peecdocor
Ve tho
“Tot00a
00001776
162e08
5623008
1000009
Ma: 0000
Vin: 0.000
Veriiha 2
coiosa
— 0000778
36200
21000
1000809
Ma: 0900
Win: 0.000

Figure 14. As Fig. 10 but now edge-on, sliced through the particles.
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Figure 15. Continuation of Fig. 14.
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Figure 16. As Fig. 14 but now zoomed in.
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Figure 17. Continuation of Fig. 16.
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