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3D	radia(on	hydrodynamic	simula(ons	of	AGB	binary	systems	
	

Close	binaries	may	have	circumbinary	disc	

Chen++17,	MNRAS	468,	4465	



3D	radia(on	hydrodynamic	simula(ons	of	AGB	binary	systems	
	

Wide	binaries	may	have	spiral	structure	

Chen++17,	MNRAS	468,	4465	



Dealing	with	the	Core	of	the	Giant	
•  Use	MESA	to	obtain	RGB	

profile.	

•  Choose	cutoff	radius	and	
replace	core	with	point	
par'cle.	

•  Spline	func'on	(Springel	
2010)	for	gravity,	with	
so[ening	length	=	cutoff	
radius.	

•  Hydrosta'c	core	profile	
obtained	by	solving	a	
modified	Lane-Emden	
equa'on,	itera'on	to	
sa'sfy	BCs	(Ohlmann+
+2017).	
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Stabilizing	the	Giant	

•  Ambient	pressure	
•  Velocity	damping	(Pakmor++	2012)	
•  Boundary	condi'ons	
•  Refinement	



Setup:	Relaxa'on	Run	
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Setup:	Binary	Run	
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Concluding	Remarks	
1st	goal:	reproduce	first	20-40	days	of	Ohlmann++16a	sim	

–  so[ening	length	(factor	or	2)	
–  ambient	density	(orders	of	magnitude)	
–  resolu'on	(factor	of	2+)	
–  rota'on	(not	yet	implemented)	
–  total	relaxa'on	'me	(factor	of	5)	
–  box	size	(factor	of	8)	

	

Then	lots	of	interes(ng	possibili(es...	
–  Accre'on	onto	secondary	
–  Explora'on	of	parameter	space	
–  Magne'c	fields	
–  Radia'on	transport	
–  Etc.	


