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Lagrangian	vs	Eulerian	Cloud	

SPH	 MCRT	



Voronoi	tessellaPon	



Voronoi	tessellaPon	

Hubber,	Ercolano	&	Dale	(2016)	



An	SPH	parPcle	and	its	kernel	
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Yes.	And	this	is	how.	

Divergence	

Theorem	
Green’s	

Theorem	

f (x)dx = F(b)−F(a)
a

b

∫



Divergence	Theorem	
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Green’s	Theorem	
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Final	soluPon	
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Kernel	IntegraPon	in	2D	

Petkova	et	al.	2018	



Kernel	IntegraPon	in	3D	
Petkova	et	al.	2018	

h\ps://github.com/mapetkova/kernel-integraPon	



Numerical	Tests	
Petkova	et	al.	2018	



Comparison	with	the	Common	Density	

CalculaPon	Methods	

SN	shock	

Uniform	cube	

Clumpy	cloud	

Disk	galaxy	

Petkova	et	al.	2018	



Density	CalculaPon	Timing	Tests	
Petkova	et	al.	2018	



SPH	 MCRT	
Moves	parPcles	
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based	on	forces.	
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Thermal	energy	
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parPcles	



Live	radiaPon	hydrodynamics	

SPH:	Phantom	(Price	et	al.	2017)	

	

+	

	

MCRT:	CMacIonize	(Vandenbroucke	&	

Wood,	in	press)	

	

+	

	

Density	mapping:	Petkova	et	al.	2018	



Live	radiaPon	hydrodynamics	(test):	

D-type	expansion	of	an	H	II	region	
Bisbas	et	al.	2015	
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Live	radiaPon	hydrodynamics	(test)	



Soon	to	come…	

Dale	et	al.	2012	



MulPple	sources	



Open	QuesPon:	ResoluPon	

Koepferl	et.	al	(2016)	



SPH	 MCRT	
Moves	parPcles	

to	new	posiPons	

based	on	forces.	

Propagates	light	

through	a	density	

grid.	

ParPcle	posiPons,	

density	structure	

Thermal	energy	

deposited	in	the	

parPcles	

Summary	


