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•What	is	fluid/hydrodynamics?

branch	of	physics	and	fluid	mechanics	that	studies	the	motion	of	fluids	(liquids	and	
gases)	under	the	influence	of	forces	such	as	pressure,	gravity,	and	external	constraints.	
Key	quantities	are	density,	pressure	and	velocity.	Described	by	hydrodynamic	
equations	(conservation	of	mass,	momentum	and	energy).


•Why	can	we	model	the	evolution	of	the	gas	in	the	Universe	with	
hydrodynamics?


physical	behavior	of	gas	in	galaxy	and	at	large	scales	over	cosmic	time	closely	aligns	
with	the	principles	of	hydrodynamics.	Despite	the	complex	environments	in	which	this	
gas	exists,	hydrodynamics	provides	a	robust	framework	to	describe	its	motion,	
interactions,	and	evolution	under	the	influence	of	physical	forces,	such	as	gravitational	
fields	from	DM,	stars	and	gas	itself.


•Which	numerical,	hydrodynamic	approaches	do	you	know?	
Summarise	the	main	differences,	advantages	and	disadvantages.


Eulerian	approaches/grid	codes:	Riemann	solver,	but	diffuse,	not	Galilean	invariant

Langragian	approaches/SPH	codes:	automatic	refinement,	Galilean	invariant,	but	
shocks	and	contact	discontinuities	problematic

Moving	mesh:	automatic	refinement,	Galiean	invariant,	accurate	hydro	solver…


