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Luminosity density field in the SDSS

Courtesy:	Juhan	Liivamägi



Observations: selection effects

Tempel	et	al.	(2012,	2014) Liivamägi,	Tempel,	Saar	(2012)



Observations: redshift space distortions

Tempel	et	al.	(2012,2014,2016)

Using	friends-of-friends	galaxy	groups,		

we	suppress	the	fingers-of-God	distortions.

Courtesy:	Tully	et	al.	2014,	Nature,	513,	71



Friends-of-Friends + multi-modal analysis

Tempel	et	al.	(2016)



Local Universe (2MRS data)

2016,	A&A,	588,	A14



FoF groups vs Tully groups
Tempel	et	al.	2016,	A&A,	588,	A14	

Tully	R.	Brent,	2015,	ApJ,	149,	171



Bisous model —
detecting filamentary 

patterns in point processes



Detected filamentary pattern

Courtesy:	Juhan	Liivamägi

Tempel	et	al.	(2014)



Bisous model in action



Detected filament spines
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Orientation of cosmic web filaments 
with respect to the underlying velocity field

Tempel,	Libeskind,	Hoffmann	et	al.	(2014)



Filaments from the galaxy distribution 
and from the velocity field in the local universe 

Libeskind,	Tempel,	Hoffman,	Tully,	Courtois	(2015)



Filaments	in	the	SDSS



 
The alignment of galaxies 

in filaments



Galaxies in filaments have more satellites: the influence of the 
cosmic web on the satellite luminosity function in the SDSS

Guo,	Tempel	&	Libeskind	(2015)

Satellite	luminosity	with	respect	to	central	galaxy
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The alignment of satellite galaxies and cosmic 
filaments: observations and simulations 

Tempel,	Guo,	Kipper,	Libeskind	(2015)

Angle	between	the	satellite	position	and	filament	axis

SDSS	observations Millennium	simulation



Galaxy Spin Alignment in Filaments: 
Observational Evidence

Tempel	&	Libeskind	(2013);		Tempel,	Stoica	&	Saar	(2013)

Spiral	galaxiesElliptical	galaxies

Inner	part	



Galaxy pairs align with galactic filaments 
Tempel	&	Tamm	(2015)
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Conclusions

Galaxy filaments have a measurable 
effect on the evolution of galaxies



Mysterious object

Thank you!


