
The Place of the
Local Group in the Cosmic Web

Jaime E. Forero-Romero
Universidad de los Andes (Colombia)

je.forero@uniandes.edu.co

in collaboration with
Roberto González (PUC), Sergio Contreras (PUC), Nelson 
Padilla(PUC), Stefan Gottloeber (AIP), Yehuda Hoffman 

(Jerusalem), Gustavo Yepes (UAM), Sebastian Bustamante 
(UdeA), Anatoly Klypin (NMSU), Rob Piontek, Matthias 

Steinmetz (AIP)

mailto:je.forero@uniandes.edu.co
mailto:je.forero@uniandes.edu.co


Image Credit & Copyright: Wally Pacholka (AstroPics.com, TWAN)

http://apod.nasa.gov/apod/lib/about_apod.html#srapply
http://apod.nasa.gov/apod/lib/about_apod.html#srapply
mailto:%20wallypacholka%20gmail%20dot%20com
mailto:%20wallypacholka%20gmail%20dot%20com
http://www.twanight.org/
http://www.twanight.org/


Garrison-Kimmel et al., 2013



Why getting into that trouble?



Because context is important



(CLUES - Constrained Local UniversE Simulations)

•Large Scales (5-7 
Mpc) are fixed

•Small scales are 
random.

•200 low res 
realizations until a 
LG is found.

•LG defined by mass 
and negative radial 
velocity). 

Gottloeber, Hoffman, Yepes 1005.2687



BOLSHOI
&.

CLUES

Random & Constrained Simulations



• Each halo has a mass between 5 1011 Msun and 
5 1012 Msun.

• The distance between centers of the halos is 
smaller than 1.0 Mpc  (Ribas et al. 2005)

• The relative radial velocity is negative.

• Absence of massive halos inside 3Mpc around 
each halo (Tikhonov & Klypin 2009)

• Absence of massive halos (>5 1013 Msol) 
around 7Mpc (Karachentsev  et al. 2004)

5 conditions to define Isolated Pairs



biased LG assembly in constrained simulations

JEF-R, Hoffman, Yepes, Gottloeber, 
Piontek, Klypin, Steinmetz, 1107.0017



biased LG assembly in constrained simulations
(formation time)

JEF-R, Hoffman, Yepes, Gottloeber, 
Piontek, Klypin, Steinmetz, 1107.0017



biased LG assembly in constrained simulations
(last major merger)

JEF-R, Hoffman, Yepes, Gottloeber, 
Piontek, Klypin, Steinmetz, 1107.0017



Conclusion #1

Constraints (large scales + meso scales)
produce special Local Groups



Use Bolshoi to study in detail the Isolated Pairs 

1st step: kinematics (Sohn, Anderson & van der Marel 2012)



JEF-R, Hoffman, Bustamante, 
Gottloeber, Yepes 1312.2587

the not-so-common LG kinematics in LCDM



JEF-R, Hoffman, Bustamante, 
Gottloeber, Yepes 1312.2587

small numbers to construct a new LG sample



kinematics impose a strong mass selection effect

Gonzalez, Kravtsov, Gnedin 1312.2587



Conclusion #2

The LG kinematics are not common in 
LCDM. 



Conclusion #3

Requiring consistency with observations 
imposes a tight constraint on the LG mass.



Use Bolshoi to study in detail the Isolated Pairs 

2nd step: environment (Forero-Romero et al. 2009)



Data publicly available



what is the environment of these LG pairs?

defined over a grid of 1Mpc/h + 1Mpc/h gaussian smoothing



local matter over-density around pairs

JEF-R & Gonzalez, in prep.



T-web ellipticity around pairs

JEF-R & Gonzalez, in prep.



T-web prolateness around pairs

JEF-R & Gonzalez, in prep.
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strong T-web alignments for pairs

JEF-R & Gonzalez, in prep.



strong anti-alignment of n with e3

JEF-R & Gonzalez, in prep.



weak alignment of n with e1

JEF-R & Gonzalez, in prep.



strong alignment of r with e3

JEF-R & Gonzalez, in prep.



strong anti-alignment of r with e1

JEF-R & Gonzalez, in prep.



alignment of peculiar velocities with e3

JEF-R, Contreras, Padilla, 
MNRAS accepted



2σ Sample
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JEF-R & Gonzalez, in prep.

Conclusion #4



• Density field constraints (large scales + meso 
scales) produce special Local Groups.

• The LG kinematics are not common in LCDM

• LG kinematics impose a tight constraint on 
the LG mass.

• In the T-web context, LG is most probably 
located in a filament with the r vector along 
the direction defined by e3.  

Conclusions




