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Navarro-Frenk-White (NFW) Profile
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Concentration:
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Accumulated Mass Method
M(rs) = 0.193
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Fit vs. Accumulated Mass vs. Peak
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c-M Relation
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Stacked Profile

1014

dM
/d

r
[M

pc
�

1 M
�

]

z = 0

NFW, c = 5.00, c2
n = 32.39

Einasto, c = 4.98, c2
n = 1.85

1013

z = 3

NFW, c = 3.46, c2
n = 6.62

Einasto, c = 3.38, c2
n = 1.32

10�1 100

r/r200c (3D radius)

�3.5

�3.0

�2.5

�2.0

�1.5

�1.0

�0.5

n e
ff

10�1 100

r/r200c (3D radius)

�3.5

�3.0

�2.5

�2.0

�1.5

�1.0

�0.5

10�1 100

1013

1014

1015

S
[M

pc
�

2 M
�

h]

10�1 100

1013

1014

1015

10�1 100

R/r200c (projected radius)

0.0

0.2

(S
N

F
W

�
SE

in
)/

SN
F

W

10�1 100

R/r200c (projected radius)

0.0

0.2



1012 1013 1014 1015

M200c [h�1M�]

0

2

4

6

8

10

(1
+

hz
i)

0.
38

c 2
00

c

Outer Rim Stacked Fit
Q Continuum Stacked Fit
Outer Rim, Einasto
Q Continuum, Einasto
Johnston+ 2007

Mandelbaum+ 2006
Mandelbaum+ 2008
Niikura+ 2015
Oguri+ 2012
Okabe+ 2010

Okabe+ 2013
Okabe & Smith 2016
Sereno & Covone 2013
Umetsu+ 2011
Umetsu+ 2014

Umetsu+ 2016
Umetsu & Diemer 2017
Foex+ 2014
Cibirka+ 2017
Brimioulle+ 2013



Stacked c-M
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Relaxed Fraction
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Relaxed Fraction
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Other Simulations
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Conclusion
• State-of-the-art simulations provide superior statistics for 

concentration measurement 

• Two methods to find the concentration of (stacked and 
individual) simulated halos 

• Concentration-mass relation: agreement with 
observations and other simulations 

• Scaling by M*: power-law behavior below a threshold 
mass, transition to constant


