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• Toy-model for Einstein-Hilbert action extensions

• Modified Friedmann equations

fR ⌘ @f

@R

H2 =
2

3
a2(⇢+ ⇢e↵) ! we↵ = we↵(a, fR)

• f(R) models
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modified growth

Ferraro et al. (2010) (arXiv:1011.0992)

• Modified growth equation
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cluster abundance
• Sheth-Tormen mass function (arXiv:9901122)
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• Tinker mass function (arXiv:0803.2706)
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Large field constraints: 

current status

Schmidt et al. (2009b) (arXiv:0908.2457)

1. Enhancements calculated at z=0!
2. Effective σ8 (not full likelihood calculation)!
3. Cluster sample z = 0 - 0.15!
4. {As, Ωm, fR0}

Lombriser et al. (2011) (arXiv:1003.3009)
1. Tinker HMF → overestimation for |fR0| 

→ 10-4!
2. ΛCDM Tinker parameters used for f(R)!
3. Cluster sample z = 0.18



outlook
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1. Improve constraints on f(R) with a more 
robust analysis (Cataneo et al., in prep.)

2. Use HMF consistently including the 
suppression of gravity modifications

Lombriser et al. (2013) (arXiv:1312.1292)

• Refined analysis using WL mass calibration (Mantz 
et al., in prep.; von der Linden et al., arXiv:
1208.0597;  Kelly et al., arXiv:1208.0602; Applegate 
et al., arXiv:1208.0605)!

• Cluster sample z = 0 - 0.5 (Allen et al., arXiv:
0706.0033; Mantz et al., arXiv:0909.3098; Mantz et 
al., arXiv:0909.3099)!

• Allow uncertainties in HMF (departure from 
universality) (Mantz et al., arXiv:0909.3098)!

• Full redshift dependence


