
Update on mass functions



Constantin’s code updated to new CCL
• High sensitivity to mass definition

huge difference… ! 

Boquet 
m200c

m200c
m200m



Mass functions: fof or SO ?
• Not really possible to compare 200c and mfof, no much mass functions can use both (in CCL)


• Only SO masses: 

• m200c: 


• Bocquet16 (Include or not baryonic effects), 


• Bocquet20 (use MiraTitanHMFEmulator), 


• Despali16 (can be ellipsoidal)


• m200m: Bocquet16, Despali16, Tinker08 (can be translated to m200c), Tinker10 (idem + mass function can be normalised to yield 
total matter density when integrated over mass at all redshifts) 


• Only fof masses 

• Augulo12, Jenkins01, Press74, sheth99, 


• Both:


• Watson13



M200c
• Bocquet16 has the option of (Hydro, True or False) 

• True (-): use the parametrization using dark-matter-only 
simulations. False (..): include baryonic effects


• Tinker10 has the option of normalisation of HMF (True or False) 

• True (..) : mass function normalised to yield the total matter 
density when integrated over mass at all redshifts (as opposed 
to z=0 False (-))


• Despali16 has the option of using ellipsoidal parametrization 
(True (..) of False (-) ) 

• BTW, there is typo in the CCL implementation: « coeffs = [[A1, 
A0], [a2, a1, a0], [p2, p2, p0]]»  -> should be [p2, p1, p0]]


• https://ccl.readthedocs.io/en/latest/_modules/pyccl/halos/
hmfunc/despali16.html#MassFuncDespali16 


• discussed here : http://111.229.182.18:9999/LSSTDESC/
CCL/issues/1195 


• should be corrected soon. Maybe explain why this is 
so off ! 

https://ccl.readthedocs.io/en/latest/_modules/pyccl/halos/hmfunc/despali16.html#MassFuncDespali16
https://ccl.readthedocs.io/en/latest/_modules/pyccl/halos/hmfunc/despali16.html#MassFuncDespali16
http://111.229.182.18:9999/LSSTDESC/CCL/issues/1195
http://111.229.182.18:9999/LSSTDESC/CCL/issues/1195
http://111.229.182.18:9999/LSSTDESC/CCL/issues/1195


Despali, ellipsoidal
• Ellipsoidal Halo Finder


• Despali 2013: paper 

https://watermark.silverchair.com/stt235.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA1UwggNRBgkqhkiG9w0BBwagggNCMIIDPgIBADCCAzcGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMfZrwWorr43Ntp6I1AgEQgIIDCPmZmgkSzOZApfvJhnHhHQoahmlRJwYDE3d6-uNPBZK_dAHMjP-Wr0240WKEFazcW9Pz4A4AmF6RJPGfVYqctu3kdkzkBXkmETdQv0mUw4vcWThIJtI2S3-MuE00qUiSmh811kcMzCVoinnOtZ2GSY4fS1sd6-ibYjAuVCa5xr0r1qWnTQ_kMg_jE1zY3g-N34tOJ85FBioc6u2eADgBW8rjE9-3423eUSg0Y20aW4nVhxwyYGpKSJ_MteofB3rwoo1_G4hn_zuGppFbHZiquqvYHVtkA3S3wuUCbP50HdXbfUEy8zP1DHz8lp6sF5roxV2kfsfQ6uybzpelVBxKQPSmnbTnlvTT-mqr1k21OK8rb8pufIR8O2DACp9IoF6nzKeYlCYDYtOmSkSwx3YeulMaDO8p-e-4joaRzpEX23geCy3zsmSslHDNtCFVno9g_vbIx3j-oPOBATZUEOONmBexS1NDVPF7rHmfsGUuVYWDjObf1Y8hKNamh06UrNq3C5x8yw4ECiWcJEkJ3QATmvjBEeL3tUBE7GhKVk611cueiGXMfxaeZgv6nbl1e8gSrdPokclHDZLF6S5bYCDoeHw7hA17Mj_X5WTzxMDRA_voIDy6wq7-YQAZtzOqSTOJog3Ia0BeQ3sZK-VGmFBt3WOECA2e1HL170sIGTHwKsHJmfLYNg6h8jQAUdHnKLRse0sPAIuc_h-ifm1WCo1al6Y-uNo72U06ctzY6IsIvlfpkTw07rEFNYr4g_u6mq_f0c5WxYYCf1GDXk3ggdDzJ6MSvfONfB4W1Wme0PLJ8DNx8EQiWU7ORTLKo79jnQEhLqRqG8QwFcdEwpQ16T-Bh1VOH_O6UGpK4lNuCGpplyX3aR9-uU0O8IDf2qQfqv5Kn8yzRHLxPZZHEmeqYwxhZEUn2vi11_OkOf5feLeaTNtEYBX-IKjMy-GgGNf2cCGZRPJhUYbzCHGWOwwHaFnWF3Z-Lvko-eoD4dTyZ3lVUaaFB0KuuaB7DpL68jjOy9yBa05LK89UCoIx




mfof
• Sheth99: can use the fit to the critical 

overdensity deltac by Nakamura&Suto97 (True 
(..)), otherwise use deltac=1.69 (False (-))


• Watson13 has the best fit to the DC2 catalog ! 


• accept both fof and SO masses (https://
arxiv.org/pdf/1212.0095 ) 


• «The mass function from SO haloes 
exhibits a clear evolution with redshift, 
especially during the recent era of dark 
energy dominance (z < 1). » -> redshift-
parameterised fit for the SO mass 


• «The FOF mass function displays a 
weaker evolution with redshift. » -> 
universal fit for the FOF mass function

Angulo12
jenkins01
press74

sheth99
sheth99, deltac(true)

watson13

https://arxiv.org/pdf/1212.0095
https://arxiv.org/pdf/1212.0095


m200c vs mFOF

• LL = linking length (for FOF 
algorithm)



Next steps

• use emulators to see how this compare


• Run all mass function on a generated catalog built with a given mass 
function, to extract systematic uncertainties


• maybe some HMF can be removed ? (Despali, Press74)


