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Ram pressure stripping in galaxies

Stripping modeling compares the 
exerted pressure with the galaxy 
anchoring self-gravity

Analytic profiles of Pram can be obtained 
by analyzing hydrodynamical 
simulations.

Here we revisit the Tecce+11* (T11) 
analytic RP profile, analyze its (missed) 
predictions and introduce a new 
universal profile.

© NASA Goddard Space Flight Center
(*) 2011/MNRAS/416/3170
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Numerical simulations

● Cosmological hydrodynamical (re)simulated 
regions: galaxy groups and clusters

MDM ~ 1.13 x 10  ⁹ h⁻1 Mʘ

Mgas ~ 1.69 x 10⁸ h⁻1 Mʘ 

● 3 massive clusters (~1015Mʘ)
12 low-mass clusters (~1014Mʘ)
and a set of galaxy groups
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Problem: T11 (MNRAS/416/3170) ram pressure profile 
● Pram in halos can be described with a β–profile

where

● Using Tecce+10 (MNRAS/408/2008) technique to 
measure Pram using the gas particles around each satellite, 
the β–profile fit gave:

● We applied the same method to measure RP in 
each satellite location for different distances, 
epochs and halo masses.

Inconsistent
modeling
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New ram pressure profile
● RP profile is better described with a damped 

power-low, and only the power is dependent 
on host halo mass

where

and to avoid degeneracies:

arXiv: 2102.00132

https://arxiv.org/abs/2102.00132
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New ram pressure profile
● Temporal evolution of the parameters ● Profile predictions



Cristian Vega-Martínez, ULS

T11 profile New profile
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Effect in the galaxy properties  

● We applied the semi-analytic model of galaxy formation SAG 
on these simulations. Among the included processes, we 
highlight: SAG retains the hot gas of satellites after infall, 
and it applies RPS/TS.

● Three model variants were considered:

1) a fiducial model using measured Pram,

2) one using T11 RP profile

3) one using the new profile

● We focus on the massive clusters. The current fraction of the 
total stripped mass is calculated for each satellite:
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Conclusions
● T11 analytic fit (β–profile) is disproved as a predictive RP profile

● We introduced a new universal profile to describe RP in galaxy groups and clusters:

● Present-day galaxy properties calculated with SAMs are independent of the RP 
modeling applied. However, it has an strong impact on low-mass (M* < 10  M⁹ ʘ) 
high redshift (z > 1) satellite galaxies, particularly on their sSFR.
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