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Ram pressure stripping in galaxies

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

Pram = PiemV> > 271G gise(R)Zeo1d(R)

Analytic profiles of P..m 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.
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Rooo  Ma200 Rsoo  Msoo
Mpe 10'4Ms Mpe 104 Mg

Numerical simulations 6762 106 133 071 103

g914.a 1.09 1.43 0.71 1.06

Cluster

gl542.a 1.043 1.30 0.69 0.94

* Cosmological hydrodynamical (re)simulated
regions: galaxy groups and clusters g3344.

g6212a 106 131 070  1.00
Mom ~ 1.13 X 10° h~ Mo

1.07 1.39 0.73 1.07

g5l.a 2.37 15.30 1.57 11.16

Mgas ~ 1.69 x 108 h—* Mo gl.a 250  17.80 169  13.59
glb 1.67 536 106 343
gl.c 123 209 079 141
gld 1.07 140 061  0.66
gle 093 093 063  0.70

* 3 massive clusters (~10*Mo) gl.f 077 053 050 034

12 low-mass clusters (~10%*Mo)

g8.a 2.89 27.56 1.93 20.60

and a set of galaxy groups g8.b .14 170 074 120
g8.c .03 124 061  0.66
g8.d .00 114 066 0.8l
g8.e 096 100 063  0.69

g8.f 0.87 0.76 0.54 0.47
g8.g 0.76 0.49 0.50 0.36
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Problem: T11 (MNRAS/416/3170) ram pressure profile

*  Pumin halos can be described with a B-profile .

21-3B(M.z)
Pram(M,Z) = PO(Ms Z)

r
1+(rS(M')Z))

where

|
og(l

Po
0-1242 dyncm—2
Fs

) =Ap+ Bp(a —0.25),

= Ay + By (a — 0.25),
R>00

ﬁ = AB + Bﬁ(a = 0.25),
* Using Tecce+10 (MNRAS/408/2008) technique to

measure P..m USing the gas particles around each satellite,

the B—profile fit gave:

= (—0.8 +0.1) + (1.2 & 0.1) (log Mao — 12),
Bp = (1.2 £ 0.2) + (—0.4 = 0.1)(log Moo — 12),

= (0.59 £ 0.03) + (—0.14 & 0.02)(log Mago — 12),
B, = (—0.44 4 0.06) + (0.12 % 0.04)(log Mgy — 12),
Ag = 0.92 £ 0.08,
By =—04+0.1.
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We applied the same method to measure RP in
each satellite location for different distances,
epochs and halo masses.

14.8 <logMsy < 154, z=0

10g o (Pram[h? dyn cm_Z})
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A new analytic ram pressure profile for satellite galaxies

° RP pr0f||e |S better deSC”bed W|th a dampEd IC‘ri ILiun ,L‘t';lylzigu—]\'farl.fnez,l >* Facundo A. Gémez,' ERSUﬁa A:{Cltn?{:" Tomas H(Jngh3'4
power-low, and only the power is dependent
on host halo mass
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= We analyse two analytic fitting profiles to model the ram pressure exerted over satellites galax-

o 1es for differcnt eovironments and cpochs, using hydrodyvnamecal resimulations of groups and
clusters of galaxies (o measure the ram pressure from the gas particle distribution. First, we

g ( Z) 200 — ik sdictions given by a known F—profile model with the simulation measurements,

Pram(M, z) = Po(z)

3 profile is not in agreement with the expected behaviour by missing the depen-
“°r halo mass and halocentric distance. [t features a cmatic undercsiimation
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New ram pressure profile
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T11 profile New profile
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* We applied the semi-analytic model of galaxy formation SAG 3 200F | =
on these simulations. Among the included processes, we 5 : t_,’---' L
highlight: SAG retains the hot gas of satellites after infall, 0 it :":'I :I ] ¥5
and it applies RPS/FS. . wb 13
Z -——1
« Three model variants were considered: /g 60 F : _______ 3 "'iL
N I | -1
1) a fiducial model using measured Pram, g “or = -
: : I BTN A '
2) one using T11 RP profile gz T |
0 Py e
3) one using the new profile . w0 z=30 |—I1 ! ;ﬁ‘;pmﬁle_f
Z - Y == == T11 profile 1
. : = L. ]
 We focus on the massive clusters. The current fraction of the £ ISk : | !
total stripped mass is calculated for each satellite: = 0 TN : i——.
S OFr 0 o T
= [
= S I N I
; Mgps (> z) z SE_[+ ==y |
jRPS(“?) = M (Z) N E L LE a1 ._.-.i'l"lg PRI B
* R— 1 0 1 2
. log(frps(> 2))
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Conclusions

* T11 analytic fit (B—profile) is disproved as a predictive RP profile

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

1 o —% a(M>p,z)
Pram Ms =P
(M,2) = Polz) [f(Z) (Rzoo)]

a(M,z) = apm(z)log (M200 hl [M@]) -5.5

* 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° Mo)
high redshift (z > 1) satellite galaxies, particularly on their sSFR.
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