250 Mpc/h, Bolshoi - e et Image 'b'y':"h'g_tbi'l[ﬁ,i'[iacc.'uqch:s'br(__e_duII:B.Q[sbd_illm'ages'.html3

=M

The abundance of
Bullet groups 11] LCDM

s '__-J-"G Fernandez Trlncado R = Forero-Romero G._JFoex
T A 5T, Verdugo V Motta el s

3 *I.I_ 1..

=

> _ 1Unl,ver3|ty i Besangon France~ ;

773 > 2Unlverstldad de Los Andes, Colombla
et R e 3Unlversldad de Valparaiso, Chile. )
2R "'Ce*ntro de Investlgacmnes de,Astronomla Venezuela i o Skl

. 5 o 4 : - =

- g -

III Reunlon de Estudlantes ae Astronomla Guanajuato MeX|co
05 1 A August2014 = - o7 e D




. - 4 * lmage by: http://hipacc.ucsc.edu/Belshgillmages.html

-
L - .

ABSTRACT

We estimate the expected distribution of displacements between the two dominant dark matter (DM)
peaks (DM-DM displacements) and between DM and gaseous baryon peak (DM-gas displacements)
in dark matter halos with masses larger than 10*h='M . We use as a benchmark the observation of
SL2S J08544-0121, which is the lowest mass system (1.0 x 10~ M y) observed so far ieatmmg a bi-
modal dark matter distribution with a dislocated gas component. We find that (50+10)% of the dark

matter halos with circular velocities in the range 300 km s~ to 700 km s~ (groups) show DM-DM

displacements equal or larger than 186 +30h~'kpc a‘-“. observed in SL2S J08544-0121. For dark matter
halos with circular velocities larger than 700km s {c]uqterﬂ this fraction rises to (70+10)%. Using
the same simulation we estimate the DM-gas displacements and find that 0.1 to 1.0% of the groups
should present separations equal or larger than 87 + 14k 'kpc CUIIP‘%pqu]ng to our observational
benchmark; for clusters this fraction rises to (7+3)%, consistent with previous studies of dark matter
to baryon separations. Considering both constraints on the DM-DM and DM-gas rh‘-“.placﬂnvntq we
find that the number density of groups similar to SL2S J08544-0121 is ~ 6.0 x 1077 Mpc ™, three
times larger than the estimated value for clusters. These results open up the possibility for a new
statistical test of ACDM by looking for DM-gas displacements in low mass clusters and groups.

¥

See more details in Fernandez-Trincado et al. (2014a)



. 7" Image by:httpl/hjacc.ucsc.edu/Bolshoillmages:htmk
.. E - - 1 . .

1 simulation over a cublc volumen of !

R .
: The Bolshoi simulation is the most
: accurate ‘cosmo al simulation
x. mf the ‘evoluti *arge -scale
. structure y ‘Universe” yet
is. the Russ,lah-

L] - k. N
We use  k the Bolshoi. Run, *a .
cosmological , Dark Matter only, .|«

250h™ Mpc.

-l- .
i . hZ- 80 = Z o ‘. e _1 -lt O-r g
- More details i s : *
http [lwww.multidark. orgl 3 o M

Mor d allsl' -

qrgIMuItllDa‘rkI
ti - 1

. e
Our Sample
.[1] Host halos (hdlos that are nof 4_1;
300 km s'(>1x 1013h M )
[2] Sub halos Wlth 8' rcular ; = .
[3] Fmally, we'asm @ach-host halo to |ts- most Qagswe su halp ' --.' 4
’ ’- ; : A T g » SR y -
o : . - s '.." '. L ‘ \ .-.'-




Bullet G

L
eometry

V. jiost > 700 kms ;

, 'In_lage by:-http':'IIh"hcc.ucSc._eduIBoIshoiIImages-.'html

Bullet Group

— V,»=270.7 kms™*
- V5, =4345kms™!

146,935 3320 3345 3350

: -
TN L
]

']
EnEEEENY

- startlng

.- sub-halo
first time
the host

"““sub-halo

to the'
Doff <

3355 336.0 336.5

enconunter

. = 1. First, when
% the sUb:Ralocr@sses .the _
- virial iadlus offthe host

a head on,

collisionr Doff, #1 "and sy
~1. Seeond, as - the~

crosses for
e®center of
‘hale. Doff<1.0

‘®and p ~1. Third, as the

. reaches

apogee dndfcomes back

ater of th!.halo.
and gH=1.



, 'In_lage by:-http':'IIh"ecc.ucsc._eduIBoIshoiIImages-.'html
.

L]

1000 02 04 06 08 1.0
D,y

T '- ‘ .- " .I I. ' ‘ -
(186%30) hr ikpc =m .glun and wncertainties in the separa‘oq between t?ie two dark matter clumps
estimated in Gastaldello et al (2014) for the SLZS J08544-0121 . " np :
' 3 " "
Between 40% to 60% of the groups show a dlsplacerﬁent equal or Iarger thq_nn“ls observaﬁona'l
benchmark: Ihls fraction rises to 60% and 80% m‘clusters




'In_lage by:-http':'IIh"hcc.ucsc._eduIBoIshoiIImages.'html.

o e e e el L
L .

'_.
i (e e
- A

P(>d))
=
S

% ~ i

0.05 0.10 0.15 0.20 0.25
dy h~'Mpc




.ucsc.edu/Bolshoill




-

&
"
. .J B2 Mpc/n Bolshai i 5 pe . i . e 155 Mpe/h Bolahoi

L
-

.

L3 J
.

A

"

ol S NN

5.9 Mpe/h Balghoi "‘ E

Como 1.8 Mpe/h Bolshod




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8

