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Abstract

The spatial and kinematic distribution of warm gas in and around the Coma Cluster is presented
through observations of Ly absorbers using background QSQOs. Updates to the Ly absorber distri-
bution found in Yoon ot al. (2012) for the Virgo Cluster are also presented. At 0.2-2.0R,;, of Coma we
identify 14 Ly absorbers (Ngp= 1028159 c:m_Q) towards 5 sightlines and no Ly absorbers along 3
sightlines within 30 cqma. For both Coma and Virgo, most Lya absorbers are found outside the virial
radius or beyond lo, consistent with them largely representing the infalling intergalactic medium.
The few exceptions in the central regions can be associated with galaxies. The Lya absorbers avoid
the hot ICM, consistent with the infalling gas being shock-heated within the cluster. The massive
dark matter halos of clusters do not show the increasing column density with decreasing impact pa-
rameter relationship found for the smaller mass galaxy halos. In addition, while the covering fraction
within Ry, is lower for clusters than galaxies, bevond R, ;. the covering fraction is somewhat higher
for clusters. The velocity dispersion of the absorbers compared to the galaxies is higher for Coma,
consistent with the absorbers tracing additional turbulent gas motions in the cluster outskirts. The
results are overall consistent with cosmological simulations, with the covering fraction being high in
the observations standing out as the primary diserepancy.



Virgo & Coma clusters

Table 1. The properties of the Coma and

Virgo Clusters

Coma Virgo ref.

My (Mg) 1.4x 10" 219x10"  ab

Ry (Mpe) 2.9 1.567 a.b

D (Mpe) 105 16.5 c.id

v ( km s 1) 6930 1133 e.d

oy (kms—1) 1008 544 e
NOTE—a ol oy [ 20003 ) b
Mamon el al 004y e Brrad b oal, {2000)
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Figure 3. Velocity distribution of galaxies (top) and Ly« ab-
sorbers (bottom) for the Coma Cluster (left) and the Virgo
Cluster (right). Dashed lines and dotted lines represent the
central velocity and velocity dispersion for each cluster.
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Lessons from the Auriga discs: The hunt for the Milky
Way’s ex-situ disc is not yet over
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ABSTRACT

We characterize the contribution from acereted material to the galactic discs of the Au-
riga Project, a set of high resolution magnetohydrodynamic cosmological simulations
of late-type galaxies performed with the moving-mesh code AREPQO. Our goal is to
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Run M.ir Reie M., My Rq My, Rog n D/T Rop

[109Mg] [kpe] [101%Mg]  [10'°Mg] [kpc] [101%Mg]  [kpe] [kpe]

Au-2 191.466 261.757 7.045 6.377 11.644 2.341 2.056  1.529 0.73 37.0
Au-3 145.777 239.019 7.745 6.288 7.258 2.039 1488  0.987 0.76 31.0
Au-4 140.885 236.310 7.095 3.662 3.929 2.005 1.740  1.352 0.65 24.5
Au-5 118.553 223.091 6.722 4.509 3.583 1.806 0.839  0.874 0.71 21.0
Au-6 104.385 213.825 4.752 3.315 5.949 1.649 2.851  2.000 0.67 26.0
Au-7 112.043 218.935 4.875 2.458 5.140 2.045 1.731  1.740 0.55 25.0
Au-8 108.062 216.314 2.990 2.457 6.572 0.652 2,147 1.328 0.79 25.0
Au-9 104.971 214.224 6.103 3.597 3.367 2.169 0.999  0.948 0.62 19.0
Au-10 104.710 214.061 5.939 2.378 2.596 3.152 1.080  1.181 0.43 16.0
Au-12 109.275 217.117 6.010 4.315 3.290 1.134 0.892  0.759 0.79 19.0
Au-13 118.904 223.325 6.194 1.675 3.382 3.798 1.403  1.549 0.31 15.5
Au-14 165.721 249.442 10.393 6.359 4.186 3.184 1.138  1.586 0.67 26.0
Au-15 122,247 225.400 3.930 2,772 5.320 1.047 2.216  2.000 0.73 23.0
Au-16 150.332 241.480 5.410 5.059 9.030 1.175 1.825 1.391 0.81 36.0
Au-17 102.835 212.769 7.608 2.563 4.191 4.641 1.208 0.831 0.36 16.0
Au-18 122.074 225.288 8.037 5.205 3.719 2.461 1.225  0.950 0.68  21.0
Au-19 120.897 224.568 5.320 3.532 4.805 1.428 1416  2.000 0.71 24.0
Au-20 124.922 227.028 4.740 2.248 8.019 2.353 2.174  1.886 0.49 30.0
Au-21 145.090 238.645 7.717 6.005 4.607 1.240 1.188  1.064 0.83 24.0
Au-22 92.621 205.476 6.020 2.851 2.249 2.709 1.014  0.934 0.51 13.5
Au-23 157.539 245.274 9.023 5.547 4.985 3.192 1.708  1.438 0.63 25.0
Au-24 149.178 240.856 6.554 3.756 5.570 2.186 0.946  0.969 0.63 30.0
Au-25 122,109 225.305 3.142 2.475 6.695 0.934 2.951 1.879 0.73 21.0
Au-26 156.384 244.685 10.967 4.697 3.141 5.456 1.116  1.017 0.46 18.0
Au-27 174.545 253.806 9.606 7.229 4.287 1.742 0.947  1.065 0.81 26.0
Au-28 160.538 246.833 10.448 6.761 2.159 2.359 0.948  1.109 0.74 17.5
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Figure 1. Ratio of the total ex-situ to in-situ disc mass, n, for
the different Auriga galaxies. Only stellar particles with R < Ropt

and |Z| < 10 kpe are considered. Blue, red and green symbols in-

dicate the results obtained when a cut in the circularity parameter

at 0.7, 0.8 and 0.9 is imposed. respectively. The horizontal dashed

lines indicate a 5% mass ratio.
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Figure 2. Surface density ratio, g = Eassitn/ Zinsitu, as a function of galactocentric distance for the different Auriga galaxies. For

comparison, distances are normalized by the corresponding Ropi. The horizontal dashed lines indicate a 5% density ratio.
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Table 2. Main properties of the most significant contributors to
the ex-situ dises. The columns are 1) Model name, 2) Satellite’s
peak total mass, 3) Lookback time at which each satellite crosses
the host Ry for the first time, and 4) Angle between the angular
momentum vectors of the dise and the satellite orbit, measured
at teross.
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Figure 7. Top panels: The red (blue) lines show the time evolution of the angle between the angular momentum of the disc and that of

the orbit of the most significant (second) contributor. The black lines show the time evolution of the orientation of the angular momentum

vector of the dise with respect to its orientation at the present-day. Bottom panels: The red (blue) lines show the time evolution of the
galactocentric distance of the most significant (second) contributor. The black lines show the time evolution of the host Ry,
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Bbibopka

Name Hubble type P.A. Inel. Distance
deg. deg. Mpec

NGC 0055  SB(s)m 110+£3  7BLY 1.98+0.05
NGC 0224 SA(s)b 3Tl 78Xl 0.76:0.02
NGC 0247 SAB(s)d 1693 7742 3.510.09
NGC 0253 SADB(s)c 2304+£2 TTxl 3.560.13
NGC 0300  SA(s)d 2003 466 1.97+0.05
NGC 0925 SAB(s)d 283+2 61%5 8.914+0.28
NGC 1365 SB(s)b 218+2 39%8 17.7+0.81
NGC 2366  1B(s)m 4246 68L5 3.3420.09
NGC 2403 SAB(s)cd 12441 61£3 3.17+0.08
NGC 2541 SA(s)ed 170£3  64%4 11.5£0.47
NGC 285841 SA(r)b 15043 70L£2 14.50.47
NGC 2976  SAc pec 3231 6145 3.630.13
NGC 3031 SA(s)ab 330+4 59x5 3.61+0.09
NGC 3109  SB(s)m 9243 80+4 1.37+0.03
NGC 3198  SBirs)c 21545 T0x1 13.3£0.55
IC! 2574 SAB(s)m 35+5 6510 3.89L0.14
NGC 3319  SBirs)ed 332 5714 13.04+0.53
NGC 3351 SB(r)b 19241 4745 10.4£0.28
NGC 3370 SA(s)c 3273 555 26.1+0.72
NGC 3621  SA(s)d 3dd+d4 6567 6.72+0.18
NGC 3627 SAB(s)b 17241 5845 9.030.29
NGC 4244 Sﬁ[s)cd 222+1  88x3 4.6140.19
NGC 4258  SAB(s)be 331+1 7243 T.31+0.16
NGC 4414 SA(rs)e? 160+£2 5214 17.80.74
NGC 4535 SADB(s)c 180£1 41£5 16.1+0.66
NGC 4536  SADB(rs)be 300+£3  69x4 14.6+£0.60
NGC 4605 SDB(s)e pec 203+2 695 5.54410.25
NGC 4639 SAB(rs)be 31141 4242 22.0+0.71
NGC 4725  SADB(r)ab pec 303 50+5 12.54+0.46
NGO 5584  SAB(rs)ed 15244 4444 22.440.72
NGC 7331  SA(s)b 16943  75%3 13.84£0.51
NGC 7793  SA(s)d 2002 503 3.584+0.11

Table 1. The Tullv-Fisher Calibrator Sample.
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Figure 1. The distribution of morphological types of the galaxies

in our sample.

Sab She Sed Sdm Im
Hubble-type




doTomeTpuna B 1211 nonocax

== 4.5
+ 2.6
— Ka [
i e
=4
e
._'Jr__ i
== r
g
-+ u
NUY

—+— Fuvy

£

il
s

p lrnng farcsec

(53
...I

H)

. t ; : | .

1] Tl 1K) 150 2(d) 20 Ll 2
Radius {aresec)
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Figure 3. Compilation of extended HI rotation curves of our sam-
ple galaxies plotted on the same linear scale. Blue curves belong
to galaxies with Rre (Vinaz < Vypat) and red curves are declining
rotation curves (Vipas > Vilat).
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Band o (dex)
1’1’;53,'[ ) Vinax L';f Lot
0.14 —r—7—7—1— — . FUV  0.12£0.045 0.124£0.022  0.122x0.022
e . """" ® Wi NUV  0.1220.048 0.123+0.024  0.117x£0.024
0.12 } ] I, @ Viaa[ u 0.009+0.062  0.009+0.031  0.091+0.031
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0.04 K 0.046+=0.022 0.049+£0.011  0.042+0.011
0.02 3.6 0.043£0.019  0.046£0.01 0.036+£0.01
4.5 0.044+£0.02 0.047+£0.01 0.036+£0.01
1 1 1 1 1 1 1 1 1
0:00 FuovNuv v g r i =z J H K 36 45 Table 5. Tightness of the TFrs in different photometric bands
Band measured in dex. Column (1): photometric band; Column (2)-

Column(4): tightness of the TFrs based on H-"E;f[:,, Viaz and Viyiae,
measured in dex;
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