The EDGE-CALIFA Survey: Evidence for Pervasive Extraplanar Diffuse Ionized
Gas in Nearby Edge-On Galaxies
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EDGE-CALIFA: arXiv:1905.05196, resubmitted to
CARMA CO survey of 123 gal ApJ after one round of refereeing
The sample:

156 gal i=90 (LEDA) — 54 high-fidelity edge-on (sym. dust lane/thin systems, no spirals...)
Robust Ha-maps and clear rotation => 25 in the final sample
(only 4 have good CO-maps)
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Vertical Gradients in lonized Gas Rotation Velocity (“lags”)
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17 galaxies with significant lag

MaNGA (Biziaev+17):
37% with Lag

CALIFA:
60% Lagging Ha

[MoTomy 4TO nyyiue
NPOCTPaHCTBEHHOE
paspelleHne n soobuue...

molecular gas. Similarly, we find no galaxies in which the
ionized gas rotation velocity increases with height above the
midplane (given the uncertainties). We note that the fractions
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Radial variations of the Lag

Galactic fountains: dlag/ar < 0
’i" (e.g. Shapiro & Field 1976; Bregman 1980; Barnabe et al. 2006; Marinacci et al. 2010, 2011)

Cylindrical accretion: dLag/dr =0
l (e.g. Kaufmann et al. 2006)

Inclined accretion: 8Lag/dr = 0
(e.g. Binney 2005)

L Accretion and inflow: aLag/or > 0
—_ (e.g. Combes 2014) r

(=i
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Radial variations of the Lag

0.09 _— | .
o CALIFA (this work)
0.08 + Literature HI studies ||
l Ho in NGC 4302 |1 36% - no radial variation in the lag
0.07F 1 24% with lags that shallow with radius
= 0.06 1 40% with lags that steepen with radius
7 0.
?‘J 0.05 - .
= 0.04| :
2 HabniopgatwTca Bce
b 0.03T 1 BO3MOXHble KOMOUHaLMM
0.02 - | Het H1 yncTom akkpeuun,
HW YNCTbIX POHTAHOB
-
D | I i I 1 i I i i 1 | i 1 1 1 1 1 1 i 1
-20 -10 0 10 20 30

# Shallowing ALag AT {1{113 g~ kpc _!:1 Stecponing —

Figure 8. The distribution of radial variations in the lag (ALag/Ar)
for the sample. We find no systematic shallowing (or steepening)
of the lag with radius. The green line segments show radial lag
variations from previous HI studies (see values and references in
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Lags: Thick-Disk potential
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Given the assumptions, we conclude that the majority of the radial lag 'glr'adient we
measure is likely due to the potential and does not give much information about the
origin of the eDIG.
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- the lags are indeed due to a thick, eDIG layer similar to the WIM in the MW

T.€. CaM ra3s MOHN30BaH 3Be3006pa3oBaHneM (yTeukn n3 obnacren Hil)

XKanylTcsl, YTO HYXXHa OMUCMepPCUsi CKOpPoCcTen

- a BOT pagnanbHOe U3MeHeHne MoOXeT ObITb pa3HbIM (B oTnnydmne oT HI, rae Habnoganock
TOJIbKO pagnasribHoe YMeHbLUEHME N CBA3aHHO C pa3HOW NpMpoaon rasa

(BHYTPEHHEN NN BHELLHEN), KPOME TOro, YaCTUYHO eLlle — 1 NPOCTO BINSIHWE NoTeHumMana
TOJSICTOro Agncka. Bcé croxxHo.

PaboTa TwarenbHas, akkypaTHasi, XOpoLO CTPYKTYpUpoBaHa
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