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General context | Age
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The method: individual detections He210
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The method: individual detections
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with individual detection of
atomic outflow
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The method: spectral stacking

Residuals

Stacking: whole sample

Stacking: non-detected outflows
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Both stacking of the whole sample and of

the non-detection sub-sample show
evidence for outflowing gas
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The method: spatial stackin

Rout ~ 1 kpc

|
|
|
: Rcore ~ 1.5 kpc
|
|
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A Dec [arcsec]

Possible evidence for [CII] halos around
dwarf galaxies (Romano et al. in prep.)

Romano+23 ‘
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Outflow efficiency: the mass-loading factor

Lower than predicted by chemical
evolution models...

10g(Mout) [Mo yr1]
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log(Moyt) = 1.13 log(SFRc) + 0.07

Romano+23

DGS stacking : whole sample
DGS stacking : non-detected out
DGS: individual

SFGs @ z>5: Gallerani+18
SFGs @ z ~ 5: Ginolfi+20

<ooa™

8 XLI PTA meeting — 14/09/2023 - Toruh

1 0 1
l0g(SFRcny) [Me yr!]

Michael Romano



Outflow efficiency: the mass-loading factor

Lower than predicted by chemical
evolution models...

Accounting for the
multi-phase ISM
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Chemical enrichment of the CGM/IGM

Vout [km s71]

Vesc [km s71]
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In most of the cases, the wind speed
is comparable to (or larger than) that needed
to escape the dark matter halo, with an
average escape fraction

(f oee)=40%

: Despite low efficiency (n ~ 1), |
| outflows are able to significantly enrich
| the CGM/IGM around dwarf galaxies |
I
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Summary and future prospects

10

We used [CII] emission to investigate the impact of feedback on a sample of 29 local dwarf galaxies drawn from the DGS
survey

11/29 galaxies show clear signs of outflowing gas from the [CII] spectra; the remaining sources are likely hosts of weaker
outflows that can be still detected in their stacked spectra

The spatial stacking reveals an outflow radius of ~1 kpc, and a core [CII] emission more extended than the typical UV size
of the galaxies

On average, mass outflow rates are comparable to the SFRs of the galaxies, implying mass-loading factors of order of unity

Outflow velocities are larger than (or comparable with) escape velocities, with an average fraction of 40% of atomic gas
expelled outside of the galaxies

More observations to characterize the of the outflows

Use our findings as , to constraint dust and metals production/destruction in the ISM
(Nanni et al. in prep.)
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Thank you for the attention!

Based on:
Romano, M., et al. 2023, A&A, 677, A44 SCAN ME






The method: spectra extraction

Herschel/lPACS 160 pm

Haro 11

477

PACS footprint
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The method: spectra extraction

Haro 11
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The method: spectra extraction

Haro 11
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The method: spectra extraction

Herschel/lPACS 160 pm

Haro 11
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The method: spectra extraction

Herschel/lPACS 160 pm
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The method: spectra extraction

Haro 11
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Channel maps of the stacked [CII] emission
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Mass-loading factor estimate

M, — Mu="p =

out
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(De Looze+14)
~ SFR —— log (SFR)=—5.73+0.80 x1og ( L; ;)

3
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\ vout_ 2 vbroad Vnarrow

70% of the total [CII] luminosity contributes
to atomic gas

X = 1.4e-4 - abundance of C per H atom

—4 c+
9 1.4x:;|0 )
T = 130 K — gas temperature

1+2e 91 KT @‘G

5 e ILK/T (Hailey-Dunsheath+10)

= 2.8e3 cm™ — critical density of [CII]

Crlt

= 1e4 cm™ — gas number density
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Escape velocity estimate

(Fluetsch+19)

2Mhaloc‘?’r
I haio (1N (1+¢) —c/(1+c¢)

Vesc,haloE\/2|(I)(r)|: ) 1n(l-l-r'halo/rs)

12.0 A

e M halo from abundance-matching technique p 1151
(Behroozi+10) 11.0
1/3 =]
3 M g, 10.0 o
o r _ halo >
halo — — 95
4 7200 Perit (Huang+17) 9.0
8.5
/ 8.0
O I —r C X 11 12 13 14 15 16 17 18
S halo (Navarro, Frenk & White+95) log(Mhparo)

® log(c)=0.76—0.110og (M hu,) (Duffy+08)

XLI PTA meeting — 14/09/2023 - Toruh



Depletion timescales

Outflow depletion timescale ranges from
100 to 1000 Myrs

60-90% of the sample characterized by
rdep ,out < Tdep , SF

implying a significant role of galactic outflows
in regulating star formation in dwarf galaxies
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° log(Momentum boost)
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| Most of our galaxies show momentum rates comparable to momentum supplied by starbursts:
I radiation pressure onto dusty clouds in the ISM could possibly dominate the outflow driving mechanism |
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