


-Motivations -

e Gas ﬂow,s,'gg galaxy evolution .
(Tumlinson +17) '

"« they have a direct impact on .
' chemical content and star-
formation activity (Mannucci +09,
Lilly +13, Somerville & Davé +15)

-» AGN activity is also c’ontr'?ibut'ing.
to the regulation of gas ﬂows -
(Harmson +18)

The baryon
cycle

Tumlinson +17



| Motivations

- What are the Imnain phyeice,l drivers and the
consequences of gas flows in star- formmg

galaxies ?
It is still debated
outflow velocities |.*© | no correlatlon
| scale with Mass, | - |with gala,xy -
SFR, Zspr | properties (Talia, -
(Heckman +16, | +12, Steidel +10)
| Davies +19) |

VANDELS provides a.great opportunity to study |
outflows in typical star-forming galaxiesat <z <5 - - | N Tumlinson +17 -




VAN DELS the deepest spectroscop|c Iarge survey at Z> 2

 ultradeep optlcal spectroscopic s’urvey of ~ 2000 galaX1es L —————
with the VIMOS spectrograph at the ESO- VLT ; 2 B selected sample
* PIL:L.Pentericei and R.Mc Lure - L e redshift

distribution

_» covering an area of 0. 2 deg*2 centered on the CANDELS CDFS :
and UDS f1e1ds , :
 the main targets are Main Sequence star-formmg galaxies at
redshift ‘@ <z <5, (iy,<27.5 or 26 in wide f1e1ds) .
« 20-80 hours of 1ntegrat10n per source > hlgh S/l\T spectra '
(above 7 for 80% of the sources)

# galaxies

MS Schreiber+15 (z=3.4)

. spectral coverage 4900 A <A< 9800 A : l 7| —— Msspeagle+15 (z=3.4)
« with resolvmg power R = 580 ( Adyes = 2.7 A in rest- frame at Bl SEECeiEAmpE
1600 A o : .

The VANDELS ESO public spectroscoic urvey:

log10 SFRuv, corr [M o /yr]

final Data Release of 2087 spectra and spectroscopic measurements

B. Garilli and VANDELS team , 2021

log10 (M4 /Mo)



blend Nil, -
FelV, NIV, SilV From Calabro

et al. (2021
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| . probmg ga,la,xy propertles Wlth UV absorptlon 11nes (e. g , Fa,ne111+92 R1X+O4 Le1therer+ll)

¢ 1501 and 1719 A photospheme features trace the stellar meta,lllelty
. He IT and CIII] trace the systemlc redshlft of the ga,la,X1es




Sample selection from the final VANDELS catalog :

. speCtrosto-pic fI.ag =3,4,0r9 .
30 detection of the CIII] or. HeII line . : . .
* X-ray and UV—Selected AGNs removed (see catalog by Bonglorno et aI in prep )

= 330 purely star-forming gala,xies with a systemic redshift estimation ‘

—— MS Speagle+15 (z= 3)
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Types of absorption lines:

SiII 1260 A, CIT 1334 A, SiII.1826 A, ° .- AIIII 1855-1863 A , SiIV1394-1403 A :

AlII 1670 A : ISM origin > low- | ISM+stellar - trace gas in higher
. ionization absorptlon lines (LIS) R ionization state and temp_erature
tracing the neutral gas (Shapley +03) " -




ISM-shift : velocity shift between the ISM a,bsorptio'n line
centroids and the CIII] or Hell lines (Wthh trace the bulk
of the sta,rs i.e., the systemic redshlft)

ISM-shift combined (representative of low- -

21

ey ionization lines) : Vigy ave = ~60 10 km/s

400

400

ISM-shift, of AITIT 'and SiTV (higher ionization
lines) : Vigyavg = 160 £30 and -170 &
30 km/s .-
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Fitting the SiIV line profile

"+ large blue-shift residual from a, -
single gaussian fit to the SiIV
profile (by ~ 1000 km/s). .
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—— S99 met #2

=—|— VANDELS stack
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_ + For all the models we assumed a stellar metallicity
of ~ 0.15 solar, consistent with Z. of star-forming
galaxies-at z ~ 3 (Calabro et al. R0:1) .

' eictreme (additional)

. ) 2
_ ISM outflow - or St.:ell.a,r \ghalel _

it Si ‘ best-fit Silv
:)c?c?ltj-gllg%”a\ﬁssian) ) ‘ (double gaussian)
—— Beagle met #4 —— BPASS met #2
== VANDELS stack =]= VANDELS stack
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« In BPASS, the absorption strength of
the SiIV stellar*wind feature
increases with metallicity. New .

-possible stellar metallicity indicator,
even though requires S/N > 10



Galaxies with inflow signatures

Steidel et al. 2010
(89 LBGs at z~ 2.3)
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No correlations of v;5 With stellar mass and SFR A

ISM-shift comb "km/s]

ISM-shift comb [km/s]

Calabré et al. 2022 (submitted A&A
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CDFS001883 z=2.666

U550
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Stellar masses and

SFRs from SED .
fitting with Beagle

No correlations with
Stellar Mass and SFR:
for both low and high
ionization lines

Gaia,ﬁie_s with higher -
SFR and stellar mass

.reach higher outflow

velocities

_arXiv:2206.14918


https://arxiv.org/abs/2206.14918

MQrphology rélat.ed properties :

+ merger vs isolated galaxiés by visual

inspection in F814W band (criteria of

- Kartaltepe et al. _015) .
« 27 % of the sample have merger-

clumpy(i.e., multi-coinponent) morpho_logy
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equivalent radius T, and concentration
parameter as in Ribeiro +2016 (VUDS) :
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Weak c.orrelati.bn.s with size, concentration, and SFR surface density
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Weak c.orrelati.bn,s with size, concentration, and SFR surface density
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Slightljr more significant correlations with vy, .y
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Outflow veloclt1es are typically lower than |
the escape veloclty

MOSFIRE follow-up
~ [OII]372%7 line available for 12
VANDELS galaxies (similar mass
~ distribution of CIII] emitters)

Assumptions :
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Tpe1~0.6 X'v, (Rix et al. 1997)
Vesc = 3 X v, (Binney & Tremaine 1987) . : 15800 16000 16300 16400 16600 16600 17600

| e ' et Wavelength (A)
Vo =625 km/s>> |vgy| |

MoSt of the ISMWi'll remain bound the host galaxyhalo



SUMMARY AND CONCLUSIONS.

. average. ISlVI veloolty —60-+ 10 km/s for low- 1omzatlon gas —160 + 30 km/s and —170 +
30.km/s for AIIIT chele] SlIV - they llkely tra,oe dlfferent regions of.the outﬂows

. BPASSmodels reproduoe better the stellar -wmds around SiIV oompa,red.to other stellar models
."1No signifioaot,oorrelation's between ISM' velooijty, stelle,r mass, and SFR

.. weak, margma,lly 31gmfloa,nt (2 o) oorrele,tlons with morphology rela,ted para,meters namely
equ1va,1ent radius, oonoentratlon and ZSFR

: slightly'more signifioant' oorrelations between vy ax la,n'q ga,le,':iy physioal properjtie_s

: Me,ss outflow rates are comparable to the SFR of the galaxies (mass loa'ding factor ~ 1.3)

THANKS FOR THE ATTENTION !



