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[ nybokue 0630pkl: LEGA-C
(van der Wel)

VLT+HST, rnybokue cnektpbl + imaging

> 3000 ranaktuk B nHTepBane 0.6<z<1.0
(BTOpPOU penuns bbin B aBrycte 2018 ropa)

[Onana3oH macc 10.0<log M *<11.5
S/N>20, cnekTpanbHoe pa3spelueHmne 4500

MIHOUKaTopbl CBOUCTB 3BE3QHOIO
HaceneHua — H-delta n D,

[To BO3pacTy HaceneHns bumoaarnbHOCTb
OT/IMYHO BUOHA yXXe Ha z=1
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Figure 3. Left: the distribution of spectroscopic redshifts (darkblue histogram) within DR2 of primary targets with f,s. = 1 (see Section 3.3).
In the background (green histogram) we show the distribution of photometric redshifts from the UltraVISTA catalog that were used to select
the survey targets. The spectroscopic sample is relatively consistent with being drawn from the Ultra VISTA sample, but the spectroscopic
redshifts more accurately reveal narrow spikes in the redhift distribution. Right: the S/N distribution, with a median S/N = 19 A~ :,
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Figure 2. Average spectrum (LEGA-C as well as best-fit model) of rejuvenated galaxies (black) compared to the average
spectrum of stellar mass and Hs matched quiescent galaxies that do not show evidence of rejuvenation (gray). The PSB
spectrum is shown for comparison. The spectra have been normalised and shifted for comparison purposes.
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Figure 6. Stellar mass of rejuvenated galaxies versus the
fraction of stellar mass from the rejuvenation event. The

th and

upper and lower uncertainties are based on the 16
84'" percentiles of the walkers (see Section 2.1). The median

trend is indicated in red.
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Figure 6. The D, 4000 and EW(Hé) averaging over nearby data points on the mass-size plan using the LOESS method (see
text). The smoothed maps reveal the underlying size dependence. Larger galaxies have on average smaller D, 4000 and larger
EW(Hé). However, the most compact galaxies also have large EW(HJ), which is opposite to the general trend. The light-blue
shaded areas are the 16th and 84th percentiles of the sizes of star-forming galaxies at fixed masses. The dashed and solid lines
are the best-fit mass-size relations of quiescent galaxies. Dashed and solid lines are the best-fit mass-size relations of quiescent
galaxies. Complementary results using other definition of quiescence are shown in Fig. 16 and Fig. 17 in the Appendix.



Ewe oanH nocnegHun B3aox Ha VLT
VIMOS’a — VANDELS (Talia, Cullen)

* [1Be BbIOOPKM — 681 ranakTtuka co
3Be31000pa3oBaHMeEM B MHTepBarne 2.5<z<5.0,
NOMHbIN Anana3oH Macc, U NaCCUBHbIE
ranakTukm B MHTepBane 1<z<2.5.

* Bcero 1132 cnekTpa, 3 Hux 217 — ¢
akcno3unumen >80 yacos.

* NnanasoH 4800-9800 AA, T.e. restframe UV -
npodounn PCyg oT onTUYeCKM TONCThIX BETPOB,
BblYMTaHME 3BE3QHOIr0 HacemneHus, n
onpegeneHne XmMMmnm rasa no NNHUAM
nornoweHus!
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Figure 4. An example of a full spectral fit to the VANDELS-m5 spectrum (see Table 1 for details). The upper panel shows the observed
composite spectrum in black with the wavelength regions used in the fitting shaded in blue. The best-fitting Starburst99 \.'\. M-Basic
spectrum is over-plotted in red. The lower panel shows the fit residuals; the reduced chi-squared value for this particular fit is 2 = 1.03.
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Figure 7. Composite FOS-GHRS spectra in bins of absolute K -band magnitude ( Mg ) with the best-fitting Starburst99 stellar population
synthesis models over-plotted in colour (top two panels and lower left-hand panel). The lower right-hand panel shows the relationship
between our derived stellar metallicities and published gas-phase metallicities for the FOS-GHRS galaxies, both for the individual galaxies
(grey points) and the composites (coloured points), illustrating the expected correlation between these quantities (the Spearman rank

correlation coeflicient is 0.70).
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Figure 11. Redshift evolution of the stellar mass versus stellar metallicity relationship, The red triangular data points show the z =0
relation derived from fitting stacked optical continuum spectra of ~ 200,000 star-forming galaxies in the Sloan Digital Sky Survey
(Zahid et al. 2017). The blue square data points show the FUV-based stellar metallicities for the composite FOS-GHRS spectra of local
star-forming regions and starburst galaxies discussed in the text. The VANDELS data at 2.5 < z < 5.0 are shown as the black/grey
data points as in Fig. 9. The dashed red line shows the z = 0 relation of Zahid et al. (2007) shifted by —0.6 dex in log{Z, /Z5). Simply
shifting the local relation down by a factor = 4 produces remarkably good agreement with the high redshift data, The dotted grey lines
show the FIRE prediction at z = 2.3 (upper) and z = 5.0 (lower) and the grey dot-dashed line is the FIRE prediction at 2 = 0. The

FIRE metallicities have been arbitravily scaled upwards by a factor of 2 {03 dex).



A N3 3TON KapTUHKN cOenaH BbIBOA O

NOBbILLEHHOM OTHOLUEHUN anbda-
9NEMEHTOB K Xeneav Ha z=3.5
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Figure 13. A comparison of the stellar and gas-phase mass-
metallicity relationships at z ~ 3.5. The gas-phase data, tracing
[O/H], are taken from the AMAZE/LSD survey of star-forming
galaxies at 3 < z < 5 with (z) = 3.4 presented in Troncoso
et al. (2014). The left-hand y-axis labels give metallicity in units
of log(Z./Zs) while the right-hand labels give the equivalent
12+4log(O/H) units commonly used for reporting gas-phase oxy-
gen abundances. The red square data points with error bars show
the individual galaxy data and the solid red curve is their best-
fitting relationship. The black /grey data points are the stellar
metallicities of our VANDELS sample plotted as in Fig. 9. The
comparison provides some evidence for alpha enhancement in
star-forming galaxies at z ~ 3.5 of the order (O/Fe) = 1.8 x
T i



WEAVE WFCS (Kuchner)

Ha WHT 3apaboTtan wmnpoKononbHbIN
MYNbTNOOBLEKTHBIN cnekTporpad WEAVE.

O630p 16 ckonneHnn o 5 BupuanbHbIX
paguyCcoB — UCKann akKpeLupyoLwmne ranakTukm
N X pacnpegerieHne no asmmyTy.

CHsann go 6000 cnekTpoB Ha Kaxagoe
ckonnieHue, rnybuHa ob3opa go log M_*>9

Mckanu donnameHTbl; HO Tonbko 50% Bcex
raniakTuK B OKPECTHOCTAX CKOMNEHUN MOXHO K
HMM NpunnucaTb — Kak 1 B Morne.



UVIT+Astrosat (K. Saha)

Chandra Deep Field (Bkntovatoulee v
UDHF).

45000 cekyHOHbIX N300paXkeHnn ans OAByxX
nrnowanok =2 akcno3numm 30kc n 33kc

BbirnaguT KpacuBo, NOTOMY YTO
NPOCTpaHCTBEHHOE pa3pelleHune 1° u
npenenbHble BenuinHbl 27.3 FUV n 27 .4
NUV.

EcTb elle gecaTok y3kux dounbTtpos, 100-
300 A.



[1neHapHble: Bacon

AO Ha MUSE.

2017: Ha VLT/U4 nomeHann BTOpUYHOE
3epkano Ha aktuBHoe — 1150 Toyek
NPUNOXEHUA CUIbl — YOUPaET NPU3EMHYIO
TypbyneHTHocTb 2 0.77

2018: lNpucraska k MUSE, GLAO (tip-tilt),
- 0.65”

2021: LTAO (tip-tilt no nasepHou 3Be3ae)
- 0.5”



[TneHapHble: Poggiant

GASP(MUSE): 114 jelly-fish ranaktuk B
ckonneHunax 0.04<z<0.07

YcuneHue B HUX SF Ha 0.2 dex; a B
XBOCTax — TOJ1bKO 2%-5% oT
3Be30000pa3oBaHns ranakTUKK

BPT-agnarpammel: B cpeaHeM 50%
xBocToB — DIG; a y NGC 4569 Becb ras B
xBocTe — DIG

[oBbILLEHHAsA BCTPEYaeMOCTb aKTUBHbIX
a0ep



[InHamMmuka ranakTuk: Toxe ob30psbl

* HIX (K. Lutz): otbop ranaktuk c
NOBbILLEHHbLIM COAEepPXKaHNEM
HenTpanbHOro Bogopoaa (ansa nx macchbl
noBbileHa SF 1 NoHMxeHa
MeTannM4YHoOCTb) N KapTupoBaHue B 21 cm

* [1pn 0ObIYHOW NOBEPXHOCTHOM MSIOTHOCTMU
— bonee npoTsikeHHble ancku Hi.
[ToBbILLEHHBIN MOMEHT rano?
Ctabunmnaunpyert Hl.
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Figure 1. The H i-to—stellar mass ratio as a function of the stel-
lar mass. The green shaded area shows the | o range of the parent
sample (with 2Mass cross mateh), red cireles give the control sam-
ple and blue diamonds represent the Hix sample. The yellow circle
is 1C 4857, which was initially selected as a HIX galaxy, but then
reclassified to a control galaxy. The empty blue squares present
the HighMass sample. Orange and light blue dashed lines indi-
cate the running average of simulated Hix (light blue) and control
galaxies (orange) from the DARK SAGE semi-analytic model (for
more details see Sec. 4). The orange and light blue shading cov-
ers the 16 to 84 percentile range. As per sample selection, Hix
galaxies have high H1 mass fractions for their stellar mass.
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Figure 3. The relation between H1 disc size and mass. Blue dia-
monds present the HIiX sample and red cireles the control sample.
The grey dashed line is the relation found by Broeils & Rhee
(1997), confirmed by Wang et al. (2016), where the grey shaded
area covers their 3o scatter of 0.18 dex. As in Fig. 1 light blue
and orange dashed lines present DARK SAGE simulated galaxies
and the shaded areas their respective 16 to 84 percentile ranges.
H1 masses and sizes of the HIX pgalaxies are consistent with the
literature relation.
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Figure 1. The Mu, — Mg scaling relation from Dénes et
al. (2014) for over 1700 HIPASS galaxies from the HOP-
CAT catalogue. The colourbar shows the number density
of galaxies within each hexagon in the plot. The maroon
squares represent the current sample of H -deficient galasc-
ies. In contrast, also shown in black (inverted triangles)
are the HIX sample of H I-excess galaxies from Lutz et al.

(2017).
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Figure 3. The f.im—grelation. The galaxies in our sample
are represented by the maroon squares. The dark gray line
is the analytical model for fa4m from O16. The shaded gray
region shows the 40% scatter about the model. Also shown
are galaxies from THINGS, LITTLE THINGS, HIPASS
and the H1X surveys. The vertical dotted line represents
g=1/ v2e, the threshold beyond which axially symmetric
exponential disks of constant velocity can remain entirely
atomic.



