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The evolution of passive galaxies

Stellar population evolution
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~50,000 passive SDSS galaxies

—0.8L i

o

Local passive

it High-z star-forming progenitor
of local passive
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How does this chemistry of
passive galaxies evolve
with cosmic time?

With MOONS, we will be
able to directly make
these measurements

Passive galaxies are considerably more metal-rich than

star-forming galaxies of the same stellar mass

James Trussler



LEGA-C: z~0.7

~1000 passive LEGA-C galaxies
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Beverage+21: 0.2 dex lower at z=0.7
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Are higher-z passive galaxies more metal-poor

than their local counterparts?
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VANDELS z~1.2

_1'3.0 915 16.0 16.5 li.O 1i.5 12.0
log M, (M)

Marseille 2022

Z/H]

~300 passive VANDELS galaxies

0.6 T T T T - T .
Carnall+22: 0.2-0.3 dex lower at z=1.2

B e ©o

e »

104 106 108 110 1l2 114 116 1L
log10(Mx/Mo)

Are higher-z passive galaxies more metal-poor

than their local counterparts?

James Trussler

This work (ALF) z ~ 1.15

This work (BAGPIPES) z ~ 1.15
Carnall et al. (2019a) z ~ 1.15
Kriek et al. (2019) z ~ 1.4
Lonoce et al. (2020) z ~ 1.4
Onodera et al. (2015) z ~ 1.6
Conroy et al. (2014) z ~ 0.04

- Gallazzi et al. (2005) z ~ 0.1

Panter et al. (2008) z ~ 0.1



MOONS

MOONS:

Moon(s) at the_VLT
Multi-Object Optical and Near-infrared Spectrograph e > :

)

pue [eondQ 108[qQO nINN \

Near-infrared Spectrograph

Maiolino+20

Adapted from Cirasuolo+20

Parameter Value

Telescope VLT, 8 m

Field of view 500 arcmin?

Multiplex 1001

On-sky aperture of each fibre 1.2 arc seconds

Spectral channels RI, YJ and H bands observed simultaneously
Low-res simultaneous spectral coverage 0.64-1.80 pm

Low-res spectral resolution Rr= 4100, Ry, = 4300, Ry = 6600
Throughput > 30% in low resolution

Continuum sensitivity (1 h, 50) 23 AB mag, after rebinning to R = 1000
Emission line sensitivity (1 h, 50) 2 X 107 erg s' cm-2
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MOONRISE: z~1-2.5

MOONRISE: MOONS extragalactic GTO survey

Optical+NIR MOS, 1001 objects at once
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MOONRISE: z~1-2.5

MOONRISE: MOONS extragalactic GTO survey

Probing the rest-frame optical
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MOONRISE: z~1-2.5

MOONRISE: MOONS extragalactic GTO survey

Optical+NIR MOS, 1001 objects at once
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SDSS-like statistics and science at cosmic noon!

Number of galaxies’

Redshift range  Main spectral features Selection Xswitch (4 square degrees)  Stare (7 square degrees)
0.9 < z<1.1 [Ol], HB, [Oll], Ha, [NII], [SH] Hng < 23 Or 33900 75300
CaH+K, Hd, Gb, Mgb, NalD, Call log(M,) > 9.5 12900 28500
12«2z 17 [Ol], HB, [Oll], Ha, [NII], [SH] Hyg < 23.5 or 88700 197100
Mgll, CaH+K, H3, Gb, Mgb, NalD  log(M.) > 9.5 13700 30500
20<z<26 [Ol], HB, [Oll] Hag < 24 Or 54500 121100
Mgll, CaH+K, H3, Gb, Mgb log(M.) > 10 2100 4700
5«7 Lya, NV, Hell, CIV, ClII] Hag < 26 2000 4500
Total 207800 461700

Maiolino+20



MOONRISE: z~1-2.5

SDSS-like statistics at z~1-2.5!
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MOONRISE enables an investigation into the mass-, environment-

and structural-dependence of the passive Z-z relation
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Quenched fraction: SDSS

log (M-/Mo)
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Red Fraction

Both mass and environment
drive galaxy quenching atz =0

James Trussler
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Quenched fraction: MOONRISE

Maiolino+20
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mass and SFR
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connected (FMR') around cosmic noon?

How are metallicity,
James Trussler

Z are more

forming galaxies at higher-
metal-poor than their low-z counterparts

Star-

Marseille 2022
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The redshift-evolution of the MZR for passive galaxies will be driven by:

HHJHHHH]HH@CM Star-formig . 3

High-z star-forming progenitor
of local passive

9.0 9.5 10.0 10.5 11.0

log M* (MQ)

* The build-up of the passive population
* Evolution of their star-forming progenitors
* Evolution of galaxy quenching

e Post-quenching evolution

* Rejuvenation
* Dry mergers

James Trussler
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Star-forming progenitors

~ The build-up of the passive population The evolution of the star-forming population
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Galaxy quenching

The build-up of the passive population
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| Mcleod+21 - The evolution of galaxy quenching?
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Galaxy quenching

0 Peng+15
5 Quenching by outfl
C uencnin outtiows: . .
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What are the relative roles of starvation and outflows in
driving quenching at higher-z?

Can this help explain the (non-)evolution of the passive MZR?
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Post-quenching evolution

Structural evolution + metallicity?

Difference between VANDELS
and LEGA-C median values

1.0¢
— LEGA-C z ~ 0.7 relation (Re oc M%)
—— VANDELS z ~ 1.1 relation (R, oc M?-72)
0.8t
0.6

Can we identify the chemical signatures
of mergers in passive galaxies?

0.41
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Major merger
AR, x AM,

E

0.2%
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Minor merger
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Do dry mergers contribute to the evolution of the passive MZR?

| Avre rejuvenation events too rare and/or insignificant to be important?

James Trussler 19




Summary

How does this chemistry of passive
galaxies evolve with cosmic time?

Local passive

MOONZ-z will provide us
with the definitive answer!

Trussler+20 -
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