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| WHAT'S IN A NAME? |

Quenched, passive, (mini-Jquenching,
quiescent, post-starburst, E(K)+A,
rejuvenated:

common lexicon that tries to capture a
nuanced (hon-bimodal) population

Somewhat problematic already at low
redshift - worse at large distances

How can we effectively select (insert your
favorite class of) galaxies at high redshift?

ATOAS-3d Bucsdbiz) ™ ¢

Carnall+2023

Normalized flux density F,

0.69

z=3.983

0.1 1.0
Rest-frame wavelength [ym)]

10.0




| WHAT'S IN A NAME? |
Al Observed colors
How can we effectively select (insert your favorite || Belli
class of) galaxies at high redshift? E‘;’fgjﬂzo
Steinhardt+20
Recent focus on tailored selections - partially E:i%g;ozigz
overlapping (but how much? Are we all on the LovelS || Synthetic colors
same page?) Gould+23
Long+23
Addition of NUV
Full SED modeling, sSFR cuts Extended UVJ modeling in color

space




) Daddi+05 3qaes<z<t
=
| WHAT'S IN A NAME? |
Arnouts+3 gz_
Schreiber+18 21/ k
How can we effectively select (insert your favorite || Beli+9 “ | Long23 Lye
. . ‘F1? Leja+19 —2 T 1 2
class of) galaxies at high redshift: Carnalls20 F277W-F444W
Eiiggggtﬂ@ : Antwi-Danso+23 i
Recent focus on tailored selections - partially Davidzon+22 g2 v
overlapping (but how much? Are we all on the Lovell+23 s -
Antwi-Danso+23 s
same page?) Gould+23
Long+23 v -2 =1 0 1 2 3
(9s-is)o (AB mag)
logm(A\'[*/l\[ o) = i().SSf&}{é 4.0
r= 445708 1 =[ I N — G'ouldf23
3 4:5 6 E g 2:57 , i
_________________________________________________________________ & o] Ll
3?6 3?8 4?() 472 4?4 4?6 4?8 5.0 —14 —.12 —.ll() -8 0.00 =55 05 To 15 20 0.0~ i
Carnall+23 log1o(Aobs / A) log1o(sSFR/yr™) Forrest+20 (V=))rest 00 05 1.0 1.5vJ 20 25 3.0




| WHAT'S IN A NAME? |

Adding a MUV band helps catch recently
quenched objects (typical at high-z)

Gaussian Mixture Modeling of the 3D
color space to avoid drawing arbitrary
boxes, capture the transition, and assign a
“probability of being quiescent’ to
galaxies. It incorporates uncertainties.

Benchmarked on simulations (Lagos+18)
and applied on COSM0S2020 (Weaver+22)

and now JWST /NIRCam data. It
outperforms UVJ at z>3.

Code available on github.

4.0F

3.0F

Gould+23, AJ, 165, 248

-

0

0.5

P(quiescent)




AN ATLAS OF DISTANT

{ OUIESCENT GALAXIE

. o x o ; v

v

b .

D



ARCHIVAL EFFORT

DA 4 JST AhiveDA, G. Bra

Ky 2

. UNCOVER+GLASS:. = MACS0647: 3 "\

w ks ' 2 ’ N e, TR T e *

J1235 ;

L S nh e SMACS0723 ¥

 PRIMER-COSMOS Tt Towiey B
o ‘ Windhorst TDF
PRIMER-UDS e T Y

= b

3

" GS+NGDEEP




data up to 4.4 um (ERQs, ERS, Commissioning
fields, GO with no proprietary time - First 3
months).

Total area: ~145 sq.arcmin, ~80 QG
candidates

R

THE ATLAS & | 11 public fields with available JWST NIRCam

LS el Y 1035 )
C-Web- (e P2 | The area and scattered fields are key to

E| shrink cosmic variance

npijgé-,c&ms O N Homogenous JWST + HST reduction
- N [ cverywhere (HST from the CHARGE archive,
Kokorev+2022)

Eazy-py modeling of the SEDs

PRIMER-UDS

S e e el Every high-level data product is public
doaslh gl o | (mosaics, catalogs, selection)




| THEATLAS | Valentino+23, ApJ, 947, 20
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| BACK TO COUNTING |

A basic test for any selections and models:
how many quiescent galaxies are out
there? (Number densities)

| Fontana+09

Marchesini+0
Whitaker+1
Muzzin+13
Ibert+13
Straatman+14
Spitler+14
Davidzon+17
Schreiber+18
Merlin+18, +19
Cecchi+19
Guarnieri+19
Valentino+20, +23
Santini+20, +22
Shahidi+20
Stevans+2]
Carnall+20, +23
Weaver+22
Lovell+23
Antwi-Danso+23
Gould+23
Long+23

Hartley+23

CANDELS, reference sel.

CANDELS, reference sel., complete
CANDELS, lines sel.

CANDELS, S14 cuts

[ Muzzin et al. 2013

[0 straatman et al. 2014

NG [] schreiber et al. 2018

Merlin+19 |

Oxeeo

log(pn)[Mpc=3]
|

t‘“‘.\
v —4.0
[oN
=
=
o —4.5
o
50}
lllustris1
—5.5 {|===lllustrisTNG100
lNlustrisTNG300
- Eagle
Simba
—6.0 = .
0 1 2 3 4 5
redshift
10.5 log(M./M )<10.8 o 51507 Milenria .
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| Fontana+09

| BACK TO COUNTING |

Whitaker+1

: : Muzzin+13
A basic test for any selections and models: || jparts13

how many quiescent galaxies are out Straatman-+14

- Spitler+14
there? (Number densities) et

Schreiber+18
Consensus on the fact that modelsand || herim+i8+19
pecchini3 =

simulations struggle to produce enough || Guarnieri+i9

CANDELS, reference sel.
CANDELS, reference sel., complete
CANDELS, lines sel.

CANDELS, S14 cuts

[ Muzzin et al. 2013

[0 straatman et al. 2014

\ [] schreiber et al. 2018

Merlin+19 7

O%eo®

Valentino+20, +23 simb

~0.0% 1 2 3 4 5

. X =t
massive systems at z>3: Saninie20. 422 -

Shahidi+20 ' ' ‘ .
Stevans+2] Rl s =g
Carnall+20, +23 S 2
Weaver+22 T ey
Lovell+23
Antwi-Danso+23

s = ._._.—‘ ....... j
Gould+23 ﬁ\

Long+23 Cecchi+1\‘9 4
Hartley+23 s s e ooz 2,

log(pn)[Mpc—3]
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| BACK TO COUNTING |

A basic test for any selections and models:
how many quiescent galaxies are out
there? (Number densities)

Consensus on the fact that models and
simulations struggle to produce enough
massive systems at z>37

Different selections, assumptions,
integration limits, IMF's, survey areas (thus,
cosmic variance) over the years.

Large scatter on number densities.

| Fontana+09

Marchesini+0
Whitaker+1
Muzzin+13
Ibert+13
Straatman+14
Spitler+14
Davidzon+17
Schreiber+18
Merlin+18, +19
Cecchi+19
Guarnieri+19
Valentino+20, +23
Santini+20, +22
Shahidi+20
Stevans+2]
Carnall+20, +23
Weaver+22
Lovell+23
Antwi-Danso+23
Gould+23
Long+23

Hartley+23

CANDELS, reference sel.
CANDELS, reference sel., complete
CANDELS, lines sel.

CANDELS, S14 cuts

Muzzin et al. 2013

o xee

Straatman et al. 2014
Schreiber et al. 2018

Merlin+19 7

log(pn)[Mpc=3]
|
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o
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| BACK TO COUNTING |

(GMM: £,>0.7/0.1< £y<0.7)

dp(z) / dz

CEERS QUINTET PRIMER
n [1075 Mpc~3] - Area: 34.7 arcmin? n [1075 Mpc~3] - Area: 35.0 arcmin? n [1075 Mpc~3] - Area: 21.9 arcmin?
+2.6(+0.0) +1.4(+0.0; +2.9(+0.9; +2.3(+1.0; +15(+08 +3.4(+0.0; +3.7(+0.0) +2.3(+0.0;
L7:3510%8) 0.053{20:5) 3.9733(188) | 11iB3ER) 0.3533{20%) 16233239 i 16733209 0.0:33(:88)
+2.6(+0.0, +1.4(+0.0; +1.7 (+0.0] +1.8(+0.0 +1.4(+0.0] +4.0(+1.4; +3.6(+0.0; +2.3(+0.0;
1835204 0.0:55(28:0) 0.05575%” 0.0558455 0.055¢59 3.4239(554) 15335289 0.0233(5.9)
Po,s0% = 0.7
0.1 = Po,s0% < 0.7
|
JWST-NEP-TDF-NRC J1235 GLASS
n [1075 Mpc~3] - Area: 9.7 arcmin? n [1075 Mpc~3] - Area: 9.0 arcmin? n [1075 Mpc~3] - Area: 8.5 arcmin?
+8.1(+0.0] +7.2(+3.6 +5.1(+0.0] +8.2(+0.0] +7.2(+0.0] +5.5(+0.0] +6.9(+0.0] +7.6(+0.0] +5.8(+0.0
5.0283(139) | 1.0F(3Y 0.055¢53” 37783288 | 0.1233{208) 0.053¢45%)” 0.055¢%9" i 0.055855" 00538455
+6.0 (+0.0] +6.6 (+0.0] +5.1(+0.0] +6.6(+0.0; +8.8(+0.0, +5.5(+0.0] +6.9(+0.0] +7.6(+0.0] +5.8(+0.0,
0056053 i 0.055¢58" 0.055¢53” 03335188 ¢ 3.6788(239) 0.05575%” 0.0567558” i 0.055¢58" 00538455
SUNRISE SMACS0723 SGAS1723
n [1075 Mpc~3] - Area: 7.2 arcmin? n [1075 Mpc~3] - Area: 6.5 arcmin? n [1075 Mpc~3] - Area: 5.3 arcmin?
+81(40.0 +8.9(+0.0) +68(+00 +10.9(+0.0] +10.0(+0.0] +7.6(+0.0) +11.0(+0.0) +122(400 +93(£0.0
0055158 | 0.055758" 0.05§¢453” 40535755 | 0.0555% 0.055¢455)” 0.055 %57 | 0.0557265)° 0.053¢458)”
+8.1(+0.0] +8.9(+0.0] +6.8(+0.0, +9.0(+0.0; +10.0(+0.0] +7.6(+0.0] +11.0(+0.0] +122(+0.0 +9.3(+0.0;
0.055158" | 0.055758" 0.055¢53 0.053058” | 0.0537%%3” 0.055¢458” 0.0551 563 ” | 0.05512655% 0053755
SPT0418 SPT2147 Combined fields
n [1075 Mpc~3] - Area: 5.0 arcmin? n [107% Mpc~3] - Area: 2.3 arcmin? n [1075 Mpc3] - Area: 145.1 arcmin?
+11.7 (+0.0] +12.9(+0.0] +9.9(+0.0] +25.4 (+0.0] +28.0 (+0.0] +21.4 (+0.0] + + +
0.05 51166 ¢ 0.05512555” 0.05375%” 0.0557457 & 0.053756) 0.055(%557” 28738 10338 0.134%
+11.7 (+0.0] +12.9(+0.0] +9.9(+0.0] +25.4 (+0.0] +28.0(+0.0] +21.4(+0.0] +) +i +
005312653 | 0.0537 %" 0.05375%” 0.0555563 % | 0.0537 5555 0.0537457 2339 0.933% 0.0343
i
3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

Photometric redshift

Valentino+23




| BACK TO COUNTING |

A basic test for any selections and models:
how many quiescent galaxies are out
there? (Number densities)

Consensus on the fact that models and
simulations struggle to produce enough
massive systems at z>37

Different selections, assumptions,
integration limits, IMF's, survey areas (thus,
cosmic variance) over the years.

Large scatter on number densities.

Are we reaching an agreement? How?

Long+23 1
Valentino+23 (GMM) -
Valentino+23 (UVJ) 1
Carnall+23 -
Gould+23
Nanayakkara+23 1
Weaver+22 1
Carnall+20 1
Shahidi+20
Girelli+19
Cecchi+19 1
Merlin+19
Schreiber+18 1
Davidzon+17 1
Straatman+14
Muzzin+13 1

SHARK v2.0 (Lagos+) T
EAGLE

lllustris TNG-300
lllustris TNG-100

Hustris

3<z<4 ‘

———

All fields CEERS

[ —

Robustl |Fu||

Observations

wlnebl

uva]  Jssrr

Simulations
0
@

‘-|z=3.7

Robust] |Full

|complete

10
Valentino+23

~

6 5

10 10

Number density [Mpc's]

4

10
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SIZE GALAXIES UP

z=283,log(M./Ms)=10.34

7174 (UV))

z=2.93,log(M./Ms) =10.47

362 (UV) & NUVUV))

z=3.38,log(M./M5)=10.98

9621 (UV))

z=3.54,log(M./Ms) =11.11

9622 (UV] & NUVUV))

z=283,log(M./Ms)=10.46

19471 (UV) & NUVULV))

z=293,l0g(M./M;) =11.24

2560 (UV] & NUVUV))

z=3.35,l0g(M./Ms)=11.39

15782 (UV) & NUVUV))

z=3.55,log(M./M;) =10.18

1427 (Lv))

z=285,log(M./Ms)=10.72

788 (UV))

z=2.98,log(M./Ms)=10.21
L

7399 (UV))

z=3.36,log(M./Msc)=10.12

35943 (UV) & NUVUV))

z=3.67,log(M./M;)=10.83

10378 (UV) & NUVULV))

lto, Valentino+23 arXiv:2307:06994

z=285,log(M./M5)=10.41

2278 (UV) & NUVLV))

z=3.12,10g(M. /M)=10.62

-

277 (UV) & NUVUV))

z=3.41,log(M./Ms)=10.87

8083 (UV) & NUVUV))

z=4.15,log(M./Mo) =10.81

2876 (UV))

z=2.91,log(M./Mo)=10.78

4675 (UV))

z=3.13,log(M./M5)=10.53

2796 (UV))

z=3.46,l0g(M./ M) =10.72

1863 (UV))

z=4.45,log(M./M) =10.37

7912 (UV))

z=2.92,log(M./M5)=10.77

2809 (UV) & NUVUV))

z=3.18,log(M./M5)=10.74

11266 (UV))

z=3.47,logM./Mc)=9.77

8967 (UV))

z=4.51,log(M./Mo) =10.91

185 (UV) & NUVULV))

z=2093,log(M./Ms)=10.4

28463 (UV))

z=321,log(M./M5)=10.54

-

7955 (UV] & NUVUV))

z=3.53,l0g(M./Mo)=10.39

8782 (UV) & NUVUV))

z=4.63,log(M./M5)=11.23

10084 (LV))




| SIZE GALAXIES UP |

UV to optical rest-frame size
measurements across JWST bands - to
correct for a mild negative gradient

Evolving mass-size relation at z-3-5
(consistent with the extrapolation of lower
redshift measurements, ~constant slope]

Typically spheroid-like shapes and profiles,
but hints of lower Sérsic indices and lower
axis ratios at high redshifts (and transitional
objects).

Re [kpc]

100 L

Ilto+23

10'f

HOoPed» VA

Gobat+12 (z = 2.99)
Lustig+21 (2.56 < z < 3.124)
Saracco+20 (z = 3.352)
Forrest+22 (2.8 < z < 3.5)
Esdaile+21 (3.2 < z < 3.7)
Kubo+18 (z ~ 4)
SXDS-27434 (z = 4.01)
Carnall+23 (z = 4.658)

van der Wel+14 (0 < z < 3)
Kawinwanichakij+21 (0 < z < 1)
Nedkova+21 (0 < z < 2)
This work (UVJ, (z) = 3.2)

= This work (NUVUVJ, (z) = 3.3)

.- e

T

' '1611
log (M*/M(D)

4.0

3:5

13.0

12.5

N
(a»]
Redshift

—
(6]

=
o

0.5

0.0




GALAX OUE IN TEUNIVERSE

j .' A new quantltatlv selectlon oF cand|date qwescent gaIaX|es
§ (Gould+23, AJ, 165, 248)

An atlas of distant quiescent galaxy candldates (Valentino+23, ApJ, 947 20) |—~_

Photometrlc stud|es number counts at higher redshlfts lower masses

-— I I e EE——

Sizes, shapes proflles' They keep evolving at z- -3-5, more disky objects at high
redshift (Ito+23, arXiv:2307:06994)

Cycle 2,~90 hour NIRSpec follow-up to determine the physical propertles of
quiescent galaxies at different post-quenching epochs

Proof of concept of a (now available!) full-fledged photometric and
spectroscopic JWST archive (DAWN JWST Archive)
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GALAX OUE IN TEUNIVERSE

j .' A new quantltatlv selectlon oF cand|date qwescent gaIaX|es
§ (Gould+23, AJ, 165, 248)

An atlas of distant quiescent galaxy candldates (Valentino+23, ApJ, 947 20) |—~_

Photometrlc stud|es number counts at higher redshlfts lower masses

-— I I e EE——

Sizes, shapes proflles' They keep evolving at z- -3-5, more disky objects at high
redshift (Ito+23, arXiv:2307:06994)

Cycle 2,~90 hour NIRSpec follow-up to determine the physical propertles of
quiescent galaxies at different post-quenching epochs

Proof of concept of a (now available!) full-fledged photometric and
spectroscopic JWST archive (DAWN JWST Archive)
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