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‘Ly-break’ — cambin nonynsapHbIv crnocob
NouncKa ranakTuk Ha paHHUX cTaguax 3BoOSIHOLUNN
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14924
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Figure 2: Images of the seven galaxies with log(M. /Mg) > 10.0 as a function of wavelength. Each cutout has a size of 2.4 x 2.4".
The filters range from the 0.6 pm F606W filter of HST/ACS to the 4.4 pm F444W JWST/NIRCam filter. The galaxies are undetected in
the optical filters; blue in the short-wavelength NIRCam filters; and red in the long-wavelength NIRCam filters. Galaxy 38094 has two
neighbors at 1" distance and the same photometric redshift, indicating an early group or proto-cluster.




JWST paclwumpun cnektparnbHbIn
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Figure 1. Transmissions of the seven \HR(::am_bmmnmnd chandra"-

filters (cyan: FO90W, blue: F115W, green: F150W, yellow:
F200W, orange: F277TW, magenta: F356W, red: F-l—'«lél\\"')
together with three spectra of star-forming galaxies at z =
9.0, 12.0, and 17.0 from the Bruzual & Charlot (2003) library
(black lines).

Table 4. Limiting Magnitudes and PSF FWHMSs of the JWST NIRCam Images for Size Analysis

50 Depth / 100 Depth / PSF FWHM
Field F150W F200W F277TW F444W
GLASS 294 /286 /070704 29.5 /28.7 / 00776 29.6 / 28.8 / (/1605
CEERS ,,’ 28.9 / 070795 29.5 / 28.7 / 01218
SMACS J0723 29.8 /29.0 / 00765
] 27

Stephan’s Quintet 2 /0°0771 287 /27.9 / 01197

NoOTE Limiting magnitudes are measured with randomly distributed (7’2 diameter circular apertures
(Harikane et al. 2022).
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MunnnnmeTpoBbIN UHTEPAEPOMETP
ALMA — Takoe e paspelueHue!
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Ho 3aTto noatBepannm z=14.2
c amuccuen [Olll]88mkm!
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Figure 2. Detection of [OIll]|gs,m in GS-z14 at z = 14.1793 &+ 0.0007. Left Panel: Contours showing the [OIII]gs, emission
(2, 3, 4 and 50) overlaid on the F200W imaging (Eisenstein et al. 2023a,b). The [OIII]gs.m emission is detected at a peak
significance of 6.60 in the collapsed data-cube. Right Panel: The spectrum of the [OIII]gg,., line (blue histogram) extracted
from the >30 emission region in the moment-0 map. The red line shows the Gaussian fit used to measure the spectroscopic
redshift and FWHM of the line. The grey shaded region indicates the 1o uncertainties.




BoT Takue nobonbITHbIE CBOUCTBA Y

3TOW ranakTuKku. ..

Table 2: Summary of the parameters, prior probabilities and posterior probabilities of the fiducial prospector SED model (see
also Fig. 5a).

Parameter Free Description Prior Posterior
(1) 2 3 4 5
Zoba Y redshift N (Zgpec, 0.001) 14,178 3001
£ log M, [Mou '] Y total stellar mass formed U(6,10) 8.84f8'(1)8
§ logZ[Zo] Y stellar and gas metallicity U-2,0) —0.75*_‘8:03
g‘ log SFR ratios Y ratio of the log SFR of non-parametric SFH T(R()* 1,2) —
S o, [kms™] Y stellar intrinsic velocity dispersion U(0,300) 190*70
_°° n Y power-law modifier of the dust curve (T22, their eq. 5) G(0,0.1;-1.0,0.2) 0.06’_'0:85
E Ty Y optical depth of the diffuse dust (T22, their eq. 5) UQ,2) 0.124_'8:8§
q? Hd Y ratio of optical depths of the birth clouds and 7y G(1,0.1;0,2) O.94’_’§18‘3’
8 O gas [km s71] Y intrinsic velocity dispersion of the star-forming gas U0, 1500) 1, 310‘_‘%
2 logU Y ionization parameter of the star-forming gas U-4,-1) —2.39f§3%
s Y Dbirth-cloud escape fraction of ionizing radiation UQo,1) 0.18f8:(1)b
log Ny, Y column density of neutral hydrogen U(17,25) 2197 0
5 Jspec Y multiplicative noise inflation term for spectrum U0.5,2) I.Sf%:%
S logSFRo[Mpyr ! u!] N  star-formation rate averaged over the last 10 Myr — 1.00+7:3
O logSFRiMoyr!p ]! N star-formation rate averaged over the last 100 Myr — 0.75f8f?8
Fiom](10™"ergs™'ecm™] N FIR [Om] line flux - 3.48jg;é§
[0 m]A5007/HB N  Emission-line ratio — 4.2’:8:2
age [Myr] N Mass-weighted stellar age — 40+5

(1) Parameter name and units (where applicable). (2) Only parameters marked with Y’ are optimized by prospector; parameters
marked with ‘N’ are either tied to other parameters (see Column 4), or are calculated after the fit from the posterior distribution (in
this case, Column 4 is empty). (3) Parameter description. (4) Parameter prior probability distribution; N(u, o) is the normal distri-
bution with mean y and dispersion o; U(a, b) is the uniform distribution between a and b; 7 (u, o, v) is the Student’s ¢ distribution
with mean g, dispersion o and v degrees of freedom; G(u, 07; a, b) is the normal distribution with mean x4 and dispersion o, truncated
between a and b. (5) Median and 16"-84™ percentile range of the marginalised posterior distribution; for some nuisance parameters
we do not present the posterior statistics (e.g., log SFR ratios). T We corrected all extensive quantities for gravitational lensing, using
u = 1.17 (Carniani et al. 2024). * The non-parametric SFH is expressed by the logarithm of the SFR between adjacent time bins; we
use a ‘rising” SFH probability prior, which at each time bin is a 7~ distribution with mean log ratio R(z) = log (S FR(z;)/S FR(zi+1)),

where z; is the redshift of the i* SFH bin and the S FR(?) is given by Turner C. et al. (in prep.). their eq. (4). k




[TonHasa Bbibopka CEERS: ‘panHHun penuns’
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Figure 3. The symbols show our sample of 88 z > 8.5 galaxy candidates in a plane of F277W magnitude versus redshift, with
the different colors representing the different redshift samples. Squares denote objects with spectroscopic confirmation, while the
circles are plotted at the photometric redshifts. Triangles denote objects with spectroscopic observations but no confirmation.
The small star denotes Maisie’s Galaxy (Finkelstein et al. 2022b), one of the first JWST very high-redshift galaxy discoveries,
while the small dot denotes CEERS-1019, a confirmed z = 8.7 galaxy which appears to have broad Hj emission, indicative of
an active super-massive black hole (Larson et al. 2023). The background shading shows the completeness (inclusive of both
photometric and sample selection completeness) of our sample (for sources with half-light radii of 3.3 pixels), as described in
34.1; the black line shows the 20% completeness contour.

Finkelstein+(2023): 88 ranakTuk
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A quantitative definition of starbursts

Definition of a starburst: exceptional event, i.e. b > 2-3
b=SFR/<SFR>= birthrate parameter

Good proxy = specific SFR (SSFR) assuming same age:
sSFR= SFR/M* = SFR/<SFR> x 1/age
SFR/M* ~ 0.06 Gyr! (MW) = 1~ 20 Gyr time to build M.
x 10 = 0.5 Gyr! (M82) > 1= 2 Gyr
x200= 10 Gyr' (Arp220) > t=0.1 Gyr

Arp220) o ULIRGs

SDSS data from Brinchmann et al. 04 . Elbaz et al. 07
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galaxies at 3.9 < z < 4.9. The main sequence and starburst
galaxies are clearly separated at these redshifts. Here we
denominate ‘star formation valley’ to the region empirically
determined to be at —8.05 < logio(sSFR) < —7.60. This
is analogue to the ‘green valley’ between the main seque
and passive me, which is observed at lower redshifts.




[lepexoanm Kk nccrnegoBaHuio nctopum SkE
3a nocnegHmne 100 Myr
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Fig. 7: Left panel: Schematic example of the definition of VSFR.
The gradient corresponding to each arrow is indicated with the
same color and show the path that galaxies followed recently.
The point of the arrow indicate the position of the galaxy when
observed. The black line is the reference from which the angle
of the gradient is computed. The grey dashed lines mark the po-
sition of the MS with its the dispersion. Right panel: Mock dis-
tributions of VSFR obtained from simple modelling.
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Fig. 8: Distribution of VSFR computed over 100Myr in the three redshift bins. The different colors indicate different stellar mass

bins.
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Zz>8: faXke B MAaCCUBHbIX ranakTukax
3Be31000pa3oBaHNE NOET BCbILLKAMMU
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Fig.9: Fraction of galaxies in the secular SFH gradient distri-

bution (peak around 40°, yellow squares) and in the stochastic Ciesla
SFH distribution (peak around 0°, purple circles) as a function

of redshift.
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K yemy Bce noert?

e JWST: cnnwikom MHOIroO MaccuBHbIX
ranakTuk n/vnun cnuKOM BbICOKUN YPOBEHb

KOCMWUYECKOro 3Be34000pa3oBaHnNsA Ha
z>10!

* MeHsieTca dumsnka 3Be3noodbpasoBaHNA?
BenbiweyHbin pexum? « OTBA3Ka» nctopum

3Be31000pa3oBaHns OT MICTOPUN COOPKU
TeMHOro rano?
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