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Extreme emission-line galaxies (EELGS)

Strong star formation events.

High equivalent widths (EWs) driven by elevated specific star formation rates (sSFRs) up to 10-100 Gyr-

Galaxies with stellar masses S 109Msun, with subsolar metallicities and little dust (van der Wel+11, Maseda+14,

Amorin+15, Forrest+17)
100.0

O Noeske et al. 2007/
A Daddi et al. 2007
¥ Reddy et al. 2012

O Stark et al. 2009
O Gonzalez et al. 2010
— Neistein & Dekel 2008

10'0 —— Dave et al. 20711

In large numbers, main contributors to
reionization of the IGM

® Lower limit from EW(Ha)
® Best SED fit

O SED fit, fixed dust A,~0.4
O Labbe et al. 2012

® Stark et al. 2013

® Gonzalez et al. 2013

sSFR [Gyr™']
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Redshift



Extreme emission-line galaxies (EELGS)

Many of the searches for EELGs select samples using either marrow- (e.g. Sobral+2013; Iglesias-
Paramo+2022;Lumbreras-Calle+2022) broad- (e.g. van der Wel+2011;0nodera+2020; Kojima+2020;

Chen+202

3; Davis+2023) or medium-band photometry (e.g. Cohn+2018;Withers+2023;

Simmonds-

-2023), and slitless spectroscopy (e.q. Maseda+2018; Kashino+2023).

Large samples to understand their
physical properties
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Fmpirical templates
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Syvnthetic NIRCam observations

1% in minor classes: metal-poor starbursts

ASK class
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Color-Color diagramg s s s
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EEL.G canadidates
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(Finkelstein et al. in prep.)

634 galaxies (~15%)



EEL.G canadidates
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EE]L. (G canaidates

By visual inspection, we clean the sample for saturated pixels, close to the edge galaxies.

Our final sample is made of 736 EELG candidates.

The control sample is made of ~1500 galaxies.

Normalized
o
=
o
o

~ Parent sample 3.78<z<5.30

7 '“II! EELG candidate 3.78<z<5.30

- Parent sample 5.62<z<9.00

I”__! EELG candidate 5.62<z<9.00

24 25 26

mag(F200W)

-

2

-

8

29

The cutin S/N implies a cut in mag<29-30

No bias compared with the parent samples

30 31



Morphology
R: F410M
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Morphology
R: F410M

G: F356W

B:-F2//W
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Morphology
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Morphology
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Validation of the selection

47 galaxies with NIRSpec observation -Prism or GM- 751 ®m EELG candidate
Arrabal Haro et al. (in prep) 70- 1:1
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Validation of the selection
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Fscape of ionizing photons
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oummary

We use the broad-band filters F277/W. F356W, and F444W and the r

arXiv: 2403.05362

edium-band filter F410M to

select EELGs at z~4-9. We selected a sample of 736 candidates. 47 o

" them have already NIRSpec

spectra. We define a control sample to compare the properties with the sample of EELGs. We use
BAGPIPES to estimate their physical properties.We also use the F27/W filter to estimate the physical

size of the young stellar populations.

- Low mass, with high sSFRs and a mean age of 50Myr

- The larger differences are in the sSFR, ages and ionization parameter compared with control
sample. This suggests they may have similar underlying stellar populations.

- Metal-poor starburst with high log([Olll]/Hbeta)~0.4-1 which indicates that star-formation may be

the dominant source of ionization in these galaxies.

> indicators (032, SFR surface density) indicate







RGB images
R: F410M

G: F356W

B:-F2//W

Blueish galaxies are
at z~3.78-4.82 where
[Olll] talls in F277W
and Ha in F356W.
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The colors in
RGB Images are
associated with
redshift ranges
where bright
emission lines
fall within filters.

Redish galaxies are
at z~ 6.63-7.68
where [Olll] falls in
F410M.




[ EELG ‘L
[ Control 0:20 =
Control sample T
® -
= - & 0.10 - i
5 ﬁh- 005- /AJIL
- ~18 —Tg " 0 JJ—_1'8 -16
We selected ~1500 galaxies that do not satisfy the color log(F([ONlI}+HE)) log(F(Ha))
selection criteria with similar S/N. We clean the sample imposing [ 0.20 - N
than Kron radius >1.6 pix @ 0% 0.15 - .
© ~— _ il
g 0.1 0.10
R ~20 T, ~20
Higher fraction of high EWs in the sample of EELGs log(C([OlII]+HpB)) log(C(Ha))
= 0.4 =
B 04 1 087
N
® - .
cé) - _J 0.2 -
> 0.1 - ‘_,r'j
0.0 - . —I_':| — 0.0 L a'___l—._; .
0 2 4 0 2 4

log(EW([OIII]+HRB)) log(EW(Ha))




(Gas-phase metallicity
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Properties of EEIL.GGs candidates (GALFI]

From v0.52 galfit catalog (McGrath et al. in prep.)

We only consider 488 sources with good fit quality (so-called Flag=0).
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