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EELGs -> large EWo([OIII]+H𝜷)  => common strong Ly𝜶 emission (Tang+2021)
GPs ->   typical LyC leakers present also high EWo(Ly𝜶 ) (Izotov+ 2016; 2018)

EELG selection -> blind search for emission line targets -> minimise bias (e.g. in 
BBand samples)
Important to increase EELG samples at the lowest mass, lowest metallicity galaxies populating
this ranges in M* - Metallcity - SFR  and M* - SFR relations (e.g. Indhal+ 2021; Curti+ 2023).

EXTREME EMISSION LINE GALAXIES – EELG  

=> EELG galaxies host extreme star formation (SF) events. (e.g. GPs) -> 
provide keys for our understanding of early galaxy evolution.

LyC photons leakage from EELGs -> expected main fraction of the budget
for re-ionization of the Universe
(e.g., Erb+ 2016; Yang+; Sobral+ 2018; Naidu+2022; Matthee+ 2022).

=> EELGs present intense emission lines with Equivalent Widths EWo ≥ 300 Å

Currently different selection criteria => EELGs include different categories:
Green Peas, Blue berries, Xtreme HII galaxies and BCDs, ELDots / H𝛼Dots…
(e.g. Cardamone+ 2009, Amorin+ 2010; Yang+ 2017; Terlevich+ 1991; Bekki 2015, Salzer+ 2020)



Currently adopted EELGs selection criteria => a mixed bag of types:  GPs from broad band 
photometry (e.g. à la Cardamone+ 2009; van der Well 2011), narrow/medium band imaging
(Sobral+ 2014; Lumbreras-Calle+ 2022),  spectral targets (e.g. Amorín+ 2015; Maseda+ 2018) . . .

We propose a selection of EELGs in wide field emission-line surveys:
Selecting *galaxies with EWo≥ 300 Å in at last one line* of [OIII]5007, [OII]3727, H⍺
(Iglesias-Paramo+ 2022).

SEARCH CONDUCTED with:

1.- JPAS Survey: MiniJPAS - AEGIS field (Bonoli+ 2021)
Wide-field spectro-photometry in 56 Narrow Band Filters (Equiv. R~60) sampling
a strip of 1o over the EGS (AEGIS) field (+ SDSS filters).
Search within 0 ≤ z ≤ 0.8   (Iglesias-Páramo+ 2022)

Also with:

2.- DR2 MUSE HUDF Survey: MOSAIC (9’   ) + UDF 10 (1’    ) + MXDF (41”∅) fields (Bacon+ 2023)
MHUDF survey provides deep spectra + cutouts cubes for each selected candidate

(DR2 -> also incl. catalogue of physical properties for a gal. subsample)

SEARCHING FOR EELGs



JPCam
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RESULTS:    17 EELGs with EWo [OIII]≥300 Å | 0.196 ≤ z ≤ 0.748 ; 20.5 ≤ rSDSS ≤ 24 mag



(Examples of) EELG 
new selections

Sample:

17 [OIII] sources peaking
0.2 ≤ z ≤ 0.3

Highest EWo[OIII] =1758 Å

41.17 ≤ Log(Lum/erg s−1) ≤ 44.25

EELGs sky density consistent w/ previous work:
Lumbreras-Calle+ 2022 JPLUS (Local EELGs z ≤ 0.06)
Amorin+ 2015   (20k zCosmos bright survey)



JPAS Extreme Emission Line Galaxies properties



2 DR2 MUSE HUDF Survey
FIELDS

1. MOSAIC → 3´ × 3´ mosaic 9 MUSE fields at a 10-hour depth

2. UDF-10 ->  a single 1´ × 1´,  31-hour depth field

3. MXDF (MUSE eXtremly Deep Field) → depth 141 hours. 1’ 𝜙

SEARCH A 

EELGs with EWo≥ 300 Å in any one of the lines [OIII]5007, [OII]3727, H⍺

Results A: 7 EELGs with robust detection (5 in [OIII] -one of them also in H⍺-, + 2 in H⍺ only)

In this case we have considered and extended sample from an additional Search 2:

SEARCH B (Extended Sample)

EELGs with 200 Å ≤ EWo ≤ 300 Å in any one of the lines [OIII]5007, [OII]3727, H⍺

Results B: + 6 EELGs with robust [OIII]5007 detection (of them: 1 also in [OII]3727; 1 in H⍺) 

Bacon+ (2023)
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𝟒𝟏. 𝟐𝟏 (𝟒𝟏. 𝟏𝟑) ≤ Log(Lum/erg s−1) ≤ 44.17 (43.62)

0.226 (0.1239) ≤ z ≤ 0.753 (0.833)





EELGs kinematics from MUSE
cutout cubes

Object MOSAIC DR2 ID 000891 Object MOSAIC DR2  ID 000895 

=> Low Mass , low Metallicity (e.g.  Pilyugin, Vilchez Contini 2004) 





SFRs Consistent with Tang+ (2021) for extreme 
[OIII]+Hb emitters, Ly𝛼 detection and LyC leaking.

<EWo> collected consistent with McCarron+ (2022) HETDEX surv.  LAEs in GOODS-N Field

Ly
𝛼)

EXTRA PRELIM. RESULTS:  EWo(Ly𝜶) ≥ 300 Å
Extreme Ly𝜶 galaxies in MHUDF 

PRELIMINARY
RESULTS

(~80 XLAEs) 



Summary of Results

→ miniJPAS: 17  EELGs with EWo [OIII]≥300 Å

0.196 ≤ z ≤ 0.748  | 20.5 ≤ rSDSS ≤ 24 mag | 𝟒𝟏. 𝟏𝟕 ≤ Log(Lum/erg s−1) ≤ 44.25

→ MHUDF: 7 (+6 )   EELGs with EWo [OIII]≥300 Å (200 Å ≤ EWo ≤ 300 Å)

0.226 (0.123) ≤ z ≤ 0.753 (0.83) | 𝟒𝟏. 𝟐𝟏 (𝟒𝟏. 𝟏𝟑) ≤ Log(Lum/erg s−1) ≤ 44.17 (43.62)

→ Also: very productive preliminary search for Xtreme Ly𝜶 emitters in MHDF

→ Proposal: enlarge statistics for current EELGs/LAEs samples via wide-field emission-ine surveys

[ e.g. JPAS in 2 years could increase EELGs current samples by up to x 1000]



THANKS !

𝜺𝝊𝝌𝜶𝝆𝒊𝝈𝝉𝝎 !







Preliminary physical Properties of new EELGs MUSE HUDF



THE	JAVALAMBRE	PANORAMIC	CAMERA	– JPCam
1.2	Gpix to conduct J-PAS

0.22”/pix – 14	CCDs 9.2kx9.2k	– 4.5	deg2

J-PAS

Low RON	(<	4e-),	unique CCDs by e2v	for J-PAS

Extragalactic Large Surveys at the IAA: ALHAMBRA, CALIFA and J-PAS

Filters by SCHOTT



8500 deg2 (14Gpc3)
dz / (1+z) < 0.003

Benítez et al. (2009), ApJ 691, 241

J-PAS

JAVALAMBRE	PHYSICS	OF	THE	ACCELERATED	UNIVERSE	
ASTROPHYSICAL	SURVEY

In ~ 5 - 7 years
• BAOs
• Weak Lensing, Clusters, SNe

• 54 NB Filters
(FWHM~14.5nm; Dl~10nm)

• 1 Blue MB filter
(FWHM~260Å; lc~3600Å)

• 1 Red BB filter
(FWHM~620Å; lc~9500Å)

• Broad band filter/s as 
detection bands

J-PAS

Extragalactic Large Survey 

Benítez+	(2009;	2014	Red	Book);		Bonoli+	2020



Extragalactic Large Surveys at the IAA: ALHAMBRA, CALIFA and J-PAS

J-PAS	to build strong synergies

First Light		March 2020
Science Commissioning July 2020	

Scope of the survey


