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Spectroscopy from Photometry: A Population of Extreme Emission Line Galaxies at 1.7 < z < 6.7
Selected with JWST Medium Band Filters

,' RoBERTO ABRAHAM (93

,7® QuiLLAuME DesprEz O,

9 GAEL NOIROT,* MARCIN SAWICKI
11

SunNa WrTHERS (2,1 ApaM Muzzin ©©' Swara RAVINDRANATH (2,2 GHASSAN T. SARROUH
Yosuiuisa Asapa 4% Marusa Brapac 9% GABRIEL BRAMMER
KARTHEIK IvER 0,9 10 NicHoLas Marris (2,4 11 Lamrya MowLa
Vicroria Strait 2,78 aND CHris J. WILLOTT

ABSTRACT

We use JWST/NIRCam medium band photometry in a single pointing of the CAnadian NIRISS
Unbiased Cluster Survey (CANUCS) to identify 118 Extreme Emission Line Galaxies (EELGs) over
1.7 £ z S 6.7, selected using a set of color cuts that target galaxies with extreme [OIII] + HB and

4
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Hoa emission. We show that our medium band color selections are able to select galaxies based on
emission line EW, which is advantageous to more commonly used selections since it does not require
strong continuum emission, and can select galaxies with faint or red continuum fluxes. The median

EWs of our sample is EW (Ho) = 893 A and EW (|OIII] + HB) = 1255 A, and includes some objects
with EW ([OIII] + HB) ~ 3000 A. These systems are mostly compact with low stellar mass (median
log(M,/Mg) = 8.03), low metallicity (median Z = 0.14Z), little dust (median Ay = 0.18 mag) and
high SSFR (median SSFR = 1.18 x 1078 /yr). Additionally, galaxies in our sample show increasing
EW(Hca) and EW(|OIII] + HpB) with redshift, an anti-correlation of EW (Ha) with stellar mass, and no
correlation between EW(|OIII] + Hp) and stellar mass. Finally, we present NIRSpec spectroscopy of
15 of the EELGs in our sample. These spectra confirm the redshifts and EWs of the EELGs calculated
from the medium bands, which demonstrates the accuracy and efficiency of our color selections. Overall,
we show that there are significant advantages to using medium band photometry to identify and study
EELGs at a wide range of redshifts.

CAnadian NIRISS Unbiased Cluster Survey (CANUCS)
~ 28.9 mag in medium bands, ~ 29.4 mag in wide bands to 50

Ha and [Olll] + HB Emitter Colour Selection, z= 3.5 JWST F| Ite rs (BB, M B)

1040 CANUCS NIRCam Filters
H

- d o | 4 HST data: F438W,
& l F606W
. ol | | A~04-5um

CANUCS NI

30000
Wavelength (Angstroms)
RCam Filters used in the Colour Selection

100 [01N] + HB

F300M
Fa60M
Fa10M

H
N

Bottom panels:
The color selection of
[Oll]+HB and Ha from

synthetic NIRCam
observations of SEDs.

10600 40000 50000

F300M-F335M vs. Redshift

EW(Ha) > 500 A
EW([OIlI]+HB) > 1000 A
Redshift: 1.7<z2< 6.7

3 50
Redshift
F360M-F410M vs. Redshift

s 50
Redshift
F335M-F360M vs. Redshift

F360M-F410M

S/N = 4 in line emission
S/N =2 on continuum

45 )
Redshift

45 50
Redshift

.
Sample. Rest Frame [Olll] + HB and Ha + [NII] Equivalent Width Distributions
118 objects extreme [Olll]+HB and Ha emission. Entire Sample
Extreme Emission Line Galaxy at Zpno = 6.45 T T
EW(Ha + [NII])) = 1837 + 2014, EW([OIII] + HB) = 3302 + 3094 1 = = Median EW([OIIl] + HP)
2001D 1203427 q = I I )
5w ¥ 40 I =« Median EW(Ha + [NII])
s s 1 | I = [Olll] + HB
Pz oz ﬂ\l z s : N o 1
0| BB m IR g 58 )¢ : & 301 I . Ha + [NII]
Wavelength (umw 5 . 1
FA38WUF606 W [Fosow Pllsw 140M runw ulﬂ" liz 10M TSOM 111w F.’!oo [F335M FSWM [Fal0M [Fasaw e I I
r KL 8 F 9 20 A . |
: 1 Il
Extreme Emission Line Galaxy at Zpo = 4.02 =} 1
EW(Ha + [NIl)) = 1794 + 7554, EW((Oll] + HB) = 3068 + 11874 Z 101 I 1
1001 1D 1204847 I
g 0 . L, — ;
< 500 1000 1500 2000 2500 3000 3500
z~17-29 2-33-42 z~43-55 z~55-6.7
150 ; T Sample Size: 50 Sample Size: 34 ; H sample Size: 12 ; Isample Size: 22
o 6 vl 8 . !
$ 125 I 4 | !
3 100 I ' I i 6 I i
e | 4 3 ! H !
Dusty Extreme Emission Line Galaxy at Zyo = 5.73 g 75 | | . , [l 4 |
EW(Ha + [NIl)) = 876 * 3554, EW([OIll] + HB) = 376 + 1484 E 5o | 2 I ! ‘ | ‘ | [
100 1D 1205006 = .5 | ! : ! - 1 | I 2 | !
% I n A o & }\a 00 1000 2000 3000 1000' 2000 3000 0 1(!00 2000 3000 0 10(}0' 20(]'0 3000

Fasew
606
%
Fla2m)
F210M
2500
277w,
F300M
Fa3sm
3
Fal0M
Faaaw|

-100

Galaxy properties: The Dense Basis SED fitting

code

Photo-z: EAzY; Continnum: f,, = 1%;
Neglect the contribution from weaker emission lines

These galaxies are typically low mass (median log(M*) = 8.02), low metallicity (median Z = 0.14Z0 ), with little dust
attenuation (median Av = 0.18 mag), and high SSFR (median SSFR = 1.18><10_8/yr).
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