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Which are the main sources of the
Cosmic Reionization?

*Stars (in galaxies);ﬁﬂ‘ey represent the main source of H Reionization
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. . LAE
Why do we look for line emitter [

galaxies and how do we look for
them?
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e.g., MUSE (LAEs at z ~ 2.8 — 6.5, Bacon+23)
or even ALMA observations targeting the [Olll] | [ ){ )\ JJ\ZJJ YA
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High-redshift galaxies can be 000 003 006000 005 010 00 02 04
T Subaru gave us an amazing

strong emission lines opportunity to do that (look at

(e.g., LAEs have been extensively PP Y

used as lighthouses to study the e

high redshift Universe)

Understanding the formation and

evolution of the first galaxies at
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INTRODUCTION

JWST is finally operating and is opening a
new window into the Early Universe by

lines such as: [Oll] 43727, H) 14862,
[OI111444959, 5007, but also Ha 416562...
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The MIRI Deep Imaging Survey (MIDIS) STRONG LINE EMITTERS AT [ & 7 —8

Credit: Goran Ostlin

The MIRI Deep Imaging Survey observations

« 63 hours total (48.75h net exposure time) with F560W (PID: 1283)
coordinated parallels: ~40h with NIRCam and ~20h with NIRISS

 Primary MIRI field has deep HST, X-ray, ALMA and MUSE etc + deep NIRCam, NIRISS
« Parallels fall in areas with deep HST imaging (GOODS-S, P2, P3)

Pérez-Gonzalez+23

MIRI UDF field (whlte) overlald on HST exposure depth.
Blue square contours show NGDEEP/NIRISS pointing.
Red contours show deep MUSE and ALMA coverage

REETE

3 different teams (Copenhagen, Groningen, and Madrid) worked on the
data reduction by adopting three different data reduction techniques in
order to maximize the quality of the final product. A modified version
of the official JWST pipeline has been adopted.

Standard (STScl) reduction
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First ~30h
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Almudena Alonso-Herrero (CAB)
Javier Alvarez-Marquez (CAB);
Marianna Annunziatella (CAB);
Leindert Boogaard (MPiA);
Karina Caputi (Groningen);

Luis Colina (CAB);

Zi i festes. | uca Costantin (CAB);

S 2 ifi‘,if_'l'qMacarena Garcia- Marln (STScl);
s AN, ﬂ;.f < Steven Gilman (DTU);

< 44;
Q(Q".*'w’

%,.‘ “ el

ah .9 d
-', b5
‘.’5\‘.‘g
. Y-«;

g )
.
L
‘3L
39S
g
-_I' .
c -
o &
SN
-y
. :
=X :
I~ 1
i
e
.
l
¥ 1"
‘ .

) ey ) ]
R AW ll, ~ :~-.-.’\ bivs { ' f,f__
b LIyl i - o e AN .‘ L3, 1 {

,:.t-'

-+ . ¥ Thomas Greve (DTU);
e "‘*’“?‘ Edoardo lani (Gronlngen),

; .'4 sl Irls Jermann (DTU)

7t' Sarah Kendrew (STScl);

{: Mattia Libralato (STScl);
. Jens Melinder (Stockholm);

sr

45““"

"Thibaud Moutard (LAM);
Goran Ostlin (Stockholm Univers

Several artifacts from the official JWST Pablo Perez-Gonzalez (CAB);

pipeline:

* Vertica
* Strong
* Strong

and horizontal stripes;
background gradient;

e “Concentric waves” patterns.

packground inhomogeneities;
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Spitzer
~100 hr
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Wavelength Coverage
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CATALOGUE & SAMPLE SELECTION
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HUNTING (Hp + [OI11]) & He EMITTERS STRONG LINE EMITTERS AT I X 7 — 8

Amag = magy — ma < —0.2 ma
58 candidates at 7 ~ 7 — §; & gx Econt g

18 sources show an excess in F430M or F444W => (Hf + [OIlI]) emitters; W, (10704Amag _ 1y

12 of them show an excess in F560W => Ha emitters; EW, =
40 sources classified as non-emitters.
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PROPERTIES OF THE (Hj + [OIIT]) EMITTERS STRONG LINE EMITTERS AT 7 & | — 8
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COMPARISON BETWEEN
(Hp + [OI1I]) and Ha EWs

STRONG LINE EMITTERS AT 7~ 7 —§

We retrieve the expected 4.0 , 1.5
. Prieto-Lyon+23, z=3 -7
correlation between both
nebular emission lines Ha and _ 10 @
(Hp + [OIll]), since these lines °§3 S LT
o) C~
are all generated by the effects = _- =
of stellar ionizing radiation ~ _.-" . ~
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Ha EMITTERS IN THE CONTEXTOF SFR - M, STRONG LINE EMITTERS AT [ X 7T — 8

3 Caputi+21, SB 1. 5 °
Speagle+14, z=7 -8 .
This work - (HB + [OIlll]) emitters = 1
Q 2 Endsley+21, (HB + [Olll]) emitters (z=6.8—-7) a E
|—Il Rinaldi+22, 2.8=<z=<6.5 1.0 T 2
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E E Atek+22, z=0.7-1.5
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o = 10910(M./M)
bj)l bj)l e Given the timescales traced by Ha and UV, the distribution
o -0.5 O of SFRy,/SFRyy and its dispersion can be used as a
— =2 y— proxy to study the SFH parameters;
® Another possible source for the variations in the
SFRy,/SFRyy ratio, especially in low-mass galaxies as in
-3 -1.0 our sample, is a stochastic sampling of the IMF;

4.5 5.5 6.5 7.5 8.5 9.5 10.5 ® However, both SFR indicators use conversion factors from

Ha and UV luminosities assuming a constant star

lOg 10 (M * /M@) formation.
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EVOLUTION OF EW,(Ha) OVER cosMIcTIME STRONG LINE EMITTERS AT 7 & | — 8

The evolution EW4(Ha) with

redshift can be assumed as an
observational proxy (i.e.,
which does not depend on

models) for the sSFR —z

relation, therefore it can help
us to constrain the star
formation history of galaxies
at very high redshift.
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This work
Sun+22
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0.5=z=<8

log10(sSFR/yr—1)
-/.75 =7.50 -=7.25

Dust might have a
mild effect on the

EW,(Ha)

A substantial
increase of the

EW,(Ha) at high
redshifts

Redshift
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CONCLUSIONS AND NEXT STEPS STRONG LINE EMITTERS AT 7~ / — 8

In less than one year, JWST has demonstrated its capability the unfold the high redshift Universe
giving us the opportunity to better constrain how galaxies formed and evolved over cosmic time.

® Huge advantages by combining medium-band and broadband from JWST => unique opportunity to
look for high redshift (strong) emitters;

e Over 58 sources at z~ 7 —38, 18 show (Hf + [OIIll]) excess. Among them 12 show an “Ha

: What' 2!
excess” (a quarter of all the MIRI-detected galaxies at z ~ 7 — ); at's next

We want to study the Ha emission
4 HAEs have been spectroscopically confirmed ([Olll] doublet) with FRESCO data. A further from a spectroscopical point of

analysis will help to confirm the rest of the sample; view - aka we need spectra!

ID:10874

® Most of the HAEs we studied are starburst galaxies or on the way to/from the starburst cloud;

e Majority of the our (HS + [OIII]) emitters are very young galaxies (best-fit ages < 107 yr) => first
major star formation episode. A few others are almost as old as the universe at their redshifts with

significant stellar mass (> 10° M), suggesting that they may be experiencing a rejuvenation

What’s next?!

effect: Understanding the
, ) properties of the HAEs in
¢ The identified Ha emitters show a variety of EW, values ( 200 — 3000 A). We also find that the context of the Epoch

of Reionization. Which
role did they play? Could

e MIRI has demonstrated that we can systematically observe Ha emitters at very high-z (z > 7), the strong_emitters have
played a key role in

offering us the opportunity to better constrain the star formation history at those z. reionizing the Universe?

EW,(Ha) should evolve as o (1 + z)>! => larger samples of galaxies to confirm this result;

SCA N M E MIDIS: The Role of Strong Ha Emitters at z ~ 7 — 8 during the Epoch of Reionization - Constraints from JWST

P. RiNnaLp1,! K. I. Caputr,b? AND MIRI GTO

.. “
o 7# ! Kapteyn Astronomical Institute, University of Groningen, P.O. Boz 800, 9700AV Groningen, The Netherlands

. . s t;&" fOl' publlcatlon in Ap] and It IS 2Cosmic Dawn Center (DAWN), Denmark
;ﬁ going to be published soon STAY TUNED Europesn

Consortium
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_ID: 10874
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Jwst rileva emissione H-alfa all’alba cosmica

Utilizzando l'immagine pit profonda dell'universo a 5.6 micron che sia mai stata prodotta, grazie allo

strumento Miri del telescopio spaziale James Webb, un gruppo internazionale di astronomi ha rilevato

(Ha + [NII] + [SII)
.
P
N /

Hubble eXtreme Deep Field
per la prima volta la riga di emissione H-alfa in singole galassie durante l'epoca di reionizzazione, la co-
siddetta alba cosmica. Media Inaf ha intervistato il primo autore dello studio che presto uscira su ApJ

40116

= Maura Sandri

Un gruppo internazionale di ricercatori guidato REREY i JWST/NIRCam + JWST/MIRI 5.6um
dall'astrofisico Pierluigi Rinaldi dell'Universita i & % ' B
i - \ By

di Groningen ha rilevato per la prima volta la
riga di emissione H-alfa in singole galassie du-

rante l'epoca di reionizzazione.
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re producono una grande quantita di fotoni ul-



