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Galaxies in the EoR - what is their nature?

Before JWST: ALMA detection of FIR lines [CII]158u:m and [OIII]88um up to z = 9.11
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Galaxies in the EoR - what is their nature?

Before JWST: ALMA detection of FIR lines [CII]158u:m and [OIII]88um up to z = 9.11
With JWST: access to deep image and spectroscopy data in the UV-optical range

Synergy between ALMA and JWST can provide a comprehensive view of EoR galaxies
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€8 RIOJA - Combining JWST and ALMA data

L) the Reionization and the

“’_2 ISM/Stellar Origins with
JWST and ALMA

K Medium size GO1 JWST program #1840 \

e Allocated time: 33.9h
e PI & coPI: J. Alvarez-Marquez & T. Hashimoto

° Instruments

o NIRCam imaging (1.15 um to 4.4 um)
o  NIRSpec IFU (2.9um to 5.1um)

e Tarjects
o 12 ALMA [OIII]88um emitters galaxies
o  Redshift: 6<z<7.9

\ [ Hashimoto +23, Sugahara +24 ]/
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THE REIONIZATION AND THE ISM/STELLAR

ORIGINS WITH JWST AND ALMA




!
A1689-zD1 before JWST M

A1689-zD1 is a lensed galaxy system at z = 7.13 —— Epoch of Reionization

Muv ~-20 —» Smaller than the typical value of M*uv~-20.6 — Star-forming galaxy
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A1689-zD1 before JWST

A1689-zD1 is a lensed galaxy system at z = 7.13 —— Epoch of Reionization

Muv ~-20 —» Smaller than the typical value of M*uv~-20.6 —> Star-forming galaxy

The first galaxy with a dust continuum detection in the EoR
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A1689-zD1 before JWST

C

A1689-zD1 is a lensed galaxy system at z = 7.13 —— Epoch of Reionization

Muv ~-20 —» Smaller than the typical value of M*uv~-20.6 — Star-forming galaxy

The first galaxy with a dust continuum detection in the EoR

Spatially resolved lines with multiple components
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A1689-zD1 before JWST
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A1689-zD1 is a lensed galaxy system at z = 7.13 —— Epoch of Reionization

Muv ~-20 — Smaller than the typical value of M*uv~-20.6 —> Star-forming galaxy

The first galaxy with a dust continuum detection in the EoR

Spatially resolved lines with multiple components

:

Ideal target to study the coevolution between stellar, gaseous,
and dusty properties of star-forming galaxies in the

A1689-zD1 is a complex system with a very rich dataset

EoR with the JWST
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@ A1689-zD1 with JWST: complex and clumpy structure

A1689-zD1 is a very clumpy object, with a complex stellar, dust and gas structure.
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€8 A1689-zD1 with JWST: UV clumps - NIRCam data

We identify up to 5 UV clumps using 7 GALFIT point sources for the fit in F150W

F150W GALFIT model l
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@ A1689-zD1 with JWST: complex and clumpy structure

A1689-zD1 is a very clumpy object, with a complex stellar, dust and gas structure.
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€8 A1689-zD1 with JWST: Dust clumps - NIRSpec and ALMA data

We identify 4 dust clumps computing centroids for both dust 88um and 158um emissions
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@ A1689-zD1 with JWST: complex and clumpy structure
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@ A1689-zD1 with JWST: complex and clumpy structure

A1689-zD1 is a very clumpy object, with a complex stellar, dust and gas structure.
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€ A1689-zD1 with JWST: Nebular clumps - NIRSpec and ALMA data
We identify 5 nebular clumps looking through the NIRSpec IFS, [OIIT]88um

and [CIT]158um data cubes at different velocity ranges
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€ A1689-zD1 with JWST: Nebular clumps - NIRSpec and ALMA data

We identify 5 nebular clumps looking through the NIRSpec IFS, [OIIT]88um
and [CIT]158um data cubes at different velocity ranges
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@ A1689-zD1 with JWST: Structure overview
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The dust and nebular clumps are cospatial
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@ A1689-zD1 with JWST: Structure overview
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... but just 1 stellar clump can be directly associated to them
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@ A1689-zD1 with JWST: Structure overview
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... but just 1 stellar clump can be directly associated to them

dust attenuates the
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@ A1689-zD1 with JWST: ISM - Galaxy and clump properties
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@ A1689-zD1 with JWST: ISM - Galaxy and clump properties
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@ A1689-zD1 with JWST: ISM - Galaxy and clump properties

[Olll] 88 um
-1°19'18"
2 FHO / FHB < 0.79 + 0.14 || FHy / FHB < 0.62 + 0.11
o 19"
§ 7
£
20" <
k Ho Hy Compatible with no
11918 b | | dust attenuation
7 N I _— ] despite clear ALMA
- o e e detection
g c 32 336 35235
5 = No dust correction
X . . .
= | | | | | - we are looking into it

)

Dec (ICRS)

-1°19'18"
3 £ o WAL
19" - ) :

j,i&kh_ruﬂ_u e g, n ﬂm

0 —=r~, ,
20" 3.02 3.04 3.95 4.00 4.05 4.10
13"11M30.0° 29.95

RA (ICRS) Observed wavelenght [um]

=

Beyond the Edge of the Universe - Sintra - 21-25th October C. Blanco-Prieto in prep.- GO1 #1840 18



@ A1689-zD1 with JWST: ISM - Galaxy and clump properties
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@ A1689-zD1 with JWST: ISM - Galaxy and clump properties
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@ A1689-zD1 with JWST: ISM - Galaxy and clump properties
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& CONCLUSIONS

Strong lensing is a powerful effect that, together with JWST, allows us to study normal SFGs in the EoR
A1689-zD1 is a complex, clumpy object, with:
[

5 UV clumps
4 dust clumps
5 nebular clumps

o 7Z~0.27Z06

The dust and nebular regions are cospatial, and the stellar emission seems to be obscured by dust
A1689-zD1 has a spatially resolved ISM, with characteristics compatible with other EoR galaxies:
[

-3<logU < -2.5
ne < 350 cm-3
Te < 15.000 K

We need to look into the dust obscuration of this galaxy, and the properties of the different clumps
You will learn more about A1689-zD1 (I hope soon) in the paper:)

Carmen Blanco-Prieto
e-mail: cblanco@cab.inta-csic.es
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€8 A1689-zD1 with JWST: UV clumps - NIRCam data
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€ A1689-zD1 with JWST: extra plots
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€8 RIOJA - Combining JWST and ALMA data
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@ A1689-zD1 with JWST: ISM - Galaxy and clump properties

A1689-zD1 is compatible withZ ~ 0.2Z0© and -3 <logU < -2.5
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