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The James Webb Space Telescope (JWST)
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JWST instruments: near- to mid-IR 



JWST scientific objectives
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Why the mid-IR and JWST for studying nearby galaxies?

● Unprecedented sensitivity and 
spatial resolution in the infrared.

● Access to the full near and mid-IR 
window (1-28 μm).

● Ideal for penetrating dusty, obscured 
environments in galactic centers.

● Suffers from less obscuration than in optical → reveals 
nuclei

● Access to ionised (e.g. [NeII], [NeIII] or [NeV]), 
molecular (e.g. warm H2), recombination (Pfɑ) gas 
emission lines, ices, molecules, and other absorption 
features.

● Allows to study SF, AGN, and other physical processes.
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NGC 628. Crédito: ESA/Webb, NASA & CSA, J. Lee, the PHANGS-JWST Team.



+ region near to the Galactic Centre (Peißker et al. accepted) & SBS0335-52

NGC 6240 Mrk 231

MICONIC: Mid-Infrared Characterization 
Of Nearby Iconic galaxy Centers

Credit: NASA/ESA HST Credit: NASA/ESA HST Credit: NASA/ESA HST 

Arp 220
Credit: ESO

Centaurus A
N

E

MIRI/JWST Guaranteed Time Observations (GTO) program for nearby galaxies

Closest radio galaxy to Earth
(D = 3.5 Mpc; 1” = 17 pc).
Alonso-Herrero, HM et al. (2025)
Pantoni et al. (2026)
Evangelista et al. (accepted)
Jones et al. (in prep.)

Nearest ULIRG (D = 84.4 Mpc; 1” ~ 400 pc)
Buiten et al. (2025)
van der Werf et al. (in prep.)

Closest merger (D = 111 Mpc; 
1” = 526 pc)
Hermosa Muñoz et al. (2025)
Hermosa Muñoz et al. (in prep.)
Pantoni et al. (in prep.)

Nearest BAL-QSO/ULIRG 
(D  187.6 Mpc; 1''  837 pc)∼ ∼
Alonso-Herrero, HM et al. (2024)
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MICONIC: Global overview
Mrk 231 (r = 1”)

Cen A (as a point-source)

NGC 6240 (r = 0.7”)

Alonso-Herrero, HM et al. (2024)

Alonso-Herrero, HM et al. (2025)

Hermosa Muñoz et al. (2025)

Buiten et al. (2025)
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Low excitation ionised gas
High excitation ionised gas

Warm molecular gas
Silicate absorption + molecules



Z ~ 0.0244, D  111 Mpc; 1''  526 pc∼ ∼
Dual AGN: type-2 Seyfert & LINER
(Lbol 2.6x1044 erg s−1 & 8x1044 erg s−1, Müller-
Sánchez+18)

Observed: 14th August 2023
GTO program 1265

MICONIC: NGC 6240

Credit: NASA/ESA HST 
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Hermosa Muñoz et al. 2025Credit: NASA/ESA HST 
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MICONIC: NGC 6240

Credit: D. Dicken



Credit: NASA/ESA HST 

MICONIC: NGC 6240

(Medling+21
)

LIRG – log(LIR /Lsun)= 11.93 (Kim+13)

Dual AGN ~0.7 kpc + nuclear 
starburst (6-9 Myr ago Tezca+10, 
Yoshida+16;  SFR > 100Msun/yr, 
Howell+10)

Hermosa Muñoz et al. (2025)

Credit: D. Dicken

(Treister+20)
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Hermosa Muñoz et al. (in prep.)

Warm molecular gas



Integrated MIRI/MRS spectrum per nuclei (r = 0.7”)

Hermosa Muñoz et al. 2025
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NGC 6240: kinematic maps for the ionised gas

Hermosa Muñoz et al. 2025
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We are now 
comparing with the 
warm molecular gas 
properties.



GATOS: 
Galaxy Activity, Torus, and Outflow Survey

Study of the fuelling and feedback processes taking place in the 
central few kpc of active galaxies, polar dust emissions, the torus, 

and obscuring materials. Our efforts also extend to shedding light on 
star formation, galaxy evolution, and other cosmic phenomena, 
crucial for understanding co-evolution of galaxies and SMBH.
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+60 people



GATOS: JWST GO time

Cycle 1

Cycle 2

Cycle 3

Cycle 4

~270 h !

Cycle 5



GATOS: recent JWST works
Izumi+2018

PAHs: 
García-Bernete+2024c, 

Zhang+2024b, 
Donnan+2026 

Extended dust 
emission: Leist+2024, 

Haidar+2024,+2026, 
López-Rodríguez+2025, 

Campbell+2025

Ionised and warm 
molecular outflows: 

Hermosa Muñoz+2024b, 
Zhang+2024a, 

Davies+2024, Esparza-
Arredondo+2025, 

Delaney+2025,+2026, 
Veenema+2025,+2026

Torus modelling and 
ices: 

García-Bernete+2024a, 
González-Martín+2025

+ 3 JWST papers submitted
+ several others in prep.

+ other works with other facilities: 
ALMA, MEGARA, VLT, SOFIA, ...

IA/ML: Hermosa 
Muñoz+2026
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Rosario+(submitted)
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Clustering of any data cube (tested on MIRI/JWST).

Automatic identification and classification of the main 
ionising source of the gas present in the galaxies. 



Summary

JWST is allowing us to observe nearby objects in the infrared with an unprecendent spatial and 
spectral resolution. 

DiSCO + TNOs → The best is yet to come!

Thank you for your attention!
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