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• Most AGN are Obscured!

• ~ 70% of AGN with NH>1022 cm-2

• ~ 35% of AGN are Compton Thick 
with NH>1024 cm-2

• Lack of sensitivity to detect 
photons behind NH~1026 cm-2 

(Ricci+21)

Population of Obscured AGN: X-ray view

Boorman+25



Ananna+19

Cosmic X-ray Background



Compact Obscured Nuclei (CONs)
• Power Source (likely AGN) 

completely obscured by gas/dust 
(NH>1025)

• Detected via dense gas tracers in 
mm (HCN-vib) (e.g. Aalto+15,19)

  - Very faint – even with ALMA

• 40% of local ULIRGs
     - Often major mergers

Garcia-Bernete adapted from Baba+22

Aalto+15



What do Obscured AGN look like?
Unobscured Obscured 

Hickox & Alexander 
2018

• Soft X-rays

• High Ionisation potential lines -> BPT diagram

• Broad HI lines -> BH Mass

• UV/Optical accretion disk continuum -> Accretion rate

• No photons escape – no high-IP lines

• Only mid-IR continuum



Mid-IR as a probe of obscured activity

Donnan+23aGarcia-Bernete+22b

Garcia-Bernete+24a

• Select Highly Obscured Nuclei 

via PAH EW ratios

• Silicate depth traces HCN-vib 

surface brightness after 

accounting for SF dilution.

• H2O Ice traces obscuration 

sequence from AGN to 

ULIRGs
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1. CONs 2. CT AGN (Hot CONs?)

3. AGN

Donnan+ in prep.

JWST View

• Cool dust continuum & deep 
silicates

• No high-IP lines

• No X-ray detections (Ricci+21)

• See also Donnan+23b, 24a



Obscured nuclei at high-z
• Detect deep silicate with imaging

• JWST MIRI: z~0-3

• PRIMA: z~2-7

Garcia-Bernete, Donnan,+ 25



• Select candidates via 
imaging surveys

• Obtain accurate phot-z using 
PAHs/silicate features

• Color selection and/or SED 
fitting to select candidates

Obscured nuclei with PRIMA Donnan+25 (JATIS)
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• 1500h/deg2 survey using 
confusion mitigation 
techniques (Donnellan+24, 
talk later)

• SPRITZ simulation: generate 
galaxy catalogue from IR 
luminosity functions 
(Bisigello+21, 24)

How many targets will PRIMAger identify?

Donnan+25 (JATIS)
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PRIMAger 

• High quality SEDs up to z~7

• Constrain AGN torus models 
from SED fitting

• SMART SED Code (Varnava & 
Efstathiou+24)

Donnan+25 (JATIS)



• Follow-up spectroscopy of 
photometric candidates

• Identify ices, silicates, 
PAHs, ionic lines, molecular 
lines

FIRESS Spectroscopy

z=5 HLIRG with 5 hours of integration

Donnan+25 (JATIS)



Summary

• Identify Obscured Nuclei over 
cosmic time via mid-IR silicate 
absorption.

• PRIMAger: 1000s-10s of obscured 
nuclei between z~2-7

• FIRESS: high quality spectral 
follow-up with modest time 
investment
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