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JWST’s Broad Line Objects

Characteristics: 
• Higher number density (than expected from QSO) 

Weaker X-rays *(mostly not detected)          (Akins+24, Yue+24, Ananna+24, Kokubo+24, Maiolino+25) 
Weaker Radio emission *(mostly not detected)          (Akins+24, Mazzolari+24, Gloudemans+25, Setton+25) 
Weaker optical variability *(mostly not detected)             (Kokubo & Harikane 24, Furtak+25, Ji+25)

Juodzbalis+25

See also, e.g.,  
 
Harikane+23 
Kocevski+24 
Kokorev+24, 
Matthee+24, 
Taylor+24, 
Maiolino+25
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JWST’s Broad Line Objects

D’Eugenio+25

Characteristics: 
• Higher number density (than expected from QSO) 

Weaker X-rays *(mostly not detected) 
Weaker Radio emission *(mostly not detected) 
Weaker optical variability *(mostly not detected) 

• High-column-density neutral gas (in n=2 state)   (e.g., Inayoshi & Maiolino 25)

Ji+25

Hβ Hα
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Broad H-alpha lines
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Basic line shapes
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Best-fitting lines shapes
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Exponential wings and Gaussian cores

Doppler  
Component
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Effect on Black Hole masses
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Properties of the scattering medium

W = aτ + b

W
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Properties of the scattering medium

Stack (low-SNR)

Rusakov+25
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Common presence of ionised gas cocoons

Rusakov+25
Characteristics: 
• Higher number density (than expected from QSO) 

Weaker X-rays *(mostly not detected) 
Weaker Radio emission *(mostly not detected) 
Weaker optical variability *(mostly not detected) 

• High-column-density neutral gas (in n=2 state) 
• High-column-density ionised gas      (see also Naidu+25, de Graaff+25 for suggested resonant scattering scenario)
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Appendix
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Sample colors
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Gaussian & Exponential shapes
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Best-fit H-alpha profiles (fiducial model)
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Symmetric and exponential wings of H-alpha profiles
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