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Intermediate-mass black holes

IMBHs and their BH 
mass function over 
redshift constrain 
BH seed scenario and 
BH evolution models
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(IMBHs, up to 2⋅105 M
☉

)



Low-mass AGNs
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Broadening of 
Balmer 
emission lines 
in AGN spectra
allows velocity 
dispersion 
estimation



Virial black hole mass estimation
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f - virial factor
R - Broad line region radius
ΔV - velocity dispersion
G - gravitational constant



Empirical R-L relations
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R

L

Flux = L/4𝜋R² 𑁦 R ~ L⁰𑁦⁵ For IMBHs R/c ~ hours to days

Bentz+13



Reverberation mapping 
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RCacket+21

R/c = 𝜏 - delay 
between 2 bands

H𝛼 band

g’ band



Where IMBHs lie on R-L relation?
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?
NGC 4395

Cho+23

Highly-accreting: 
accretion rate > 10%



Reverberation campaign of highly-accreting IMBHs
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RC600
60 cm telescope



J1448+16, highly-accreting IMBH
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Reverberation campaign of highly-accreting IMBH
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Reliability of the extracted delay
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Where IMBHs lie on R-L relation?
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J1448+16

Cho+23

NGC 4395

Corresponds to AD inclination,
Accretion rate, BH mass errors



Reverberation campaign of highly-accreting IMBHs
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2.5m 
telescope

2.2m 
telescope

1.9m 
telescope


