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Little Red Dots (LRDs) = heterogeneous 
population / both AGN and SF contribute to 
observed light
- AGN : broad component in Balmer lines 
- SF : Balmer break =>evolved stellar population
- Over massive blackhole compared to MBH-M* 

relation

Our understanding of early galaxy evolution and its link to the local Universe 
may need substantial revision, if substantial population of SMBHs @z=8-9

CANUCS-LRD-z8.6
- Selection criteria

- Red rest-optical slope (𝛽𝑜𝑝𝑡 > 0)

- Blue rest-UV slope (−2.8 < 𝛽𝑈𝑉< 0.37)
- Compact size (𝑟ℎ < 1.5𝑟ℎ,𝑠𝑡𝑎𝑟𝑠)

- R<70pc
- FWHM_Hb=4200km/s 

 => M_BH=1e8 Msun
 => 100x heavier than that in GN-z11

- NIV]1483,1486検出 => AGN
- Only z>7 LRD having clear signature of AGN
- [OIII]4364 detected => Te=40000K <= consistent with AGN
- Z<0.2Zsun
- OHNO diagnostic plot (Fig2)

=> occupies the region of Low metallicity (Z<0.1Zsun) and 
and high ionization parameter (log(U)~-1.5)

- Bagpipe SED fitting => M*=7.6e9 Msun
=> comparable to z=4.7 QG (GS9209, M*=1.7e10Msun, 
z_quench=7)
=> this galaxy may be quenched by SMBH?

- M*-MBH relation (Fig3)
- Above local relation

Formation Scenario
- Simple constant accretion prescription:

- Current accretion (0.1 Eddington) cannot explain the  M_BH
- Eddington accretion : requires direct collapse BH 

(>1e4Msun) as a seed
- Super Eddington accretion : PopIII stars can be a seed, but 

impossible to sustain super Eddington accretion for a long 
period

- Semi-analytical models 
 x Eddington Limited model that matches LF @z<9 and local
    Maggorian relation 
 x Most simulations with standard prescription
   <= AGN feedback prevents BH growth
 o Super Eddington accretion
 o Modified models (“mild” super Eddington accretion) that 
reproduce z~6 10e10Msun SMBHs

- Similar object : UNCOVER 20466 (M_BH~1e8Msun, 
M*<1e8Msun/Kokorev+23)
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