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 Reionization Era:   z > 5   

 Cosmic Noon: 1.5 < z < 4 

 Local Universe:     z < 1 

 



Active Galactic Nuclei and SPHEREx 

Brendan 2024Baskin 2018

 Context: NIR and MIR

 Deep: Reverberation Mapping

• key 1: High-z R-L relation

• key 2: Cosmological Distance

• key 3: AGN and SMBH propeities

 All-sky: Little Red Dot

• key 1: LRDs Cosmomic evolution

• key 2: IR properties of low-z LRD

 Summary
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Reverberation Mapping - Reionization Era  z > 5   

Broad line region
    Infrared and Optical broad emission line RM: 
     Hα, Hβ, Pa α, Pa β  lag measurements at  can 
extend the R–L relation
   

Cackett 2022



Reverberation Mapping- Cosmological Distance at Cosmic Noon

SPHEREx: 0.8 - 5.0umGRAVITY: 2 - 2.4um

Sturm 2018 Li Y.-R.  2025

SPHEREx RM (Hα, Hβ, Pa α, Pa β)  +  GRAVITY+ 

Cosmic Noon 1.5 < z < 4？ 

Brendan +2024



Reverberation Mapping - Local Universe: z < 1  

 Continuum Reverberation Mapping:
1) Accretion disk size 
2) Supermassive black hole binary
 Dust Reverberation Mapping: 
  1) BLR origins 
  2) Changing-look AGN  
  3) Torus properties 

Cackett 2022

Fu Y.-X. 2025 Guo W.-J. 2025



Little Red Dot: Cosmic Noon 1.5 < z < 4  

Ma  2025

Number density of LRDs evolution 

• SPHEREx-Optical (0.8um - 5.0um)

• DESI-UV (0.36um - 0.98um)

V-Shape



Little Red Dot:  Local Universe  z < 1 

Lin  2025

Zhang 2025

Determine Physical model of  LRD to local analogs 

• SPHEREx-NIR/MIR (0.8um - 5.0um)

• DESI-UV/Optical (0.36um - 0.98um)



Summary 

                  Wish the Thinkshop great success!

 Deep: Reverberation Mapping

• Black hole mass measurements at Reionization Era  z > 5  

• Cosmological Distance at Cosmic Noon 1.5 < z < 4

• AGN and SMBH propeities at Local Universe  z < 1 

 All-sky: Little Red Dot

• Determine Physical model of  LRD  and  cosmic evolution

guowj@bao.ac.cn


