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Illustris TNG simulation (Springel+18)

Lya observations (Wisotzki+18)Lya observations (Wisotzki+18)



We tried to detect the gas in the circum-galactic medium (CGM)  and
inter galactic medium (IGM) in the nearby Universe in Ha using MUSE 
Wide public datacubes (Urrutia+19)

MUSE@VLT: Bacon+14,15

MUSEW: 44 1'x1' pointings



- search around all 164
galaxies with redshift small
enough (<0.42) to have Ha
within the MUSE wavelength 
coverage.    

- huge searching area; ~100 effective radii around
each galaxy

- from the MUSE spectra, construct Ha images tuned
to each galaxy, and  also broad band images.

- select those places with Ha signal and
without continuum signal

- all in all, we selected 118 such
Ha emitting clumps





The Ha emitting clumps prefer the
plane of the galaxy 

The Ha emitting clumps appear
within the virial radius (Rvir ~50
radii; e.g., Kratsov 13).   
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HST counterparts (include a spectrum)

-  No counterpart in radio :  with the Very Large Array (VLA) 1.4
GHz survey for the Extended Chandra Deep Field South (E-CDFS;
Kellermann et al. 2008; Miller et al. 2013). The second data
release goes down to an average depth of ∼ 7μJy. 

- No match in X-ray full band 7Ms X-ray Chandra images.    



HST images & SEDs



Ha often show two peaks + weak continuum

Stacked spectra: 
Ha has two peaks
No Hb or [OIII] 
emission

Individual  spectra



Stacked spectra

± 175 km/s

38% two peaks
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- black hole X-ray binaries (BHXBs) Ha spectra
have 2 peaks  (e.g., Casares & Torres, 2018.

- Why IMHBs? Scaling with  the observed Ha Luminosities with BH mass to match
the luminosities in BHXBs, our signals could be produced by compact objects with

mass between 103 and 106 Mq , i.e., in the realm of the IMBHs 

- Ha >> Hb? Maybe. 

Synthetic SED of the first massive
BHs (Inayoshi+22, ApJL, submitted).



The spatial distribution discards
telluric line contamination  



◊  We explore several physical scenarios, among which  accretion disks

around rogue intermediate mass black holes fit the observations best..

◊ Aiming at the detection of cosmological gas, we examined the Hα emission in
the halo of 164 galaxies in the field of view of MUSEW (redshift < 0.42). 

◊ We found  118 reliable Hα emitting gas clouds. 

◊ Surface brightness of 10−17.3±0.3 erg s−1 cm−2 arcsec−2.

◊ They are not created by instrumental artifacts, telluric line residuals, or
high redshift interlopers.

◊ 40 % of the Hα line profile shows a double peak with the drop  at the
rest-frame of the central galaxy, and with a typical peak-to-peak

separation  of ±175 km s−1 . 

◊ Most line emission clumps are spatially unresolved (1”). 

◊ The signals are not uniformly distributed; their azimuth tends to be
aligned with the major axis of the galaxy and their presence drops at a
distance corresponding to the virial radius of the central galaxy. 

SA+22, ApJ, submitted



Synthetic SED of the first massive BHs (Inayoshi+22, ApJL, submitted).  
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