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Evolution of escaping HI ionizing photon 
emissivity. 

Shaded regions = AGN. Lines = AGN+SF
(Dayal+2020)

Evolution of HI ionization rate. 
Orange = SF. Green dotted = AGN

(Trebitsch+2020)
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Reionization of the Universe: SF versus AGN



  

1. Work at high redshift (IGM and telescope-wise)
 

2. Trace LyC

 

We need an indirect tracer of LyC 



  

IGM mean transmission and redshift. Ionizing radiation is heavily absorbed by 
IGM in line of sight (Inoue, 2014)
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Lya is a good tracer but gets 
absorbed by the IGM



  

Relationship between Lya and MgII in green peas (Henry+2018)
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1. MgII escape fraction is higher when dust extinction is lower
2. MgII trend mirrors relation seen in Lya
3. The fact that many measurements fall below the ext. curves is expected for resonant 
lines, which are more susceptible to dust extinction than non-resonant lines



  

Relationship between Lya and MgII in green peas (Henry+2018)



  

1. Work at high redshift (IGM and telescope-wise) 
MgII is not absorbed by IGM

N
MgII

 ~ 10-5 N
H   

→ resonant like Lya but scatters less

Will be able to be seen (hopefully) at high-z with JWST

2. Trace LyC
MgII has a ionization potential close to H (15eV vs 13.6eV)

Lya and MgII escape appear to be governed by radiation 
transport in the same gas, so in theory, MgII would trace 
LyC escape

 

MgIIMgII as an indirect tracer of LyC 



  

+

Saha+2020, AstroSat detection of LyC emission at z = 1.42



  

z = 1.13



  

Can MgII be used as a tracer of LyC leakage?

1. Select a sample criteria

2. Correlate MUSE Wide* and AstroSat catalogues

3. Blind detection of LyC leakage

4. Classify galaxies as MgII emitters, absorbers (or not)

5. Bring all information together and make 

(delicious) conclusions

and MgII !



  

Criteria for sample selection

1. Redshift range where MgII is seen in MUSE and

    LyC is seen in Astrosat (0.97-2.34)

2. No QSOs  

3. No foreground contamination inside 

AstroSat PSF (1.6’’)



  

Sample properties

473 galaxies in sample



  

13 have LyC detection in 
Astrosat!

Sample properties – LyC detected



  

tdose spectrum
my extraction

MgII (diverse) profiles of 
leakers



  

tdose spectrum
my extraction

MgII (diverse) profiles of 
leakers

Since MgII photons are resonantly 
trapped like Lya, there could be some 

radiation transport effects on the doublet. 
More importantly though, 

MgII S/N is  low



  

tdose spectrum
my extraction

MgII (diverse) profiles of 
leakers



  

HST

MUSE



  



  

z = 1



  

AstroSat detection of Lyman continuum emission from a z = 1.42 galaxy 
(Saha+2020)

Could our galaxy be like this beast?

We see a similar FUV excess (promising), 
but it needs to be analyzed in more detail



  

What about MgII emitters with no LyC detection?



  

Some more examples of MgII profiles without LyC detection



  

To do...

Analyze the 13 leakers individually 

In parallel, classify the sample according to MgII profiles. 

IMPORTANT: find an appropriate MgII S/N threshold

Also, write proposal(s) for deeper observations of leakers in order to get 
better MgII S/N → check if MgII EWs correlate with LyC flux strengths

If we had better resolution in the future we could measure the MgII 
peak separations and therefore optical thickness → relate it to LyC 
escape (as in Lya, Henry+2020)
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