Testing the Mgll-LyC connection with MUSE
and ASTROSAT
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Years after the Big Bang
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Reionization of the Universe: SF versus AGN
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Evolution of escaping HI ionizing photon
emissivity.

Shaded regions = AGN. Lines = AGN+SF

(Dayal+2020)
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We need an indirect tracer of LyC

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

2. Trace LyC



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



Relationship between Lya and Mgll in green peas (Henry+2018)
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1. Mgll escape fraction is higher when dust extinction is lower
2. Mgll 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 Mgll in green peas (Henry+2018)
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Figure 10. The equivalent widths and escape fractions correlate for Lya and Mg I1. The Pearson correlation coefficient and probability
of the null hypothesis are shown in each panel, for the Mg II lines separately in the equivalent width panel (left), or for_combined set
of measurements in the escape fraction panel (right). The black line shows a linear fit to the relation, given by Equation The purple
curves show the expectation from dust extinction without resonant scattering. We note that neither the Lya or Mg II escape fractions are
corrected for any extended emission that may fall outside the spectroscopic apertures.



Mgll as an indirect tracer of LyC

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

NMg" ~10° N, - resonant like Lya but scatters less

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

2. Trace LyC

Mgll has a ionization potential close to H (15eV vs 13.6eV)

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



AstroSat

Saha+2020. AstroSat detection of LvC emissioprat z=1 .42 . i ﬁ



ASTROSAT
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Can Mgll 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 Mgll emitters, absorbers (or not)

(delicious) conclusions




Criteria for sample selection

1. Redshift range where Mgll 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”)
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13 have LyC detection in
Astrosat!

MAB 2500 - 28004

Mgll S/N

Sample properties - LyC detected
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AUDFs10, S/N = 3.68 AUDFsl11, S/N = 3.36 04 AUDFs12, S/N = 3.35 AUDFs13, S/N = 3.28
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AUDFs10, S/N = 3.68 AUDFs11, S/N = 3.36 . AUDFs12, S/N = 3.35 AUDFs13, S/N = 3.28
Since Mgll photons are resonantly
trapped like Lya, there could be some
SR radiation transport effects on the doublet. EEEEES
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Mgll S/N is low
6020 AL;;;:SzBTE;;N ;5-(:35-1371 820 830 840
Mgll (diverse) profilesof tdose spectrum
leakers my extraction

5870 5880



0.2 4

0.0 1

_0.2 4

0.2 1

0.1+

0.0 4

_Dl -

0.4

0.2 4

0.0 4

-0.2

0.2

0.1+

0.0 4

—0.1

AUDFs10, S/N = 3.68

6190 6200 6210 6220 6230
AUDFs14, S/N = 3.25

6440 6450 6460 6470 6480
AUDFs18, S/N = 3.02

6020 6030 6040 6050 6060
AUDFs23, S/N = 3.71

5850 5860 5870 5880

0.4 4

0.2 4

0.0 4

—0.2

0.2 1

0.1

0.0 1

_Dl -

0.2 1

0.0 4

-0.2

AUDFsl1l1, S/N = 3.36

6410 6420 6430 6440

AUDFs15, S/N = 3.

6380 6390 6400

AUDFs19, S/N = 3.09

6370

6410

6580 6590 6600 6610

Mgll (diverse) profiles of

0.4

AUDFs12, S/N = 3.35

T
5680

T T
5700 5710

T
5690

AUDFs16, S/N = 3.17

0.2

0.1+

0.0

=0.1

5630

5650 5660

AUDFs21, S/N = 2.95

5640

0.2 1

0.0

—0.2

leakers

5690

5700 5710 5720

0.5

0.0

=0.5

0.4

0.2

0.0

—U.2 =

AUDFs13, S/N = 3.28

0.5

0.0

0.5 4

9000 9020 9040

AUDFs17, S/N = 3.09

5920 5930 5940 5950

AUDFs22, S/N = 2.91

6800 6810 6820 6830 6840

tdose spectrum
my extraction




ID = 08038, RA = 53.1039924, DEC = -27.8356073, z = 1.035
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log(Ny) = 16, age = 10° yrs, BPASSv2.2.1
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log(Ny) = 16, age = 10° yrs, BPASSv2.2.1
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AstroSat detection of Lyman continuum emission from a z = 1.42 galaxy

(Saha+2020)
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What about Mgll emitters with no LyC detection?
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Some more examples of Mgll profiles without LyC detection
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Analyze the 13 leakers individually

In parallel, classify the sample according to Mgll profiles.
IMPORTANT: find an appropriate Mgll S/N threshold

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

(e,
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