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Lya émission line profiles

Intrinsic Lya (motion and turbulence in the ISM)




| Lyd eémission line profiles
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After scattering through static HI medium




Lya emiséiqn ‘li|'1'e profiles: Outflows and Inﬂ,ows
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The MAGPI Survey: VLT/MUSE Large Program

Spatially-resolved

spectroscopy of stars
and ionized gas for
galaxies

gammaray  X-ray ultraviolet  visible infrared  microwave radio

Targeting LAEsatz=2.9-6.6
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Blue-dominated Lya haloin MAGPI
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Mukherjee T. et al. 2023, A&A, 680, L5




Blue- domlnated Lya halo |n MAGPI

Flux density (a\\

o

—2000  -1000 0 1000 2000 B
Velocity (km/s)

14"52M21.0° 20.9°

Mukherjee T. et al. 2023, A&A, 680, L5 z=2.948




Blue-dominated Lya halo in MAGPI
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Blue-dominated Lya halo in MAGPI
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Multiphase ISM, blueshifted absorptions = outflows

Mukherjee et al. in prep



Blue-dominated Lya halo in MAGPI
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Blue-dominated Lya halo in MAGPI

Unfortunately!

No deep IRimaging and
Spectroscopy




Blue-dominated Lya nebula in HUDF
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Blue-dominated Lya nebula atz=3.328
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Blue-dominated Lya nebula at z = 3.328
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Blue-dominated Lya nebula in HUDF
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Blue-dominated Lya nebulain HUDF
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Starburst!
(Rinaldi et al. 2025)

Gupta A., Mukherjee T. etal. in prep.



An efficient galaxy formation

o Interaction driven starburst  _

reaccreted onto a new galaxy (low in stellar mass), and fueling
new star formation

N

: RIRORE T 4

Add on: HST data reveals LyC emission detections (> 5

sigma) at the location of primary galaxy driving outflows

A nice talk from Alexandra Le Reste this
morning!

s A primary galaxy outflowing gas (Low metallicity), which is getting ‘» 5



~ Blue-dominated Lyain MAGPI

Peak separation (km s~1)

12h19ms5 405

Blue flux decreases in the Peak sep. decreases in the
outskirts outskirts

Mukherjee T. et al. 2023, A&A, 680, L5



Spatially- resolved study of red-dominated halos _

Annular Bins Overlaid on Narrowband Image
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Spatially- resolved study of double-pea ked halos _
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Spatially-resolved study of double-peaked halos _
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‘2. Lya as a probe to the cosmic reionization
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A sample of 22 MAGPI LAEs at z=5.5 - 6.6
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Evolution of Lya line widths during reionization _
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Evolution of Lya line widths during reionization _
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At z > 6, high-luminosity LAEs are showing

larger line widths !
Mukherjee T. et al. 2024, PASA, 41, e105




Size of ionized bubbles around LAEs
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UV-bright galaX|es blowmg larger bubbles'
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Mukherjee T. et al. 2024, PASA, 41, e105 and in prep. Witstok et al. 2024



'IGM transmission and bubble sizes
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After reionizationz<6 «——

Following the talk of Pratika Dayal.:
Patchy reionization
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Reionization epoch z> 6

Neutral
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Lya from UV faint galaxies .
mostly absorbed '

lonized
IGM
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Lya from UV bright
galaxies escapes

-

*Faint galaxies (under detection limits)
contributing to the larger ionized

structures around UV bright galaxies



After reionizationz<6 «——

Transparent IGM to Lya
after reionization

Reionization epoch z> 6
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After reionizationz<6 «——

Reionization epoch z> 6
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After reionizationz<6 «——

Reionization epoch z> 6

Neutral
IGM

Bubbles can be large enough to allow blue peak to escape at z > 6:
See Cristobal Moya’s talk on Friday
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Summary

We dlscovered blue- domlnated Lya haloes in MAGPI data and a blue-dominated Lya nebula : |
in HUDF, tracing CGM gas inflows = a unique laboratory to study gas accretion processes |

in galaxies

We conclude that these systems are interaction driven, where a primary galaxy is
outflowing gas (metal poor), which is getting reaccreted onto a new galaxy (low in stellar [
mass), and fueling new star formation = an efficient galaxy formation mode

We study spatially resolved properties of Lya halos through spectroscopy and modeling:

blue-to-red flux ratio (shell velocity) and peak separation (column density) decreases with o

increasing radius. One halo deviates from this - warrant further study

We studied the evolution of Lya line width with luminosity during reionization epoch. We §
found that at z > 6, high-luminosity LAEs are showing wider Lya, potentially indicating that
they are residing in larger ionized bubbles.
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