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High-z clumps

Clumpy morphology: 
star-forming regions with 

- 𝑅 ≲ 1 kpc
- 𝑀∗ ∼ 10" − 10#𝑀⊙
- SFR ∼ 0.1 − 10 𝑀⊙/yr

Eight clumpy galaxies in the UDF. 
From Elmegreen+2009
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High-z clumps

Clumpy morphology: 
star-forming regions with 

- 𝑅 ≲ 1 kpc ∼ 10 pc
- 𝑀∗ ∼ 10" − 10#𝑀⊙
- SFR ∼ 0.1 − 10 𝑀⊙/yr

Adapted from Vanzella+21a
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TheLyman-α issue

TRACER OF 
IONIZED HYDROGEN
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TheLyman-α issue

TRACER OF 
IONIZED HYDROGEN

ORIGIN

RESONANT

DIFFERENT PROCESSES 
PRODUCE SIMILAR SPECTRA
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Howpolarization can solve the puzzle
DIFFERENT MODELS PRODUCE SIMILAR SPECTRA, 

BUT DIFFERENT POLARIZED SPECTRA
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Howpolarization can solve the puzzle
AND Ly𝜶 POLARIZATION LEVELS
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Howpolarization can solve the puzzle

(𝑃 < few%)

AND Ly𝜶 POLARIZATION LEVELS

• in-situ Lyα emissiondue to
extended star formationor cooling

• (never detectedbefore at 𝑧 ∼ 3 )
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Howpolarization can solve the puzzle

(𝑃 < few%)

AND Ly𝜶 POLARIZATION LEVELS

• in-situ Lyα emissiondue to
extended star formationor cooling

• (never detectedbefore at 𝑧 ∼ 3 )

(𝑃 < 20 %)

• Lyα photons areproduced in star-
forming clumps, and then scattered
out (𝑃 up to40% − 80%).

• Reconstruct the geometry (i.e., static
or expanding ellipsoid, biconical
outflow) of the scatteringmediumand
constrain the feedbackproperties of
the clumps.

• unambiguous signature of the
scatteringnature of theLyα halos, and
distributionof circumgalactic gas
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The target

MUSE, ALMA,HST, SINFONI
(+lensingmodel)

𝑧 = 3.4
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The observations

18 hourswith FORS2 PMOS
(spectropolarimericmode)

ObservedbetweenSeptember 2021 andAugust 2022
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The observations

18 hourswith FORS2 PMOS
(spectropolarimericmode)

ObservedbetweenSeptember 2021 andAugust 2022

Spectral direction
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Results

Measure the intensity 𝐼 for all the orientations and E/O channels

Stokes parameters 𝑄 and 𝑈

polarization 𝑃 = 𝑈! + 𝑄!

10



Results polarization 𝑃 = 𝑈! + 𝑄!
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Results polarization 𝑃 = 𝑈! + 𝑄!
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polarization 𝑃 = 𝑈! + 𝑄!

• Bias at lowS/N

• Estimate theuncertainties (put upper limit)

• Diluition
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polarization 𝑃 = 𝑈! + 𝑄!

• Bias at lowS/N

• Estimate theuncertainties (put upper limit)

• Diluition
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Conclusions and outlook

• 𝑃 < 3%

• Scattering is not themain source of observedLy𝛼 flux
• gas cooling or fluorescent radiation fromanexternal ionizing field
emissionnever observed at 𝑧 = 3

• Analysis require a very careful approachwith𝑃 close to0

• Extend the sample, estimate bias, uncertainties, rule outmodels
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