On the Reliability of Lyman-alpha Emission Line as a Cosmological Tool
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Ly X

Haro 11 as seen by HST -- A complex emission structure is observed in the far UV and Ha, whereas only one knot shows Lya in emission. The resonant scattering of
Lyx photons on hydrogen atoms makes their escape more complex and less predictable than non-resonant radiation. This effect also produces the low surface brightness
emission observed across the galaxy body.
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Scientific Context: Calibration of High-z Lyx Observations
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Fig. 3 Escape fraction of Lya photons (in
percent) as a function of extinction E(B-V)
in the gas phase

To investigate the role of dust in the regulation of Lya emission, we produced extinction and
continuum-subtracted Lya maps:

¢/ In Fig. 1 we see Lya in emission from knot C with E(B -V) ~ 0.48 whereas absorption is

seen in knots A and B with E(B -V) ~ 0.2 and 0.41 respectively. The dust content is not al- Zs-hi;;fernl;(;%zZ;nufézrzizxve;;go%;y Z oan008 E%%%"gs%}%%

ways the main regulator of Lya photons escape. factor between 2 to 6) with respect to 100.000 3T 68 P
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¢/ In a classical view, considering only the selective extinction at the two wavelengths, and usually observed in high-z galaxies, em- 10.000 F i Toma & ony ff’?ﬁ -
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emission (cyan crosses) and an emission from knot C (red triangles) above the predicted

curve at high extinction, which supports the view of a scattering in inhomogeneous ISM that v, S | 0.100 - ;( . il
favors preferentially the escape of Lya photons (Neufeld 1991). The correction for dust attenuation,
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: 1 Fig. 2 the Lya emission and the dust content in six nearby star forming galaxies. We

pointed out the role of the ISM distribution, where in the case of clumpiness mor-
phology, Lya photons escape preferentially to Ha ones, which produces an ob-
served Lya/Ha ratio higher than the theoretical level corrected for extinction.

Evolution of the Lya/Ha ratio as a function of
the extinction. The dark curve represents

: . . L Simple dust extinction correction fails to recover the intrinsic Lya/Ha ratio, where
1{ the theoretical ratio corrected for extinction.

the role of dust is, in some cases underestimated because of the resonant scat-
tering, and in other cases overestimated because of the clumpiness distribution
of the ISM.

Because of the radiative transfer complexity of the Lya line, cosmological quanti-
ties, such as star fomation rate based on Lya alone are prone to large uncertain-

'500 o5 10 13 o ties. We are aiming to produce a reliable Lya escape fraction as a remedy for the
E(B—V) above estimation errors.
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