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a total number of independent measurements of DIB strength
within the system of > 200 for the λ5780 DIB and > 100 for the
λ5797 DIB. This is comparable to the number of lines of sight
typically used in many Galactic studies. Thus, we are in an opti-
mal position to explore whether a similar relationship exists also
in an environment experiencing a star formation as extreme as
that found in starburst galaxies.
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Fig. 10. Comparison between the strength of the DIBs at λ5780 (top)
and at λ5797 (bottom) and the reddening of the ionised gas (left) and
the stars (right). Uncertainties for the gas reddening range typically be-
tween 0.06 and 0.14 dex. Uncertainties for the λ5780 and λ5797 equiv-
alent widths were ∼50 and ∼40 mÅ, respectively (see Sec. 3.3).

We present two reddening maps for the Antennae Galaxy
in Figure 9. They are not corrected for Galactic extinction. In
the direction of the Antennae, this is AV = 0.127 (Schlafly &
Finkbeiner 2011). Assuming a selective reddening of RV = 3.1
(Rieke & Lebofsky 1985), this implies an E(B − V)=0.041. In
galaxies where one cannot resolve individual stars, the most
similar accessible magnitude to the extinction is luminosity-
weighted attenuation, that can present some differences due to
transfer effects and scattering into the line of sight. Still, these
differences in the attenuation and extinction curves are mostly
found in the ultraviolet being essentially the same in the optical
(Gordon et al. 2003), and more specifically in the wavelength
range used in this work. Thus we will assume here that extinc-
tion laws derived for our Galaxy can be used to discuss atten-
uation in the optical within the system. The map in the upper
panel was derived using the extinction curve presented by Fluks
et al. (1994) and assuming an intrinsic Balmer emission-line ra-
tio Hα/Hβ= 2.86 for a case B approximation and Te = 10 000 K
(Osterbrock & Ferland 2006). As such, it represents the attenua-
tion towards the ionised gas (and young stellar population). The
one in the lower panel was provided by STARLIGHT. It represents
the attenuation of the overall stellar population at optical wave-
lengths. In both cases, attenuation is high in the overlap region,
being higher when using the Hα to Hβ ratio. This has already
been seen in other starbursts and can be explained if the dust has
a larger covering factor for ionised gas than for the stars (e.g.
Calzetti et al. 1997; Monreal-Ibero et al. 2010).

When comparing both maps with those in Fig. 6 a clear result
arises: the overall structure is comparable and DIBs are detected
there where attenuation is high. The highest attenuation for both,
ionised gas and overall stellar population, does coincide with the
location with largest DIB absorption (at ∼ [25′′,−25′′] in our
relative coordinates system). Still, in the area with highest con-
centration of molecular gas (and no DIB detection), the overall

stellar population as seen in the optical is subject of relatively
low attenuation while that derived for the ionised gas is rela-
tively high. This can be understood in a context where the optical
stellar continuum is blind to the very heart of the overlap region
where most of the massive star formation takes place. E(B − V)
values provided by STARLIGHT and based on the stellar contin-
uum trace only the most superficial layers in this area. Then,
in these layers the concentration of DIBs carriers should be low,
too. Together with the previously mentioned skin effect, this may
explain the lack of DIB absorption in this area. We will come
back to this point when discussing the relation between DIB ab-
sorption and emission in the mid-infrared band (see Sect. 4.6).

The relationship between DIBs and attenuation is further ex-
plored in Fig. 10. The upper row shows the results for the λ5780
DIB. In the locations where the DIB was detected, it correlates
equally well with both the stellar and ionised gas attenuation,
in the sense that both the Pearson and the Spearman correlation
coefficients are comparable. The correlation is clear and signifi-
cant according to a Student’s t-test, although the coefficients are
not as high as those determined for our Galaxy (typically using
much higher spatial and spectral resolution, e.g. Friedman et al.
2011; Puspitarini et al. 2013). Actually, the difference in spec-
tral resolution can at least partially explain the lower strength of
the correlation for the Antennae Galaxy. The λ5780 is blended
with another broader DIB at λ5779 (Jenniskens & Desert 1994).
Here, since the spectral resolution is relatively low, we did not
make any attempt to separate both features, and thus variation in
their relative contributions to the measured equivalent width can
have an impact on the robustness of the E(B − V) - EW(λ5780)
correlation.

A relationship between the λ5797 DIB and attenuation is not
that clear from the present data. Correlation coefficients are low,
and according to them only about 20 − 25% of the variation in
the EW(λ5797) is somehow related to the amount of reddening.
This is in clear contrast with results for the Milky Way, for which
this DIB is an even better proxy for the extinction than the one at
λ5780 (Ensor et al. 2017). However, these low correlation coef-
ficients are largely weighted by a series of measurements along
several lines of sight with EW(λ5797) of only about two times
the estimated uncertainty. Most of the data points in fact lie be-
tween 40 and 100 mÅ. Thus we are mostly sampling a range in
equivalent widths comparable to the estimated uncertainties, im-
plying a meagre contrast to detect a solid correlation. Moreover,
this DIB is much narrower than that at λ5780, and is also blended
with a broader DIB at λ5795. In that sense it is more sensitive to
the spectral resolution of the instrument than the λ5780 DIB.

On the positive side, when looking at high EW(λ5797)s,
there is a clear tendency in the sense that lines of sight with
larger equivalent width also have higher gas extinction. This is
encouraging and calls for a similar experiment (in this or another
galaxy) with an IFS similar to MUSE but with higher spectral
resolution. This is exactly what the spectrographs foreseen for
the future ESO ELT, HARMONI, and MOSAIC, will be able
to provide. In the meantime, instruments such as MEGARA on
GTC could also be used to obtain data with reduced uncertainties
and covering a larger range of equivalent widths.

To find out whether these measurements support a putative
correlation between this DIB and extinction, we can compare our
results with those found for other galaxies, that sample a larger
range of equivalent widths. This is the subject of the discussion
in Sect. 4.5.
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