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on the one-degree polynomials derived above (i.e. orange line in
Fig. 5).
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Fig. 6. Maps of the derived equivalent width in mÅ for DIBs at λ5780
(top) and λ5797 (bottom). The reconstructed white-light image is over-
plotted as reference with contours in logarithmic stretching of 0.5 dex
steps.

4. Results and discussion

4.1. Mapping the DIBs in the system

The maps showing the detections of DIBs at λ5780 and λ5797
are presented in Fig. 6. They constitute the main outcome of the
present contribution. Most of the λ5780 DIB absorption is found
in a triangular area of ∼ 0.6�′ in the overlapping region of the
system with the maximum (∼340 mÅ) at its centre. Addition-
ally, this DIB is also detected in several smaller locations in both
galaxies. The structure of this distribution shows an uncanny re-
semblance to that of the obscured areas in the system, when com-
pared with multi-band high spatial resolution with the HST (see
Fig. 2 of Whitmore et al. 2010), tracing not only the overlap

area, but also an important part of the northern spiral arm. This
suggests a relationship with the extinction, as has been found in
the Milky Way and other nearby galaxies (see e.g. Welty et al.
2014, and references therein) and will be explored in detail in
Sects. 4.4 and 4.5.

As reviewed in the introduction, studies mostly in the Milky
Way, but also in nearby galaxies, show that DIBs may or may
not be related with other constituents of the ISM. In that sense,
we can profit from the wealth of ancillary information about the
Antennae Galaxy to explore if similar connections in this system
exist. This is presented in the following sections.

4.2. Neutral atomic hydrogen and DIBs

The λ5780 DIB correlates well with neutral hydrogen in our
Galaxy (e.g. Friedman et al. 2011) while for a given amout of
neutral hydrogen, DIBs seems underabundant in the Magellanic
Clouds (Welty et al. 2006). Figure 7 shows the H i 21 cm line
map with the VLA downloaded from the NED3. The original
map has a spatial resolution of 11′′.40 (Hibbard et al. 2001). Here
the map has been resampled and binned matching our tessella-
tion, to ease the comparison with the DIB maps. Looking at this
map together with those presented in Fig. 6 (and also Fig. 1), we
see that both the atomic hydrogen and DIB distributions do not
necessarily match that of the stars, as seen in the optical. Inter-
estingly, the λ5780 and λ5797 DIBs are detected in regions with
an excess of neutral hydrogen (part of the overlap area, north-
ern spiral arm), supporting the connection between the carriers
of these two DIBs and H i. Still, the atomic hydrogen extends
well beyond the region with detection of DIB absorption, as if
the characteristic scale lengths for these were smaller. That is:
at a given location, existence of H i seems a necessary condi-
tion for the existence of DIB carriers, but not enough to ensure it
alone. Similar results have been found in our Galaxy when com-
paring radial profiles of these species (Puspitarini et al. 2015).
An exception is a narrow tongue at ∼ [−10′′,−2′′] joining the
northern nucleus with the overlap area. While absorption in both
DIBs have been detected, the VLA H i 21 cm does not show any
particularly strong emission there. The spatial resolution of the
VLA image, larger than the width of the tongue, may explain
this effect. Our DIB detections and the VLA map would still be
compatible with the need of H i for having DIB absorption if at
this location there were a localised concentration of H iwith typ-
ical size larger than the width of the tongue but smaller than the
VLA resolution.

4.3. Molecular gas and DIBs

ALMA observations of the Antennae Galaxy in Carbon monox-
ide (CO) are available (Whitmore et al. 2014). However, they
do not cover the whole area of interest, and in particular, the re-
gion with high DIB absorption. Therefore, we preferred to use
the Caltech Millimeter Array CO map presented by Wilson et al.
(2000). The observations were taken with a synthesised beam of
3′′.15×4′′.91. A resampled and binned version of this CO map is
presented in Fig. 8.

The cold molecular gas distribution in the system, as traced
by the CO emission, peaks at the northern nucleus, is relatively
strong at the southern one and presents three important local
maxima at roughly [30′′,−60′′], [30′′,−50′′] and [35′′,−45′′]
where the two disks overlap (Wilson et al. 2000; Zhu et al. 2003;
Smith et al. 2007; Zaragoza-Cardiel et al. 2014). This does co-

3 https://ned.ipac.caltech.edu/
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