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carbon such as hydrogenated fullerenes may be widespread In the
Universe and it has permitted to study the DIBs towards fullerene-
rich space environments for the first time. In particular, here we
present. 1) the first possible detection of two diffuse bands of
circumstellar origin (diffuse circumstellar bands, DCBs) at 4428
and 5780 A around PN Tc 1; and ii) the non-detection of fullerene-
related molecules such as hydrogenated fullerenes (fulleranes like
CqoHss and CiH, ) In the 3-5 um spectral range of C,,-rich PNe. Our
non-detections together with the (tentative) fulleranes detection in
a proto-PN suggests that fulleranes may be formed in the short
transition phase between asymptotic giant branch (AGB) stars and
PNe but they are quickly destroyed by the UV radiation field from
the central star.

Figure 1: Profiles of the
broad 4428 A band (left
panel) and of the 5780 A
feature (right panel) towards
Tc 1 central star (black) and
average of two sight lines to
/.. 1| the nebular position on either
1| side of the nebula (from
Williams et al. 2008). Note the
/| coincidence in velocity of the
profile centre of the broad
4428 A and weak 5780 A
circumstellar absorptions
and the corresponding
nebular emissions.
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Figure 2: The left panel
displays plots of EQW/E(B-
V) of Tc 1 with respect to
(w.r.t.) HR 6334 and HD
204827 w.r.t. HR 6334. For
Tc 1, we find five unusually
strong DIBs (those at
~4428, 5780, 6203, 6284,
and 8621 A), which deviate
from the linear relation.
The right panel displays
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bands of hydrogenated fullerenes (fulleranes such as CgH,g,
CsoHas, CooHag, and a fullerane mixture) at ~3.44, 3.51 and 3.54 ym
(see Fig. 4). The expected fluxes are higher than the 2o upper
limits for M 1-20 and Tc 1. On the contrary, Zhang & Kwok (2013)
have (tentatively) detected fulleranes Iin the proto-PN IRAS
01005+7910; three strong C-H stretching bands at 3.48, 3.51, and
3.58 um are apparently present in its ISO spectrum with fluxes
that are comparable to the one of the 3.3 um feature. This may
suggest that if fulleranes are present in M 1-20 and Tc 1, then they
seem to be much less abundant than C,, and C,,, and can be
formed in the short transition phase between AGB stars and PNe
but they are quickly destroyed; e.g., by the quick increase of UV
radiation from the central star (see Diaz-Luis et al. 2016 for more
detalls).
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Figure 3: VLT/ISAAC spectra of the PNe M 1-20 (left panel) and Tc 1 (right panel). The
UIE feature at 3.3 um Is indicated.

Figure 4: VLT/ISAAC
spectra of M 1-20 and Tc 1,
In comparison with the
laboratory spectra of the
fulleranes CgyH; g, CoHag,
and CgoH,+C/oH, in the 3.1-
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