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Diffuse Interstellar Bands (DIBs)
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Observational constraints:
Ubiquitous absorption features
(Heger, 1922). More than 500
known bands (visible to NIR range).
Interstellar origin (Merrill, 1934).
Strength correlated with extinction.

Physical origin:
Must come from molecules with '
100 atoms (MacIsaac et al., 2022).
Must be made of abundant interstel-
lar atoms (H, C, N, O, etc.).
2 DIBs attributed to fullerene (C+

60)
(Campbell et al., 2015).

Buckminsterfullerene

Natural Language Processing (NLP)
NLP: machine-learning method applied to written texts ⇒ explore

large corpuses, make parallel between disciplines, etc.
Word2vec (Mikolov et al., 2013): the meaning of a word is character-

ized by its context, i.e. the other words around it.
Word-embedding: each word is a vector in a high dimension space.

Vector operations can then be performed to explore concepts,
such as the following equations:
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⇒ We used NLP to explore the interdisciplinary literature looking
for what would be

−−−→
DIBs−−−−−−−−−−→astrophysics +−−−−−−−−−−−→other discipline.

Dug-Out Interdisciplinary Articles
Article Transitions Closest DIB
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Davies et al. (2009a) 441.9± 1.0 nm 442.82± 0.17 nm
Elephant shark 493.7± 2.6 nm 494.74± 0.01 nm
eye pigment 496.3± 0.1 nm 496.39± 0.01 nm

498.3± 0.3 nm 498.21± 0.01 nm
498.7± 0.3 nm 498.74± 0.01 nm
504.1± 1.0 nm 505.48± 0.01 nm
509.5± 0.5 nm 509.21± 0.01 nm
510.1± 0.2 nm 510.10± 0.01 nm
520.9± 2.0 nm 521.79± 0.01 nm
534.2± 1.0 nm 534.25± 0.01 nm
547.8± 2.2 nm 548.08± 0.01 nm

Davies et al. (2009b) 501.0± 0.1 nm 500.36± 0.01 nm
Agnathan eye pigments 535.5± 3.3 nm 535.88± 0.01 nm

544.1± 5.0 nm 543.35± 0.01 nm
554.3± 2.0 nm 554.51± 0.01 nm
562.8± 0.4 nm 563.50± 0.01 nm

Wakakuwa et al. (2010) 425 nm 425.90± 0.01 nm
Butterfly eye pigment 453 nm 450.18± 0.02 nm

563 nm 563.50± 0.01 nm
620 nm 619.90± 0.01 nm
640 nm 640.05± 0.01 nm

Dove et al. (1995) 560 nm 560.09± 0.01 nm
Coral pigment 580 nm 580.66± 0.01 nm

590 nm 590.06± 0.01 nm
Spady et al. (2006) 423 nm 425.90± 0.01 nm
Cichlid eye pigment 456 nm 450.18± 0.15 nm

472 nm 472.68± 0.02 nm
518 nm 517.81± 0.01 nm
528 nm 529.8± 0.01 nm
561 nm 560.98± 0.01 nm

Fasick et al. (1998) 488 nm 488.00± 0.12 nm
Dolphin eye pigment 545 nm 545.06± 0.83 nm
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Rémigy et al. (2003) 420 nm 425.90± 0.01 nm
Bacterium cytochrome 525.2 nm 525.18± 0.01 nm

545.4 nm 545.06± 0.83 nm
Schoot Uiterkamp et al. 653 nm 653.65± 0.01 nm
(1976) 755 nm 755.94± 0.01 nm
Wolfbeis et al. (2001) 488 nm 488.00± 0.01 nm
Filosa (2001) 695 nm 694.46± 0.01 nm
Maréchal et al. (2007) 445 nm 442.82± 1.69 nm

Discussion About the Found Molecules
Training corpus:
Generic, cross-domain corpus:

1.5 × 106 open access,
English articles.

DIB specification: 939 DIB arti-
cles found on ADS.

Unit disambiguation: select
only papers with transitions
matching DIBs.

Chromophores:
Numerous papers with sev-
eral matching transitions
deal with chromophores.
Chromophores could form
moieties on nano-grains in
the ISM (Jones, 2016a).

Heme:
Several papers deal with
heme or heme-related
molecules.
Jones (2016b) notes that
heme could result from the
reaction of N with a-C(:H)
grains and exist in the ISM.

11-cis retinal (chromophore)

Heme b
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