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Abstract. Recent Fabry-Pérot observations towards the galaxy NGC 1325 with the South-
ern African Large Telescope (SALT) led to the serendipitous discovery of an emission feature
centered at 661.3 nm arising from material in the interstellar medium (ISM) of our Galaxy; this
emission feature lies at the wavelength of one of the sharper and stronger diffuse bands normally
seen in absorption. The flux of the feature is 4.24+0.5x 10" ¥ e s™!cm™2arcsec 2. It appears that
this is the first observation of emission from a diffuse band carrier in the ISM, excited in this
case by the interstellar radiation field. We present the discovery spectra and describe follow-up
measurements proposed for SALT.
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Introduction. The longest-standing problem in astronomical spectroscopy is the identifica-
tion of the carriers of the diffuse interstellar absorption bands (DIBs), the first examples of which
were discovered on photographic plates over 80 years ago. Most researchers consider a population
of large carbon-based molecules to be responsible for the DIBs (e.g. Léger & d’Hendecourt 1985,
AEA 146, 81). Identification of the carriers would open a new probe of interstellar conditions
and processes in interstellar clouds and could have implications far beyond - including the role
of such molecules in star and planet formation and even for the origins of life. Only one clear-cut
example exists where complementary emission (from a subset) of DIBs is seen — in the Red
Rectangle nebula — where the emission is excited by radiation from the central star HD 44179
(Scarrott et al.2012, MNRAS 255, 11p).

Observations. We used the Fabry-Pérot system of the Robert Stobie Spectrograph on the
Southern African Large Telescope to measure the Ha kinematics of nearby galaxies for the
RINGS survey (Mitchell et al.2015, AJ 149, 116). The spectral resolution of each image is
0.4 nm FWHM, and there is a 2.4 nm radial wavelength gradient across the 8’ field of view.
Uniform discrete spectral features thus produce rings in the images. Measuring the night-sky
background in galaxy-subtracted images revealed an unidentified spectral feature at 661.3 nm,
corresponding to the wavelength of a strong DIB. The feature is present in the field toward NGC
1325 (I = 212°,b = —54°), but absent toward NGC 2280 (I = 237°,b = —13°) observed on the
same nights. On each of the two observing nights, the feature is detected on all 9 images of the
NGC 1325 field that contain its wavelength. Fig. 1 shows sample images and spectra and Table
1 lists the characteristics of the emission.
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Figure 1. Median-subtracted images and azimuthally-averaged spectra. Left: NGC 1325 on
01 Nov. 2011; Center: NGC 1325 on 28 Dec. 2011; Right: NGC 2280 on 01 Nov. 2011. Arrow
indicates the 661.3 nm emission feature.

Table 1. Emission feature in the field of NGC 1325

Date Flux Observed Wavelength | Heliocentric Wavelength
2011 |(es™' ecm ™2 arc-sec™?) (nm) (nm)
|01 Nov | 4.034+0.62x107*% |  661.33 £0.01 | 661.33 £ 0.01 |
| 28 Dec | 4.29 £0.17 x 107" | 661.38 £0.02 | 661.34 £ 0.02 |

Discussion. There are no known night sky emission features at 661.3 nm (Osterbrock
et al.1996, PASP 108, 227). The feature is detected with the same flux, within the uncertain-
ties, on both nights of observation, while no emission is detected toward NGC 2280 on the same
nights. Finally the observed wavelength of the feature differs significantly on the two nights,
but after correction to the heliocentric frame the wavelengths agree within the uncertainties.
All these considerations argue strongly that the feature is not of terrestrial origin, but arises
along the line of sight toward NGC 1325. The constant wavelength and uniform distribution
over the field of view clearly show that the emission is not associated with NGC 1325 itself. We
thus speculate that this emission arises in the interstellar medium of our Galaxy along the line
of sight toward NGC 1325. The wavelength coincidence with one of the strong DIBs suggests
that this emission is produced by the same (unknown) carrier that produces DIB absorption. We
plan additional SALT observations to search for emission from other strong DIB features toward
NGC 1325, and also in the vicinity of the Red Rectangle and other likely targets. If the associ-
ation with DIBs is confirmed, these sorts of measurements can provide additional information
to address the long-standing question of the source of the DIBs.
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