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We present pre-perihelion photometric and spectroscopic observations of comet 12P/Pons-Brooks
(hereafter 12P) during its 2024 passage. 12P is a comet on a Halley-type orbit with a period of 71
years that showed during its recent approach several impressive outbursts[1], with an interesting
double horn shaped dust coma which earned it the nickname of "devil comet". The comet,
discovered in 1812, had already experienced outbursts during previous passages [2]. We observed
the comet over 125 nights with the TRAPPIST-North telescope [3] from May 6, 2023 (rh = 4.62 au),
to March 16, 2024 (rh = 1.02 au), when it was too close to the Sun to be observed. We collected
images with broad-band Johnson–Cousins filters (BVRI) as well as narrow-band HB filters [4] (OH,
CN, C2, C3 and NH for gas species and BC, GC and BC for the dust continuum) to compute the comet
lightcurve in BVRI, the gas activity using the Haser model [5], and the dust activity proxy af(0)rho
[6]. From the lightcurve and images we detect at least 6 major outbursts with an increase up to 4
magnitudes (see Fig. 1 and [1]) along with gas and dust increase; OH production rate reaching
values as high as 1029 molecules/s and af(0)rho as high as 105 cm. Interestingly, most of the
outbursts where observed at a heliocentric distance higher than 3 au, where supervolatiles such as
CO2 and CO probably drives cometary activity. It indicates that the outburst mechanism might be
similar to other far away comets such as the centaur 29P/Schwassmann–Wachmann 1 that shows
regular outbursts at an heliocentric distance of ~ 6 au [7]. The outbursts and their subsequent fall-
off were observed with narrow-band filters allowing the study of the gas and dust ratios behavior
during those events. The analysis of the images in the various filters shows the evolution of the
peculiar 12P coma shape with the activity.

To complement the TRAPPIST photometric dataset, long-slit low resolution spectra were obtained at
the Observatoire de Haute Provence with the MISTRAL instrument [8] (5.5’x1.9’’ slit, R∼700@6000
Å) on the night of March 23, 2024, when the comet was at a heliocentric distance of 0.94 au (Fig.
2). Spectra was extracted from the observed data and calibrated to analyse the emissions from the
different molecular bands. While the usual emission bands from the neutral molecular species, C2 ,
NH2 , CN, are observed, additionally, a tentative detection of H2O+ has also been made.



Fig. 1: 12P/Pons-Brooks magnitude in the R band from the TRAPPIST survey. Several outbursts with
a 1 to 4 magnitude increase can be observed. The lightcurve covers observations from May 6, 2023
(rh = 4.62 au), to February 25, 2024 (rh = 1.27 au)

Fig. 2: 120s spectra of 12P taken with MISTRAL at Observatoire de Haute Provence with a 1,9’’ wide
slit, dust subtracted and extracted on the photocenter. Different emission bands are visible,
including tentative detections of H2O+.
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