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he low surface brightness 
of most comets beyond the 

bright central coma makes spectroscopy of these 
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F3 comes along though, it gives an opportunity 
to explore the composition of the cometary ma-
terial over a wider area.

On the night of 2020 Jul 13, when the com-
et was 0.43au from the Sun and 0.81au from 
Earth, I recorded three spectrum images at 
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spectrograph and a 280mm-aperture, ƒ/5.5 

telescope: one with the 
slit extending 5.2arcmin 
across the coma and two 
which, when combined, 
cover 11arcmin across the 
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centre of the coma. (Still 
very much the root of the 
tail, which extended sev-
eral degrees around this 
time). Figure 1 is a mosaic of images from the 
spectrograph guider, showing the sampled areas 
(1arcmin represents 35,000km).

The spectrum of the central coma (Figure 2a) 
shows the emission features seen in most com-

ets,1 with an additional very 
prominent line from sodium. 
Figure 2b is the less familiar 
spectrum of the tail, rarely seen 
in amateur spectra, integrated 
over the brightest region. (The 
integrated regions are between 
the vertical lines in Figure 1).

The scattered sunlight from 
the dust has been subtracted in 
these spectra to leave just the 
emission components, using a 
template spectrum of a Sun-
like star (spectral class G2v) 
with the continuum matched 
to that of the comet spectrum. 
The strongest ones are marked.
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from sodium (unresolved at this 
resolution). This is seen only 
in comets which come close 
enough to the Sun to liberate the 
sodium atoms.
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in the spectrum, but at the 
limit of the eye’s sensitivity in 
the violet.
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bands which give the familiar 
blue/green tinge to the coma 
but which are absent in the tail.
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which produce the ethereal blue 

glow seen in images of the ion tail once it diverges 

from the glare of the sunlit dust.

The spectrum images (Figures 3a & b) also con-
tain information about the distribution of these 
components along the full length of the spec-
trograph slit. (The scattered sunlight from the 
comet dust is included in these images).

The intensity distributions for each compo-
nent in the coma and tail can be seen in Figure 
4a & b. The plots cover the full width shown in 
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from the coma in the direction of the tail, even 
over this short distance. The distributions are ap-
proximately normalised in the central region.
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the various constituents.
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to a narrow central region and while it spreads 
out in the tail, it is still narrower than the dust 
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formation of a separate sodium 
tail seen for example in an obser-
vation by the Planetary Science 
Institute a few days previously.2 

The dust in the tail is bifurcated, 
though this split is not seen in the 
other components.

The CN component is seen fur-
thest out around the coma and is 
very widely distributed even just 
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beyond spectrum image width.

As with all comets, the oppor-
tunity to study C/2020 F3 in de-
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sentially just a snapshot, both in 
space and time, of the anatomy of 
this comet. When the next bright 
one comes along though, I hope 
other amateurs equipped with 
spectrographs may be tempted to 
move the slit away from the glare 
of the coma and explore the outer 
reaches. 

 1 Boyd D., ‘Spectra of two spring 
comets’, J. Br. Astron. Assoc., 
130(30), 181 (2020)

 2 Morgenthaler J. & Schmidt C., 
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Figure 1. A mosaic of images from the 
spectrograph guider showing the regions 
sampled by the spectrograph slit.

Figure 2. (a) The emission spectrum of the central coma region (dust com-
ponent removed). (b) The emission spectrum of the brightest region of the 
tail, 125,000km from the centre of the coma (dust component removed).
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to bottom). Left: Coma (5min total exposure). 
Right: Tail (mosaic of two images, 45min each).
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