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Solar coronagraphs and cometary science

A comet passing through the solar corona provides a means to estimate the plasma
parameters at each point along its path, which is a useful complement to remote sensing.

In addition to the clear value for solar physics, heliophysics, and space weather application,
continuous coverage of the region surrounding the Sun by a coronagraph is important for the
advancement of our understanding of near-Sun comets.

A comet passing through to the solar corona may change its physics and morphology, thus

giving important hints for cometary science studies.

SOHO-LASCO C2 and C3 have discovered 

4250 Sun-grazing and near-Sun comets. 

STEREO-SECCHI has also discovered 120

comets. 

SOHO-UVCS had the chance to study about 

20 comets in the UV [2].

SOHO/LASCO and STEREO/SECCHI bandpasses compared 
with a comet standard spectrum ([1])



Metis coronagraph and comets observation

In November 2021 Solar Orbiter scientific phase will start.
The Metis coronagraph on-board the Solar Orbiter ESA mission is devoted
to solar corona observation [3].

Metis Field of View (FoV) covers an annulus between 1.6° and about 3°
centered in the Sun direction [4].

Metis will have the chance to observe near-Sun comets.
Comets with known trajectories passing in the Metis FoV will be planned to be observed; the
rest, likely the majority of the comets, will be observed by serendipity.

The Metis instrument is conceived to perform simultaneous
imaging of the solar corona from a near-Sun orbit in the UV

narrow band HI Lyman-α at 121.6 nm, and in the polarized
broad-band visible light (580 – 640 nm).

Metis layout. On the top: the UV path. On 
the bottom: the VL path [4]

Composite image 
(Credits: ESA/Solar Orbiter/Metis Team, Mauna Loa Solar 

Observatory/HAO/NCAR/NSF, Predictive Science 

Inc./NASA/NSF/AFOSR, NASA/SDO/AIA)



Planning for observing comets with Metis

A tool to calculate the "transit" of the known comets in the FoV 
of Metis is being devised, it will allow to predict the passage 

and manage the observation planning.

Expected transit of the comet C/2021 A1 (Leonard) 
in the Metis FoV for both VL and UV channels

Metis VL bandpass includes the NaI doublet which may make near-

Sun comets very bright and also strong Lyman-α emissions are
expected to be observed in comets [5].

Metis observations of comets will allow to:
- study scattering, side distribution, and quantity of dust,

using VL observations near comet perihelion;

- infer solar wind direction, speed and density with HI

Lyman-α observations;
- analyze comet tail direction and its dynamics [6].

Metis visible light bandpass compared with 
LASCO and SECCHI

LASCO C2 orange

(540-640 nm)
METIS VL

(580—640 nm)

Na I lines

(589 and 589.6 nm)



Conclusions

Observation campaigns are “foreseen” and will be devoted to study some of the

possible comets passing inside the Metis FoV.

Some other comets will be imaged “by chance” during the nominal observation

foreseen.

“Foreseen” and “by chance” comet observations can give insights to probe the

near environment of the Sun and help in studying the physics and processes

occurring in the tail and nucleus of the comet itself.

For the first time and of extreme importance, with the Metis coronagraph

comets are going to be observed simultaneously in visible range, with the

possibility of polarization imaging, and in the UV (Lyman-α).
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