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The visible spectrum of C/2019 Q4 (Borisov),
the first confirmed interstellar comet

September 16 2019

V@sw‘"oo . 1.5 T T T T T T T T T

&y 7 l

’;g 1.4 L C/2019 Q4 (Borisov)
: ‘1‘ Lo 1% D-type class

1.2

11

1

Relative reflectance

0.9

0.8

0.7

. 0.6 I ! ! ! ! ! ! L !
045 05 055 06 065 07 075 08 085 09 0.95

20"(49,739 km)
e

Wavelength (microns)

Credit: Instituto de Astrofisica de Canarias

Shortly before dawn on September 13th, Julia de Le6n, Miquel Serra-
Ricart, Javier Licandro, all members of IAC's solar system Group, and
Carlos Raul de la Fuente Marcos, from the Complutense University of
Madrid, obtained high resolution images and visible spectra of comet
C/2019 Q4 (Borisov) using the OSIRIS instrument at the 10.4m GTC,
installed in the Roque de los Muchachos Observatory (Garafia, La
Palma). Observations were not easy, as the object could only be seen at
low elevation over the horizon and small angular separation from the
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sun. However, thanks to the excellent atmospheric conditions of the
Canarian Observatories and GTC's expert telescope support
astronomers, these challenging observations were successfully
completed.

Miquel Serra Ricart says that "the image of C/2019 Q4 shows a
cometary object, with well-defined coma and tail."

Julia de Le6n adds, "The spectrum of this object is similar to those of
solar system comets, and this indicates that their composition must be
similar."

Comets are made of ice and dust, "dirty snowballs" formed in the
outermost regions of a protoplanetary disc, where water is frozen
because it is so far away from the central star. They are composed of
debris left behind after the formation of the giant planets. Comet C/2019
Q4 was discovered on August 30, 2019 by G. Borisov observing from
the Crimean Astrophysical Observatory, when the object was nearly
three AU from the sun. The discovery was announced by the Minor
Planet Center on September 11, 2019, stating that C/2019 Q4 is
following a clearly hyperbolic path and that it is approaching the sun at
high speed. The comet will be closest to the sun, at two AU, early in
December, and then it will head for interstellar space, leaving the solar
system, never to return. This is only the second confirmed interstellar
visitor after interstellar object 11/2017~U1 ("Oumuamua), discovered
two years ago.
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Figure 2. Orbit of interstellar comet C/2019 Q4 (Borisov) that shows its high
eccentricity resulting from its extrasolar origin. Credit: JPL, High resolution,
sequence.

Comet C/2019 Q4 could not have formed in our solar system as we
know it. It must have formed around a star other than the sun and
achieved escape velocity, probably millions of years ago. Comet C/2019
Q4 1s the first clearly cometary object observed in the inner solar
system, but of extrasolar origin. Carlos and Raul de la Fuente Marcos say
that their "direct N-body simulations that use the latest orbit
determination place C/2019 Q4 well beyond the sphere of influence of
the solar system only 50,000 years ago, moving inbound at a velocity
nearly 500 times higher than the escape velocity from the solar system at
that distance. In this context, it is difficult to exclude an extrasolar origin
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for C/2019 Q4."

For Javier Licandro, the results of this research "clearly show that
comets in other planetary systems can be similar to those of the solar
system, and they may have formed by processes similar to those which
led to the formation of the Oort Cloud comets in the solar system."
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