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The famous astronomer Johannes Kepler found that the orbits of the planets around the Sun are not circular but elliptical. his discovery came from the study of the orbit of Mars (see article on Planets and their Orbits).

Kepler soon discovered his famous law: the Earth's orbit around the Sun, and of all the planets, are ellipses. For example in January, the Earth is at perihelion, closest to the Sun, and in July at aphelion, farthest from the Sun.

In Kepler's time distances between the planets and the Sun were not known precisely. To check Kepler's law, the scientist Sir Isaac Newton used the great comet of 1680, discovered by telescope on 14 November 1680 by the German schoolteacher and amateur astronomer Gottfried Kirch. It was the first comet to be discovered by a telescope. The discovery made Kirch well-known and he later became a professional astronomer at the Berlin observatory.

Kirch's comet

The aphelion of Kirch's comet is around 900 AU, far away in the outer reaches of the solar system. The advantage of the telescope discovery was that the orbit of the comet could be tracked for nearly a month before it reached perihelion, which was just 9 lakh kilometres from the Sun on 18 December 1680. This is way inside the orbit of Mercury, so it was closer to the Sun than any planet! Such a comet is called a sungrazer. 

Perhaps because it went so close to the Sun, the tail of this comet grew spectacularly long and it was said to be visible in the daytime. The painting shows it being seen in the night sky at Rotterdam in the Netherlands.

Ikeya-Seki comet

Another great sungrazing comet was discovered by Japanese amateur astronomer Kaoru Ikeya and Japanese professional astronomer Tsutomu Seki on 18 September 1965, with a perihelion only 4.5 lakh kilometres from the Sun on 21 October 1965 and aphelion around 200 AU, well outside Pluto's orbit.

Although a comet is made of ice and dust which is quite faint, since its tail is spread across lakhs of kilometres the combined brightness of comet Ikeya-Seki was as much as the moon's.

Grazing the Sun is not recommended for fainthearted comets. Just before reaching perihelion, comet Ikeya-Seki broke into three pieces, but they had a combined tail which was very bright. From Japan the comet's perihelion was at local noon and it was visible in the daytime.

Comet Lovejoy

More recently Australian amateur astronomer Terry Lovejoy discovered a sungrazer which reached perihelion just 1.4 lakh kilometres above the Sun's surface on 16 December 2011. It has an aphelion more than 150 crore km away. Comet Lovejoy shares its orbit with Ikeya-Seki and they are believed to be part of some earlier larger comet which broke up.

Comet Lovejoy was photographed by the SOHO space observatory as it passed close to the Sun on 16 December 2011; see photo. 

After perihelion, on 20 December 2011, the nucleus of comet Lovejoy completely fragmented and disappeared from view. The cover shows a photo of Comet Lovejoy by Colin Legg on 21 December and if you look carefully you should be able to see the reflection of the comet in a river near Perth, Australia. Here is what he had to say: “Not getting much sleep but hey who needs sleep?! Had another lovely view of the comet last night wandering the shore of the Estuary...”

ISON Comet

And now for something exciting!

On 21 September 2012 Belarus astronomer Vitali Nevski and Russian astronomer Artyom Novichonok, using a telescope at an observatory of the International Scientific Optical Network (ISON), discovered a new comet. Calculating its orbit we know that it will reach perihelion on 28 November 2013 at a distance of around 10 lakh km from the Sun. It may become bright enough to be seen with the naked eye in November in the constellations Virgo and Libra. It will reach the Sun in the constellation Scorpio on the 28th. Assuming it does not break up, it may continue to be visible with the naked eye throughout December as it swerves around and goes past the constellations of Ophiuchus, Serpens and Hercules.

For a few months astronomers thought ISON and Kirch's great comet might be sharing an orbit. But more data and more calculations suggest that ISON is a “brand new” comet. It is quite likely coming in from the Oort cloud at the edge of the solar system, which appears to be a huge reservoir of icy bodies which come hurtling into the solar system. More about this some other time, but meanwhile watch out for a sighting of this comet in November.

