Astronomers define the planets – a Prague diary

The General Assembly of the International Astronomical Union (IAU), a cross between the Olympic Games and United Nations of astronomy, was held in Prague on August 14-25th, 2006.  I am attending as the UK National Representative, by virtue of having become President of the Royal Astronomical Society in May.  It’s the first time I’ve been back to Prague since 1967 when the IAU last held its General Assembly here.   Prague is wonderfully transformed having been quite a dark and gloomy city in 1967.  However we were made very welcome then and it was a great opportunity to meet the Russian and other Soviet-block astronomers who did not find it easy to visit the West at that time. 

Day 1:  Meeting of National Representatives.  I’m delighted to find several old friends among the National Representatives.  Over 60 nations are represented in the IAU and this time Thailand, Mongolia and Lebanon are applying for admission.  Sadly no astronomer from Lebanon has made it to Prague.  Ron Ekers, President of the IAU, tells us that the Executive have agreed a draft motion on the definition of a planet which will be published in the daily IAU newspaper tomorrow and released to the press at the same time.  Privately afterwards Ron also talks about the tremendous pressure they have been under from the media about the issue of whether Pluto is a planet.  This was brought to a head three years ago by the discovery of 2003 UB313, also known as Xena, by Michael Brown of Caltech.  This object lies beyond Pluto and though fairly tiny, is bigger than Pluto.  It’s interesting that when Ceres was first discovered in 1800 it was called a planet but with the discovery very quickly of other objects in the same orbit and William Herschel’s demonstration that they are very small, Herschel’s alternative name of asteroid was quickly adopted.  There are now over 100,000 asteroids known, most in orbits between Mars and Jupiter.

Day 2:  The first session of the General Assembly of the IAU.  The first couple of hours consists of speeches from the hosts and various musical entertainments.  I note that the President of the Republic is represented by a junior minister and the Mayor of Prague by a councillor.  I recall that at the 1967 General Assembly we were entertained in one of the royal palaces by the President and that the Czech Philharmonic played the whole of Smetana’s ‘Ma Vlast’ in the garden.  I think it may be a big mistake by the locals not to treat us with respect, since it turns out we will fascinate the world’s media for the next week.  

Day 3: The Executive’s motion, which makes the definition of a planet the ability of a planet’s gravity to determine its shape, is published.  The implication is that Pluto remains a planet, the newly discovered Xena becomes one and, controversially, the largest asteroid, Ceres, is reinstated after two centuries.  Strangely also, Pluto’s moon becomes a planet, since the centre of mass of the Pluto-Charon system lies outside Pluto.    There are twelve other candidates for elevation to planet status which need more accurate measurements of their size and shape. The trans-Neptunian objects are to be called plutons.   Newspapers and television news all cover the proposed change with great enthusiasm.   

  During the day I attend a meetings on the evolution of galaxies.  In the breaks the talk is only of planets.  Mark Bailey, a member of the RAS Council from Armagh Observtory and a planetary scientist explains why he doesn’t like the motion because it neglects the dynamical role of a planet.  He feels that the definition should require a planet to be the dominant object in its region of the solar system.  And the Charon thing is silly because as the Moon moves away from the Earth the centre of the mass of the Moon-Earth system will eventually lie outside the Earth, so the Moon would become a planet.

Day 7; RAS Dinner in restaurant in one of Prague’s old towers.  I sit next to Owen Gingerich, the eminent historian of astronomy, who has chaired the Executive’s special panel on the definition of a planet.  He is concerned that we may end with a definition of ‘dwarf planets’ which are not planets.  The only comparable usage I can think of is the pygmy hippotamus, which is a distinct species from the hippopotamus.  Might be a hard analogy to sell to the media and the public.  Later Mark Bailey and Iwan Williams, President of the IAU’s Division III on Planetary Science and an old friend, almost come to blows on the rival definitions.  

Day 8:  In the coffee break Mark appears and explains the dynamicist position in more detail.  Iwan joins us and a long but amicable decision ensures.  The possibility of a compromise begins to emerge with a clear distinction between major planets, or classical planets, which are dynamically dominant in their orbits, and dwarf planets like Pluto and Ceres, which are not.  

Day 9:  I spend the day at a meeting on cosmological results from the Spitzer Infrared Space Telescope.  The most remarkable results are the many galaxies at redshift > 6  which have been discovered with this 80-cm telescope. 

    During the lunch hour I attend a big discussion meeting on the planet definition motion.  At the door we are given Division  III’s alternative motion, which emphasizes the dynamical argument and calls the major/classical planets simply planets.  Ron Ekers chairs the meeting, which has only the Executive’s motions on the table.  He tries to rebut all objections but the meeting does not like to see a string of presidents of IAU Commissions and Divisions in areas relevant to planets and the solar system slapped down.  At the end on a show of hands all the Executive’s motions are resoundingly defeated.  The IAU is in crisis.  A further meeting is arranged at the end of the day and it happens to be in the room where the Spitzer meeting is happening.  I’m chairing the afternoon session so I have to keep the speakers tightly to time so that we can be out of the room.   As people come in for the planetary discussion Iwan shows me a revised motion from the Executive which moves a long way towards the dynamicist position.  The meeting is chaired in a more conciliatory way by Jocelyn Bell, famous for her discovery of pulsars as a research student.

Day 11:  Most scientific sessions have finished but today it’s the crucial second General Assembly meeting, which is attended by about 500 astronomers.  The main motion is now essentially Division III’s motion which requires a planet to be dynamically dominant.  Objects like Pluto and Ceres, whose gravity determines their shape but which do not dominate their orbits, would be dwarf planets.  There is then an amendment which will be taken after the main motion, which changes ‘planet’ to ‘classical planet’.  In a way this is a wrecking amendment because then classical planets and dwarf planets would be different kinds of planet, so Pluto would be reinstated as a planet.  The main motion is presented and then the chair, Jocelyn Bell, asks for questions.  There are about thirty questions, some of which are suggesting minor revisions of wording, others are barely concealed speeches against the motion.  Eventually Jocelyn calls for comments or discussion.  I am quite near a microphone so get in first.  I say that although not a planetary scientist I have been fascinated by the discussions in Prague and have learnt a lot about the solar system this week.  I express discontent at the process, whereby we read a motion for the first time after it has already been released to the world’s media.  The mood of the day 9 lunchtime meeting was clearly to punish the Executive.  However I suggest it would be disastrous for the General Assembly to close without a decision.  Astronomers would look ridiculous.  So I urge astronomers, whatever they decide about the amendment, to pass the main motion overwhelmingly. We will then have to go out and sell the decision to the public and the media, trying to present things in a positive light.  The changed definitions reflect our increasing knowledge of the solar system.   Jocelyn then closes the discussion and the vote is taken.  It is indeed overwhelming so the crisis is past.  We have a decision.  We then move to the Executive amendment.  Jocelyn has a wonderful demo of the two points of view using a balloon to represent (classical) planets, a toy dog representing Pluto, a packet of cereal as Ceres, and a lemon for the Small Solar System Bodies.  The motion is proposed by Rick Binzel of MIT, opposed by Mark Bailey, and goes straight to a vote.  The amendment is defeated by a large majority (about 3 to 1) and astronomers have demoted Pluto to be a dwarf planet.  But in the process we have all learned a great deal more about the new view of the solar system with the myriad of  new trans-Neptunian objects.   The prediction is that in a few years we will have 40 dwarf planets, with perhaps 200 to be discovered.   

  The Brits seemed to have played a large part in this process.  I guess we identify with William Herschel’s discovery of Uranus and the Leverrier-Adams prediction of Neptune.  One of my postdocs points out by email that a consequence of the IAU decision is that there are now no planets discovered by Americans.  This is ironic given that the whole process was triggered by Michael Brown’s discovery of  2003 UB313.

