The Observing Guide to
the Messier Marathon

AHandbook and Atlas

DonMachholz

CAMBRIDGE
' UNIVERSITY PRESS

@
g



PUBLISHED BY THE PRESS SYNDICATE OF THE UNIVERSITY OF CAMBRIDGE
The Pitt Building, Trumpington Street, Cambridge, United Kingdom

CAMBRIDGE UNIVERSITY PRESS

The Edinburgh Building, Cambridge CB2 2RU, UK

40 West 20th Street, New York, NY 1oor1—4211, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia
Ruiz de Alarcén 13, 28014 Madrid, Spain

Dock House, The Waterfront, Cape Town 8oo1, South Africa

http://www.cambridge.org
©Don Machholz 2002

This book s in copyright. Subject to statutory exception

and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without

the written permission of Cambridge University Press.

First published 2002

Printed in the United Kingdom at the University Press, Cambridge
Typeface Quadraatiz/i5pt System QuarkXPress™ [SE]

A catalogue record for this book is available from the British Library

Library of Congress Cataloging in Publication data

Machholz, Don, 1952~
The observing guide to the Messier marathon / Don Machholz.
p. cm.
Includes bibliographical references and index.
ISBN 0521803861
1. Astronomy—Observers’ manuals. 2. Astronomy— Charts, diagrams, etc.
3. Galaxies — Charts, diagrams, etc. 4. Stars —Clusters —Charts, diagrams, etc.
5. Nebulae— Charts, diagrams, etc. 6. Messier, Charles. Catalogue des nibuleuses et
amas d’atoiles. L. Title.

QB64.M234 2002
522—dc21 2002071562

ISBN 052180386 1 hardback



contents

List of tables
Preface
Acknowledgments

Part1 Handbook

I

Charles Messier
Notes to Chapter 1

The Messier Catalogue
Defining the ‘nebulous’ objects
The ‘add-on’ Messier Objects
Puttingitall together

Notes to Chapter 2

The Messier Marathon

Ashorthistory of the Messier Marathon

Factors affecting the Messier Marathon

Messier Marathons during other times of the year
Getting your astronomy club involved

Hints for running the Marathon

pagevii
X
Xil

I0

II
15
21
22

27

29
31
35
66
72
75



contents

Notes to Chapter 3
Messier Marathon logsheet

Other Marathons

Ideas for different Messier Marathons
Caldwell Marathon

Lacaille Marathon

Notes to Chapter 4

Appendix: The Greek alphabet
Glossary
Bibliography and further reading

Part2 Atlas

Vi

Atlas index of Messier Objects
The Messier Marathon Search Sequence Atlas

90
91
93

99
101



Tables

I.1
I.2

1.3

1.4
2.1

3.1
3.2

33

Comets discovered by and credited to Charles Messier
Comets independently discovered by Charles Messier
Comets discovered during each five-year interval,
1758-1802

Charles Messier timeline

The Messier Catalogue

Proposed dates for the Messier Marathon, 20012050
The number of Messier Objects visible from various
latitudes from mid-February to mid-April

Search sequence for GOTO telescopes

[ )WV, |

vii



Charles Messier

Charles Messier lived and worked during a pivotal point in visual
astronomical history. He was one of the first comet hunters,
discovering new comets over a span of four decades, and recording
nearly every observable comet during his career.

His comet hunting resulted in an extensive knowledge of the
night sky, enabling him to organize a catalog of galaxies, clusters
and nebulae. This list of heavenly wonders, known as the Messier
Catalogue, has become one of the most popular lists of its kind. It
includes many of the brightest and best-known objects in the night
sky. Yet the 110 marvels are few enough that even the beginning
amateur astronomer of today can find them all, or nearly all, of them
in one night.

Born onJune 26, 1730, in Lorraine, France, Charles was the tenth
of twelve children.* His father died when he was eleven. Three years
later, in early 1744, theyoung Charles observed the brilliant multi-
tailed comet 0f 1744. A month after his eighteenth birthday, in July
1748, he observed an annular solar eclipse from his home town. In
October 1751 he went to Paris in search of a new life. His skill in
penmanship and drafting landed him employmentas a record
keeper ata small observatory at the Hotel de Cluny. One of his first
tasks was copying maps of the Great Wall of China and of the City of



Figure1.1

Charles Messier, 1771. Courtesy of
Dr Owen Gingerich.
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whatwas then called Pekin.? Other duties included surveying,
making maps of the local area, recording sunspots and compiling
meteorological data. His employer, Joseph Nicholas Delisle, gave
Messier the position of ‘Depot Clerk of the Navy’.

As time went on, Messier was trained to use various telescopes at
the observatory to obtain and record exact positions of heavenly
bodies. His first documented observation was of the planet
Mercury’s transit of the sun on May 6, 1753. By 1757 he was
searching for a comet famously predicted to return by Edmond
Halley. His search was based on Delisle’s calculations of the comet’s
likely position, and was carried out with a 1.5 meter focal length
reflector. The diameter of the telescope’s mirror was about
0.2 meter, but, being made of metal, it reflected little light and gave
poor images.

Itwas during this period, in 1758, that Messier conceived of his
now famous celestial catalog. While tracking yet another comet of
thatyear, Messier noted a strong resemblance between this comet
and a nearby nebula. This object, now known as the Crab Nebula,
had been discovered twenty-seven years earlier by John Bevis. It
occurred to Messier thata catalog giving positions and descriptions
of such cometlook-alikes would help prevent confusing them with
thereal thing.

Meanwhile, Messier continued his quest for Halley’s Comet, not
knowing at the time that Delisle’s calculations were flawed and were
misdirecting his search. On Christmas night, 1758, an amateur
astronomer in Germany, Johann Palitzch, was the first to find
Halley’s Comet. Messier would find it nearly four weeks later, on
January 21, 1759. News of Messier’s find was withheld by Delisle
until April 1, long after the comet faded into the evening sky and re-
appeared in the morning sky. It is not known why Delisle failed to
publish Messier’s observation in a timely manner, but the practical
resultwas general skepticism of Messier’s claim to have found the
comet ten weeks earlier. Messier later wrote that the delay in the
announcementwas one of the biggest disappointments in his life.

Johann Palitzch found no more comets, but Messier continued
searching until, by 1801, he had discovered or co-discovered twenty
comets. These comet discoveries brought Messier fame and
distinction, along with allowing him the pleasure of viewing the
night sky through a telescope.

Messier used more than a dozen telescopes during his observing
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Table 1.1. Comets discovered by and credited to Charles Messier.

The comet designation and comet name are followed by the discovery date, with
the month followed by the day and year. The position is in 2000 coordinates and
indicates the position of the comet at discovery. The magnitude is the brightness
of the cometwhen found. Elongation is the number of degrees the cometwas
from the sun as seen from the Earth. Nextwe see if the comet was found in the
morning or evening sky. The instrumentindicated is either a telescope (T) or the
unaided eye (U).

Comet Comet name Disc.date  RA  Decl. El. Mag. Sky Inst.
Clt760B1r Messier 01/26/1760 10:56 —15.8 133 5.5 M T
Clt763S1 Messier 09/29/1763 16:28 —6.0 59 50 E T
Clt764 A1 Messier o1/o4/1764 15:47 +57.7 91 3.0 M U
Clt766 E1  Messier 03/09/1766 1:23 +16.2 34 6.0 E T
Cl1769P1 Messier o8log/t769 2:27 +13.0 TOI 5.5 M T
D/1770L1 Lexell o6/15/1770 18:25 —16.6 169 70 E T
Clt771G1r  Messier o4lo2/1771 2:48 +21.3 3145 E U
Clt773Tr Messier 10/13/1773 10:27 +5.5 47 45 M T
Clt780U2 Messier 10/27/1780 11:49 +12.9 46 70 M T
Clt785 A1 Messier—Mechain o1/08/1785 2:20 +5.3 103 6.5 E T
Cl1788 W1 Messier 11/26/1788 11:19 +46.3 96 6.0 M T
C/1793S2 Messier 09/28/1793 16:21 +13.9 60 6.0 E T
Clt798 G Messier 04/13/1798 3:30 +24.2 31 60 E T

career. To search for Halley’s Cometin 1757—9 he used a reflector
with a mirror of about 0.2 meter diameter. He had access to other
instruments in the observatory, including a refractor with a lens of
about1o cm, a focal length of 1.1 meter, and a magnification of

120 X. This refractor seemed to be his favorite instrument, and was
used for much of his observing.

Table 1.1 lists the thirteen comets that were discovered first by
Charles Messier.? One, Comet Lexell, was discovered by Messier, but
carries the name of the orbit calculator, Anders Lexell. This
particular comet had a short orbital period until it passed too close
to Jupiter in 1779. This changed the orbit, and the comet is now lost.

Table 1.2 includes seven additional comets found by Messier
shortly after other discoverers found them.* Under present
regulations, a comet can carry the names of as many as three
discoverers if their verified independent discovery is made shortly
after the original find. According to these rules it seems unlikely that
any of these comets would also bear Messier’s name. In four cases
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Table 1.2. Comets independently discovered by Charles Messier.

The comet designation and comet name are followed by Messier’s discovery date.
The position, magnitude and elongation are for the time Messier found the
comet. ‘Sky’ indicates morning or evening sky, and ‘Late’ denotes the number of
days Messier’s find followed the original discovery.

Comet Cometname Disc.date RA  Decl. Mag. El Sky Late

Clt758 K1 DelaNux 08/14/1758 5:40 +28.5 7.0 6o M 8o
P/1758Y1 Halley o1/21/1759 23:43 +3.0 3.0 53 E 27
Clt760A1 GreatComet o1/08/1760 7:57 —17.6 2.0 140 M 1
D/1766 G1 Helfenzrieder 04/08/1766 2:50 +26.0 2.5 27 E 7
Clty71A1  GreatComet oi1/io/ry71 841 +3.2 5.0 156 M 1
Clt779 A1  Bode o1/19/1779 19:27 +29.8 5.0 51 E 13
C/1801N1 Pons o7/12/1801  6:45 +72.3 6.5 51 M 1

too much time had elapsed. In two more there were so many nearly
simultaneous discoveries thatassigning credit to a single observer
was impossible. In such cases, the comets, appearing quite bright
and spectacular, were called ‘Great Comets’. In the final case there
were several independent discoveries on the same night as
Messier’s, one night after Pons found this, his first, comet.

Alook at Charles Messier’s comet discoveries can give us an
insightinto his comet-hunting activities. Itis interesting to note that
seven of his twenty finds were made duringJanuary. This was despite
the fact thatin Paris the cloudiest months are December and
January; and January has the greatest number of days of
precipitation (twenty) and the coldest temperatures.® He seemed to
sweep equally the morning and evening sky, with the morning
comets found ata greater elongation than those found in the
evening sky. Whether this was caused by his sweeping (or sleeping!)
habits, or from horizon height differences, we do not know. He was
also notafraid to sweep through the Milky Way, where many stars
and nebulae tend to mask new comets; nor did he shy away from
areas containing galaxies. From his latitude of +48.8 degrees, he
searched from the North Pole to roughly —20 degree declination.

In Table 1.3 we take a look at the significance that Messier played
in the field of comet hunting during his lifetime. Most of his comets
were found in his first fifteen years of searching, while nearly half of
the objects listed in his Catalogue were recorded sometime later,
between 1778 and 1781 (Table1.4).
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Table 1.3 Comets discovered during each five-year interval, 1758-1802.
The total number of comets discovered is given for each five-year period. The
number discovered by Messier also includes his independent finds. The number
found by others includes the seven comets which Messier found independently
thatdo notbear his name, plus the one bearing his name along with Mechain’s
(1785 Ax).

Years #Found  #ByMessier  #Byothers  Other discoverers
1758-1762 5 4 4 Klinkenberg
1763-1767 4 4 I Helfenzrieder
1768-1772 5 4 I Montaigne
1773-1777 2 I I Montaigne
1778-1782 5 2 4 Bode, Mechain
1783-1787 7 I 7 Mechain, C. Herschel
1788-1792 6 I 5 C. Herschel
1793-1797 6 I 5 C. Herschel
1798-1802 6 2 5 Mechain, Pons
Total 46 20 33

Charles Messier received many awards during his lifetime. In
January 1763 he barely missed being elected to the French Academie
Royale des Sciences. On December 6, 1764, he became a foreign
member of the Royal Society of London. He was also elected
member of the Russian Academy of Sciences. In 1769 he earned
membership in the Berlin Academy of Sciences. In 1771, he was
finally elected to the Paris Academy of Sciences. By then he was also
Astronomer of the Navy, Director of the Observatory at Cluny, and a
member of the Royal Academy of Sciences. From 1785 to 1790 he
held the post of editor of the French journal Connaissance des Temps. In
1806 he received the Order of the Cross from Napoleon. These
honors were all in recognition of his careful comet hunting, comet
observing, and his cataloging of nebulae.

On November 26, 1770, Charles Messier married Marie-
Francoise de Vermauchampt. They had met shortly after Messier
arrived in Paris. On March 15, 1772, she gave birth to a son (Antoine-
Charles), who died at the age of eleven days. Messier’s wife died
three days earlier, on March 23, 1772.

On November 6, 1781, Messier suffered an 8 meter fall into an ice
cellar. This occurred during the daytime, notat night as some have
reported. Severe injuries resulted, and Messier was sidelined for
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Figure1.2

Comet Hale-Bopp, imaged on March 19,
1997, by Don Machholz.

nearly a year. His first return to the observatory was to observe the
transit of the sun by the planet Mercury on November g, 1782.
Perhaps this transit brought back memories of his first official
observation, the transit of Mercury twenty-nine years earlier.

During the last decade of the eighteenth century, France was in
political turmoil. Science became less important, and those who
were politically on the wrong side of the establishment suffered.
Messier did less and less observing.

In later years Messier lived by himself, then with his sister and his
brother. After they passed away, he lived with a widowed niece, and
in 1815 he suffered a stroke. Two years later he contacted dropsy, and
after anillness of only a few days, he died on the night of April 11/12,
1817, atthe age of eighty-seven.
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Table 1.4 Charles Messier timeline.

For each year, we see the comets discovered by Messier and the Messier Objects he

observed. Then we discover the other activities going on in Messier’s life and in

thelives of those around him.

Year Cometsfound  Obj.found  Other activities

1756

1757 M32 Begins search for Halley’s Comet

1758 1758 K1 M1 Palitzch finds Halley’s Comet

1759 Halley’s

1760 1760AI1,1760Br M2 Delisle retires

1761 Observes transit of Venus

1762 Lacallie dies

1763 176381 Almostelected to Academy of Science

1764 1764 A1 M3-Mgo

1765 My Made Member of Royal Society of London

1766 1766 E1, 1766 GI

1767 Ocean trip, away from Paris May—Aug.

1768

1769 1769 P1 Myg2-My4s5  FirstCatalogue written

1770 1770LI Married; elected to Academy of Science

1771 1770A1,1771G1  M46-M49, FirstCatalogue published, M1—45
M62

1772 Mso Wife and son die

1773 1773711 Miro

1774 Ms1, M52 Introduced to Pierre Mechain

1775

1776

1777 Ms3 Messier sees ‘specks’ crossing sun

1778 Ms4, M55

1779 1779 A1 Ms56-M63

1780 1780U2 M64-M79  Second Catalogue published, M1-68

1781 M8o-Mr106, Final Catalogue published; injured in fall;
Mr1o8-Miog Uranus discovery

1782 Moy Observes transit of Mercury

1783 Herschel begins listing objects

1784

1785 1785 A1

1786 Herschel’s first catalog published

1787

1788 1788 W1
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Table 1.4 (cont.) Charles Messier timeline.

For each year, we see the comets discovered by Messier and the Messier Objects he

observed. Then we discover the other activities going on in Messier’s life and in

thelives of those around him.

Year Comets found Obj.found  Other activities

1789 The Storming of the Bastille
1790

1791
1792
1793 1793S2 “Year of Terror’ in France
1794
1795

1796
1797
1798 1798 G1

1799
1800

1801 180INI Firstasteroid discovered

Notes
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