


n 

David Levy's Guide to Observing and 
Discovering Comets 

David Levy has held a lifelong passion for comets, and is one of the 
most successful comet discoverers in history. In this book he 
describes the observing techniques that have been developed over 
the years - from visual observations and searching, to photography, 
to electronic charge-coupled devices (CCDs). He combines a history 
of comet hunting with accounts of the latest techniques, showing 
how our understanding of comets has evolved over time. The book is 
suitable as a practical handbook for amateur astronomers, from 
those who are casually interested in comets and how to observe 
them, to those who want to begin and expand an observing program 
of their own. David Levy draws widely from his own experiences of a 
lifetime of observing comets, describing how enthusiastic amateurs 
can observe comets and try to make new discoveries themselves. 

David Levy has discovered 21 comets, eight of them using his own 
backyard telescopes. In collaboration with Eugene and Carolyn 
Shoemaker, he discovered Shoemaker-Levy 9, the comet that 
collided with Jupiter in 1994, producing one of the most spectacular 
explosions ever witnessed in the solar system. He is a contributing 
editor for Sky & Telescope magazine, Science Editor for Parade 
magazine, and is the author or editor of twenty-nine books. He won 
an Emmy in 1998 as part of the writing team for the Discovery 
channel documentary, Three Minutes to Impact. He is currently 
involved with the Shoemaker-Levy Double Cometograph comet 
search program, based at the Jarnac Observatory in Arizona. 
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Introduction: a personal odyssey 
with comets 

Comets are like cats; they have tails, and they do precisely what they want. 
David H. Levy, 1996.1 

Time has not lessened the age-old allure of the comets. In some ways their 
mystery has only deepened with the years. At each return a comet brings 
with it the questions which were asked when it was here before, and as it 
rounds the Sun and backs away toward the long, slow night of its 
aphelion, it leaves behind with us those questions, still unanswered. 

To hunt a speck of moving haze may seem a strange pursuit, but even 
though we fail the search is still rewarding, for in no better way can we 
come face to face, night after night, with such a wealth of riches as old 
Croesus never dreamed of. 

Leslie C. Peltier, 1965.2 

How many of us have looked up at the sky, and marveled at its sup­
posed permanence? The sky on a clear night is one of the most reliable aspects 
of our lives; at a certain time on a particular date, we know that the stars will 
form their special patterns. This is almost true: Occasionally a comet will ap­
pear, interrupting this cosmic serenity and reminding us that even the heavens 
offer surprises, even the heavens are not immutable. 

This book is designed to give its readers a sense of how people go about dis­
covering and observing comets. The approach it follows combines a history of 
the field with the latest techniques for finding and observing comets. You can 
dip into the book at any part or chapter you like, but if you read the chapters 
as written, you will follow a natural progression of how our understanding of 
comets has evolved over time. 

This is my sixth book about comets, a subject that continues to play a vital 
role in my own life.3 That interest can be traced back to an airplane vapor trail 
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FigureI.1 .  On March 23/24, 1996, Canadian amateur astronomer Leo Enright took 

this photograph of Comet Hyakutake (C/1996 B2) at Sharbot Lake, Ontario, using 
a Canon 135 mm at f/2.5, with Kodak Ektachrome 1600 Professional film. Gamma 

Bootis is the brightest star inside the comet's tail. Courtesy Leo Enright. 

o n  a sunny afternoo n at the Hebrew school i n  Mo ntreal. We kids were sitti ng 

arou nd a nd chatti ng, waiti ng for our teacher to arrive, when I saw what looked 

like a comet with a bright trail hangi ng i n  the wester n sky. Si nce it did not ap­

pear to move, I thought it could not be a n  airplane. Could it be a comet, I recall 

thi nki ng, a nd could it eve n be that I had discovered a comet ? For a few minutes 

I was pretty excited, but then Mr. Mushki n arrived, our class began, a nd I for­

got about the great Levy comet of 1959. I guess it was not a comet, for some­

thing bright e nough to be see n i n  daylight would have surely made the a nnals 

of observi ng history. It might have bee n a plane movi ng directly toward or away 

from me. Fra nkly, to this day I am u nsure what it really was. 

Several mo nths later, i n  elementary school, our sixth-grade teacher assigned 

each of us to give a 3-mi nute lecture i n  class. Terrified to talk i n  fro nt of a n  

audie nce, and especially i n  fro nt of our strict teacher Mr. Powter, I spe nt many 

hours thi nki ng not about a choice of topic but about how I could try to present 

a speech without actually havi ng to face my sixth-grade peers. Whe n speech day 

came, however, I was prepared. I prese nted a verbal tome o n  comets, but I used 

no notes. I had memorized everything I wanted to say, but i n  order not to have 

to face the audie nce, I carried with me a blank sheet of paper. Si nce my source 
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was Leo n Housman a nd Jack Coggins's The Big Book of Stars, a children's book I 
still have / I can recall what I said that faro ff day. Comets, I i nto ned, co nsist of 
a nucleus, a coma, and a tail - all still correct, although the 100 +  mile diam­
eter I quoted for a typical comet nucleus was o ffby a factor of te n. I me ntio ned 
Halley's comet, the n o n  its way for a future re ndezvous with Earth - its 1986 
visit seemed a very lo ng time i n  the future back the n. 

I also remember sayi ng - possibly i n  refere nce to my own observatio n from 
a year earlier - that it was possible to discover comets, a nd that some people 
spend many years searchi ng through small telescopes i n  the hope that they 
might, some day, fi nd a new comet. Still holdi ng my blank sheet of paper, I 
was treme ndously relieved whe n the presentatio n was over. After the class ap­
plauded politely, Mr. Powter said, "Great speech, Levy. Can I see your notes ?" 
The children i n  the fro nt row, who easily saw my blank paper ploy, broke out 

i n  laughter. 
That was March, 1960. By the e nd of that summer I was a stargazer com­

mitted to spe ndi ng the next several years learni ng as much as I could about 
all aspects of astro nomy. Comets were a part of those fre netic early years 
i n  astro nomy, but my specific i nterest i n  them did not really return u ntil 
October 1965, when I read about the discovery of a comet by two Japanese 
amateur astro nomers, Kaoru Ikeya a nd Tsutomu Seki. The comet was a sun­
grazer, headed straight toward a rendezvous with the Sun duri ng which 
it would complete a hairpi n turn some 300000 kilometers from the Sun's 
photosphere. 

The anticipatio n of seei ng this wo ndrous comet really ignited my passio n 
for comet hunti ng. That fall, while walki ng to a n  early Fre nch oral exami na­
tio n i n  te nth grade, and knowi ng that o ne of the questio ns would pertai n to 
my choice of hobby, I decided to respo nd "Je veux decouvrir u ne comete." It 
felt like the right thi ng to do at the time, a nd I especially e njoyed planni ng a 
search strategy. I knew that the best place for a visual, amateur search would 
be in  the eveni ng, after dark i n  the west, or i n  the morni ng, before dawn i n  the 
east; comets tend to be brighter whe n they are close to the Sun. However, si nce 
clouds often block the Mo ntreal sky, my early searchi ng took place whenever 
I could fi nd a clear night. It was 19 years before I found my first new comet 
i n  1984. Si nce the n I have fou nd, i ndepende ntly or with others, 20 other new 
comets. 

Nothi ng i n  all those early years could have prepared me for what hap­
pened i n  the mome ntous spri ng of 1993. Observi ng with Gene a nd Carolyn 
Shoemaker, I took two photographs that recorded the motio n of Comet 
Shoemaker-Levy 9 just a few mo nths after a n  e ncou nter with the tidal force 
of Jupiter that tore the comet i nto a stri ng of fragments. This completely 
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disrupted object looked like a squashed comet, as Carolyn described it, but 
through larger telescopes it resembled a stri ng of pearls as its 21  pieces moved 
through the sky. O n  May 22, 1993, the I nternatio nal Astro nomical U nio n a n­
nou nced that the comet, named Shoemaker-Levy 9, would collide with Jupiter 
i nJuly 1994. Humanity learned from the catastrophic impact thatfollowed, for 
as Comet Shoemaker-Levy 9 struck Jupiter, it provided a n  important lesso n i n  
our heritage: The impact recalled a solar system that had a violent youth, with 
comets plummeting i nto planets, bringi ng with them the elements of organic 
materials - carbo n, hydrogen, oxygen, a nd nitroge n. O n  at least o ne of those 
planets, life arose from those chemicals. 

A childhood whim a nd a grade-school assignme nt later developed i nto my 
lifelo ng passio n for comets. I n  this book, I share the observi ng techniques 
that have bee n developed over the years by people who have e njoyed watchi ng 
comets as much as I have. These tech niques span the gamut from visual ob­
servatio ns and searchi ng, to photography, to electro nic charge-coupled devices 
(CCDs). For visual observing, I decided years ago that ifI planned to discover 
a comet, I should k now what comets look like by observi ng as many known 
comets as possible. I n  1985, I leaped from visual to CCD observing by joi ni ng 
the Near-Nucleus Studies Net of the I nternatio nal HalleyWatch. As part of that 
e ffort, Steve Larso n a nd I used a CCD to build a nightly record of the apparitio n 
ofHalley's comet from late 1985 u ntil 1989, a nd i n  the course of that survey 
recorded many other comets as well. 

My work with co nve ntio nal photography of comets began i n  1970, whe n 
I photographed Comet Bennett. I n  1988 I added photography to my search 
and observatio n program, a nd a few mo nths later joi ned Gene and Carolyn 
Shoemaker's photographic search program. Over their careers together, the 
Shoemakers exposed more than 26000 films. Bei ng a part of that e ffort gave 
me a sense of what photography can accomplish while observi ng comets 
a nd searchi ng for them. Now my wife Wendee a nd I, alo ng with Carolyn 
Shoemaker, are part of a group called the J arnac Comet Survey. We are search­
i ng i n  all three ways - visually, photographically, a nd with CCDs, a nd we try to 
record the k nown comets as they make their way through the sky. Just as I did 
i n  sixth grade, I still thi nk that writi ng about a subject is a great way to learn 
about it. Through writi ng this book I hope that our group will be able to refi ne 
a nd improve its observatio ns. At the same time, I hope that you, as a reader, will 
get a n  idea of what comet observatio n is all about. Whether you are just casu­
ally i nterested i n  comets a nd how you observe them, or if you want to begin or 
expand a n  observi ng program of your own, I hope that this book will give you 
a sense of the passio n that we comet observers have. 
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