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NOTICE OF MEETINGS

Date: Friday, May 10th =
*% NOTE THIS IS THE 2Znd FRIDAY #*%

FPlace: TO BE ANNOUNCED

Topic: ANNUAL BANGQUET: Our guest speaker
will be our new Honorary Fresident
(whose identity will be revealed
at the banquet. Flease see the en-—
closed sheet for further details
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Date: Saturday, May 18th : 7:00 P.M.

Place: Desbrisay Museum, Bridgewater

Speaker: Come see the meteorite exhibit and
listen to a brief talk (7:30) on
meteors. Later there will be an ob-
serving session for the Eta Aquarids
meteor shower with a new moon.
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Date: Friday, June 2ist: 8:00 P.M.

FPlace: Nova Scotia Museum (Lower Theatre)

Speaker: To be announced
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About the cover: The cover this issue is of a
16th century woodcut depicting the Great Comet
of 249 A.D.



FROM THE EDITOR'S DESK

This special issue is something new for NOVA
NOTES and 1 think it worthwhile to make a few
comments for the benefit of the readers. More
than anything else I would like to thank those
of you who took the time to contribute articles
faor this issue. The consistently high quality
of the articles that I have received in the
past has been continued in the submissions for
this issue. As well the number of contributions
is the main reason that this issue has 44 pages
rather than the usual 24!

As this issue is being sent out to regular
members and also being made available to
members of the general public, the articles
were written with that in mind and thus may
appear slightly 1less technical then wusual.
However there are bound to be places in which
terms familiar to astronomers have been used
which may be incomprehensible to those not as
familiar with astronomy. I can only hope that
if you +Ffind some terms sufficiently puzzling
vou will make the effort to find out more about
them. You may also find while reading this
issue that there 1is a bit of overlap between
some of the articles. This is inevitable, but 1
feel it helps to relate the different topics
covered as well as provide a sense of
continuity. Another new feature for this
special issue is the number of illustrations
used. If this proves to be favorable, 1 hope to
try to include more visual aids in the future.

I should add that although the article on
the lecture at Saint Mary’'s does not concern
Halley's Comet, I decided to include it because
it ties in quite well with the talk that Dr.
Welch gave on CCD’'s at our March meeting and
that it would be quite out of date if I waited
until the next issue. Lastly I should mention
that despite my reservations when 1 started
looking, I was even able to find a cartoon for
this issue that also fits in with the theme of
comets.

— Pat Kelly



This amateur photograph of Halley's Comet was
taken during its 1910 apparition.




UNIGUE SLIDES SHOWN AT LECTURE

High—tech astronomy and some of its recent
discoveries were the topics of a lecture held
March &6th at Saint Mary’'s University. The talk,
entitled "New Wave Galaxies" was part of the
Harlow Shapley Visiting Lecture Series which is
spaonsored by the American Astronomical Society.
The lecturer, Dr. Rudy Schild of the Harvard-
Smithsonian Center for Astrophysics has
recently been using a charge coupled device
(CCD) to obtain color images of galaxies which
had been impossible before the advent of CCD
technology. A CCD is a semi—-conductor device
which converts incoming photons into electrical
charges. These charges are stored on a grid,
which consists of a rectangular array of 320 by
512 individual detectors. These charges
accumulate wuntil the end of the expaosure at
which time the charge at each detector is read
into a computer. Since a CCD cannot produce a
color image directly, three exposures of each
object are taken, through blue, red and green
filters. The computer then manipulates this
data to produce an image on a color monitor.

Dr. Schild began by showing images of the
basic types of galaxies: spiral, barred and
elliptical; as well as showing how galaxies
group together to form clusters. This was used
as an introduction to the idea of galactic
cannibalism, in which a large elliptical galaxy
is formed in a large cluster by the gradual
merging together of many separate smaller
galaxies. A slide was shown of a large
elliptical galaxy whose image had been computer
processed to reveal what appeared to be a
massive nucleus, accompanied by two smaller
nuclei which presumably all that is left of two
other galaxies which have been "absorbed” by
the larger one. It is thought that these small
nuclei are spiralling in to the more massive
nucleus and will eventually merge with it.

From this point he went on to show how the
stars in a galaxy are formed from the clouds of
gas and dust which are present in most
galaxies. Once again, the CCD was used to
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illustrate this by showing images of nebulae in
various stages of star formation, including an
as yet unpublished image of a gas and dust
cloud which is still condensing, and has not
reached the point where stars are visible at
all. The cloud is seen only by the light
reflected from all of the other stars in the
galaxy. The color of the cloud was white
towards the middle but red on the edges which
agreed with this type of object’'s predicted
appearance. Another 1image of a reflection
nebula showed that the filaments of it were red
or blue depending on their placement relative
to the illuminating star and the line of sight.
Until this image was taken, it had been though
that only white light would show up.

The next subject to be discussed was
stellar evolution and the end product of
massive stars, namely supernovas. These he
attributed to the fact that at one time God had
been drafted by the Army Corps of Engineers,
who told him that whenever you are through with
something, vyou blow it up! The images of
planetary nebul as and the Crab nebula
graphically displayed the type of energy
involved in these types of events. Dr. Schild
concluded his talk by showing a few slides of
the Multiple Mirror Telescope. 0One of the
interesting engineering features of the MMT is
that since it was designed to use an altazimuth
mounting, it was decided that instead of
turning the telescope from east to west, that
the entire building should turn instead. Dr.
Schild related that one unlucky person made the
mistake of parking their truck too closely to
the square building. He stated that he would
have been curious to see what the driver put
down on his insurance claim! After his talk,
Dr. Schild entertained questions from the
audience, and it was obvious from the questions
that those in attendence had both enjoyed the
lecture and been well-informed on the aspects
of galaxies which are being uncovered by CCD’'s

- Pat Kelly



COMET ORBITS AND ORIGINS--HALLEY'S

In 1972 Marsden cataloged 924 comets
observed since 87 BC and by now that list must
contain over 1009 comets. The observations
represent more than 626 individual comets of
which only 16% are short period comets
(periods less that 200 years). Halley’s comet
is one of those. Comets are classified
according to the period (P) and eccentricity
(e) of their orbits. Of those cataloged, the
distribution is as follows:

Short Period Comets (P<{209 yrs) 16%

Long Period Comets (P>2008 vyrs) 29%
Parabolic Comets (e=1) 438%
Hyperbolic Comets (el>}l) 12%

Mear the Earth long period period comet orbits
differ very little from parabolic orbits and
both types have been observed only once
(periods > 200 years). These make up 72% of
all the comets. Hyperbolic comets are those
whose orbits allow them to escape the solar
svstem. In most cases, the hyperbolic arbits
are only slightly different from parabolic and
these comets most likely were originally long
period comets that have been perturbed into
their present orbits by gravitational
interaction with the planets.

About half¥ of the short period comets
have aphelions {(distance of greatest distance
from the sun) between S5 and & astronomical
vunits (A). All those with aphelion less than 7
A are classified as part of the "Jupiter
Family"” because they are influenced by
Jupiter’s gravitational attraction (Jupiter’s
mean distance from the sun is 5.2 A). Halley’s
comet is among the small group of short period
comets that have aphelions between 18 and &0 A
and can not be conveniently associated with
the perturbations of a major planet. Another
different aspect of Halley’s comet is its
large inclination (162 degrees) and hence
retrograde motion. Most of the short period
comets have small inclinations to the ecliptic
plane.

—49-



By contrast the long period comets have
inclinations of all possible values and do not
interact with the planets to any significant
amount. Analysis of the aphelion distances of
these comets lead to the conclusion by Oort
that all comets originate at a distant of
about 58 €66 A from the sun. Recently, more
refined calculations has been able to include
some other comets in the group and support the
concept of an "Oort Cloud” of comets beyond
the orbits of the planets. The theory is that
the gravitational perturbations of a passing
nearby stars cause the comets to drop from

their larger orbits to ones that come near the
sun. Comet Kohoutek is a famous comet in this
group; its estimated period is 80 998 years
and its aphelion distance is 24006 A. The
small period comets originate from the "Oort
Cloud" also but have been captured by passing
near Jupiter and having their orbits changed
even more.

Some of the orbit parameters Halley’'s
comet are:

period 76.2 years
eccentricity g.967

aphelion 35.4 A

perihelion g.59 A

inclination 18 degrees retrograde

The comet crosses the plane of the ecliptic
much nearer the Earth than Jupiter. At
Jupiter’s orbit the comet is about 1.3 A below
the Ecliptic while the comet is only about .15
A from the Earth upon crossing the Ecliptic.
It seems unlikely that Jupiter could have
perturbed the comet orbit at that distance.



Each planet has around it a "sphere of
influence" that delineates the region of space.
where the gravitational effects of the planet
will be greater than those of the Sun. The
table below gives the radii of the spheres for
several planets.

Planet Sphere of Influence
Radius (A)

Jupiter g.32

Saturn g.36

Uranus g.35

Neptune g.58

Earth 9.996

Two factors determine the size of the sphere:!
first the mass of the planet and second the
distance from the sun. The major planets have
a much bigger spheres of influence because
they are more massive and because they are
farther from the sun. If Halley’s comet came
as close as .14 A to Jupiter, well inside its
sphere of influence, it would be deflected by
2 degrees and have its energy changed by @.7%.
This is far from enough to switch a parabolic
orbit into the present Halley’s comet orbit.

Either the comet came very close to a
planet at one time or its orbit has been
slowly changed by many small planetary
perturbations. Calculations have shown that
the Jupiter group of comets were put in their
orbits by many small rather than one large
interaction with Jupiter. Halley’s comet,
however, does not have an orbit near enough to
Jupiter to allow this to happen.

I calculated the interaction between
Halley’s Comet and the Earth necessary to
switch its orbit from a parabola to its
present one. The results showed that such an
event is impossible because it requires that
the comet pass within 1990 km of the Earth’s
center {(the Earth's radius is &378 km). Small
planets such as the Earth can not be effective
in capturing comets because their masses are
too small but also the velocities of the
comets in the inner Solar System are larger
and that make them harder to "deflect". It is
a mystery how Halley’s was captured into its
present orbit.
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The 1985-8&6 encounter with the Earth is a
unique one in that it comes near the Earth
both before and after perihelion.
Unfortunately, because of its retrograde
motion, it will be on the opposite side of the
sun from us at perihelion and hence it will
not be easily seen when it is at its
brightest. The diagram shows the situationj at
post-periheliion it will have moved south of
the eclipic before closest approach and make
it difficult to cbserve focr northern
latitudes. Because it is a once in a life-time
occurance, it might be worth visiting more
southern latitudes during that period.

Larrvy Bogan

Perihelion
Feb. 9, 1986

Feb.9
1986

Comet Halley

The rather unfavorable 1985-86 apparition of Halley’s comet is summarized
here. The comet reaches perihelion on February 9, 1986, when it will be on
the far side of the Sun from us. Nearly two months will pass before the comet,
receding from the Sun but approaching Earth, makes its best showing for
observers. Minimum separations from the Earth occur on November 27, 1985
(0.62 astronomical unit), and April 11, 1986 (0.42 a.u.), when the comet will be
1.55 a.u. and 1.33 a.u. from the Sun, respectively. The shaded area indicates
where the comet is north of the plane of the Earth’s orbit.




THE SIGNIFICANCE OF HALLEY’S DISCOVERY

AT significance of Edmund Hallew’s
discnwergy ie.  that the comet of 1482 orbited the
Sun o in oen elirtical orpity is not limited to our
understanding of  comets but had imrlications in
the revision of snilosornical views of nature.
Hellew’'s caloulations were nmots contrary to
corglar beliefs ravticularls revolubtionary ss will
i HPOWN bt were bazsed o the scientific
rove T L e Wwork and abservations of his
PP EGRCEEEOTE, The fazot that he was shle to #=rove
st lesst one exsmerle of a cometlt was bound to  the
SBalar Suatemn andg  thet i1ts  return could be
erariioted  was one  of Lie Tinal sters in
Climimsting the superetitious aurs that surrounded
the infreauent znd often  srectsculasr arFrresTances
of comets. It s deszirezsble to bedgin by reviewing
gaplier beliels concerning comets  s&nd bthen  to
viview  soame @f Lhe discoveries in astronomy which
to Hallewe’'s discovery,

Consider for a2 mosent what reosles including
aotbronemersy Wwould have observed 3t the asrearance
o (umet. Gright comets would uneredictably
: ey oany ~art of the sk (unlike the rlanets
with o By regabricted i their motioms to  the
resilon of Ltrne eclirtic)ys move in  arrarentlu
arpratic rathsy brigotening then fading as  auichkle

; thew nad arreaved. The bridhtest comets would
» arechtzeulass teils sometimes stretehing across
sk a@rnd wouwld e far more trillianmt and
1w diffevent in  awrezvance  from 20w other
pode in Lhe nisht sk, Evern surernova
similer  to  sbtars odissrite 211 their

T ds Yibttle wornder that comets held
and awe far their garly observers and

b

LN vl nalure repsined unkoown.
ragian of the traversed e comets was
of coneern Lo bive ancients. The Chaldeans

gl vt Bhem o emons Lbhe sloamets but this concert was
& i O BEec |P1r anservations. The Greels

Yivws Wwith Aristotle’s Fineglly da3ining
srioritu, Farvleg Greek idess ernvisioned comets as



small snd inwvisitble being ables after 3 times to
Lramsmitl  lisht, I arnother theory comels were
telieved to be small rslanets movind sbout  the
volestial  sehere  under no determinzte lzw while
ather Greek shilosorners believed them to bhe
artical illusions  like rainbowss an idesa still
heing considered ss late as Galileo’s time. The
gregt  Greek observational sstronomers Hirrarouss
énlikened comets to Mercurwe and VYerus because of

Lhe similarities in  their motions, Aristotle
firel envisioned bLhese bodies as exhaltations from

e Milkw aw  which he a8lso viewed a3 8 larde
comet  a#nd which was being constantly  renewed
Lheagdh some meachanism, Howevers the theorw which
teld sriorile Tor & willenisa and a8 half was
Aristotle s concert  which  sroduced comets bw
seisltetions fram the Earth’s  lower astmosrhnere.
Avistobtle viewed the atmossrhere as having three
lawers with the lowest being the sir we breath.
T his comcert comets were Tormed in the air
rising throusn the warm urrer altmosrhere whnere
Lhes causht fire due to the Sun’s heast and burned

to  ewhaustion, This theoryw lonsg maintained
rriarity because it comslied with the
Aricstoteslian =hilosorhy of +the immutabilite of
Lhe relestial sehere. Under this =hilosorhy

gveruwthing in the skwe was cornsidered to be rerfect
g unchenging  and  thus z2ny observed chandges in
the sk must be in the vacinitwe of the Earth.

Aristotezlian idess weresy of coursesy
considered ae¢ truth even sfter the time of Galileo
agrdd 9ou will recall that Gezlileo’s troubles arose
from nis attemrts to tesch Corernicism and to
#rove incorrect Aristotle’s view of Easrth as

centre of the Universe. The 16th century
seientist Leonard [Diddes (1510-¢c1571) reflected
lorsg feld surestitions surrounding comets by

sawing "Thew signifie the corrurtion of the Azre:
thew are sidgnes af earthauakey warresy chaunzing
of RKuensgdomess dreat dearth of corner wea 3 common
deatn of man and beast." Diddes’ contemrorargs
Claudg Comirsy thought that comets were issued from
the Sun flosting urwards throush rlanetary redions
like SO8™ tubbles., Howevers Regiomontanus



{13467 HY Wit i student Bernard Waslther
143015040 31 the first aswstematic
AN vuatxon% of slanets and comels as & first ster
i Lhe  develorment of & new theorw of the
Hnivevae . Althoush  Redgiomontarnus died before
fully formulaoting hiz  theorss Walther continued
Lihve poaservetions for thirty HE3TS . These
uhaseryvations mark the bedinning of the end for

&

fristoteaslison doctrines on the celesztizal srhere.

Feter derian (1495159720 2nd Jerome Fracaster

(1A8ZT~1542) WEe TR e first to observe that
coame bary teails swointed asuwaw from the Sun  thus

trlisning E link petween these celestial
M Tuchne  Brate (1544-14601) measured the
finile sarallax (e, e messured the =mall andle
o ahift o dn o sosition thet would be caused by the
Fartth/ s dailw ratationY but fournd none. Kriowing
Live socwrses of iz instrumentsy Tucho was able to
conclude  bthat  Lhe  comet of 1577 was more than
thiree Limes the distaznce of the Moon and therebwu
Froved thet thew were mot atmosrheric srhenonemsa as
Arietotle would have had  them. Tucho also

i that comets moved in circular orbits like

Old idezs die hardy howevers and even Galileo

wirnte--althoudgh somewnat indgenuously--in
Saddiotore {(rublished 1623 that comets were

atmosEteric #henonenag like halos or rainbows., The
fact that the dreazt Galileo stated such &8 belief
unnouwbtedly had an effect in srolomnging adherance
to Aristotealian ideas. Howeversy this arerarent
surerort for Aristotealizn shilosorhye was rrobasbly
ot sincere  falb 2 result of the Fore’s 1616
warning to Galileo rot to teach Corernicism. It
will be recalled that the Domimican monk: Giodano
Erurng (1548146002 was burned at the stazke for his

suereort of the Corernican theoru, Among Bruno’‘s
treliefs was that which comsidered comets to be a
srecies of slamnet moving sbout the Sun. Marnw of

hie ddeass o celestial bodies were later sroven
correct hut were never based ornm ansthing but
intuition.



Trnterestinglw Lhoush s Johannes Kerler
(182116200 who  discovered the three laws of
motion dgovermning Lhe motion of the slanets sbout
Lhe Sures mainta2ined that comets moved in straidght
lines and that once sassed the Sun comntinued into
infinte srace. RKerler never attemrted to test his
laws of slzrnetary wmotiorn on comets 2lthousEh  he
21 owed thaet it sight "rot be imrossible for some
feometse) Lo move in sarzoolico orbilts out there was
no o good  ressan Lo surroce any ever existed®., He
agreed wilh Arian and Fracastor on the orientation
of comet ta2ils angd further ewslained the tail as
being formed by raws of the Sun wnich renetrated
Lthe comel bode czereing zwae =2 rortion of its
substance~-—-allowances bheindg mades not far from the
gty ! I & baook sublished a2t the srrezarance of 2
camet (Hallew sy in 1407 Kerler stated that comets
reminded us of our wmortality and stated his belief
that corntact with the La2il misht csuse restilence.
late 29 1910 dgrealt w#anic arose when it was
learmned thet Lhoe Esrth would s=asse throudgh the tail
of  Hzllew s  cometl, The Tzet that the Earth had
tw:xn ed throudgn  comet  tails i the 19th
: Wwithout i1l effects had no bearing on
Lt bive hwslerie,

The bLrue #lace of comelts bedan Lo arresar  in
126 cenbure whoen Jonzrnes Hevelius (1611-87)
werd et comet orbits were sartlw  straight
M =artly olvoular, He concludeds 1680 that
\umtiw Nad razvraibolic orbits withh the Sun in  the
weme viane snd Noerfeld of Saxonw went further and
HERTER RN REA R | Lie  Sun wes  at  the focus of the
sarsnoloid. It mege nave been fortuitous that &
vty ardgEht comet aereevred  in 14680 (known as
Mewlon‘s  Cometl) because ITzazc Newtonm (1642-1727)
(g atlt. Lhat time writing the Princiris (rublished
1687, He  comeruted the orbit of the comet andg
founmd i to be savabolic and in the FPrinciria bhe
Wwas  a&nie  to eurlaine for the first times the
celestial nature of comets based orn observations,
This mwmakes the charter on comets in the FPrinciris
e of the most significant in & landwmark work of
GCTENCE, It i serhars 2leo fortuitiows that a
wecand bridht comet  zrreared shortly after in




1482, Reminmded of Hewton’s sugdestion in the
frinciria that it midght be rossible for 2 comet to

mave an ellirstical orbity Hallew solved the orbit
oy the camet of 1482 orn that assumstion. Having
LI he went on to calculate the orbits of 23
ntueP ummelb which had arreared bDetween 13371698
s syblished the results in the 1705
Fhilosorhical Transactions unider the title

"Ruanorses of Cometary Astronomu*., In this rarer
Mallew mnoted the similarity of the orbits of the
sumnets of 1531y 1407 and 1682 concluding thew were
ane ang the same obdect., Far the firet time it
ned heen  rroven  that 3 comet wss 8 rermanent
membier of the Solar Sustem andg further 1t dave

vare stramg confirmaztion of Newton’s theorw of
universasl  gravitation on which the orbital

czleoulations were based! But Hazllew went further
caloudlating and sredicting the comet’s arrearance
i 1738 and suddesting thnat the orbit was affected
tr e dgravitations]l azttrzcotion of the wlznets.
T 1758 tefor e ressrprearances Alexis Clairaut
(134T celoeuwlated the orbital sath of Halew’'s
comet  and  fournd  Lthat it came close enough to
Pber srmd Saturn to cause  Ferturtbations: or
in its oridity smmounting to 3 retardstion
aned 100 v oreasrectively., 0 this basis:»
Fredicted rerinelian rassade on 13 Arril
S monthy .

Whaer Hzllew's comet reached rerihelian on 12
172599 an imrortant eraz was marked in our
af Lhese nhitherto troublesome and eratic
5 e Urce  the shiwsical relstion of 38 comet’s
Lo other celestial ttordies could be
debtevrwineds sstromnomers were bthen 1n 2 rosition to
enter 2 rnew snase of investidation arnd to theorize
e bhe  constitition of these bodies. Thus with

Miallew s discovers B 1agging asurrort for
Aricstoteslian #hilocsorhey on the baesie of comets
Wit irrevocably  overturned oraning new and

unrestriclted orrovtunities Tor  the study of the
Uil verse,

k.C+ Brooks



st

AT MIRAN T/
| i

The 10646 apparition of Halley’'s Comet was
depicted in the famous Bayeux Tapestry as its
coming was seen as one of the key events
leading to the Norman invasion of England. One
can see people staring at the comet and King
Harold, who was to die later that year at the
Battle of Hastings can be seen to be in a most
perturbed state. The inscription reads: "They
wonder at the star”.
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EDMUND HALLEY: THE MAN BEHIND THE COMET

Mention the name of Edmund Halley to most
people and the only thing that will come to
their mind (usually only on recognizing the
last name) is a non—descript ball of dirty ice
that makes its way about the sun every 7é
years. That is most unfortunate, as Halley was
a genius by anyone's standards even when
compared with his most notable contemporary,
Sir Isaac Newton.

Consider for a moment some of his other
achievements. While still guite young, he
commanded a small navy ship on two trips to the
South Atlantic Ocean. The data he collected on
these trips allowed him to make the first
accurate star charts for the southern
hemisphere, chart the global variation in the
Earth’'s magnetic field and map the world winds
including the trade winds and the monsoons. He
conducted the first thorough survey of the
tidal currents in the English Channel, climbed
a mountain to see how barometric pressure
decreased with height and drew up the first
accurate tables of life expectancy. His
creativity was obvious in his solution to the
problem of determining the areas of English
counties; he simply cut the counties out of the
map and weighed the pieces of paper. He was
also well skilled as a machinist and invented
and tested his own diving bell. He was
imaginative as he thought that there were
people 1living inside the Earth and he also had
the capability to be both accurate and profound

together, as when he determined that the
universe could not be infinite or the night sky
would be as bright as the Sun in all

directions.

Like most of the scientists of his time, he
made blunders which make us laugh today, such
as when he performed a series of experiments to
determine if plants grew better in complete
darkness. And he also missed further claims to
fame by coming close to an important discovery
but not realizing it. An example is that he
determined from the texts of Ftolmey and



Hipparcus that the bright stars Sirius and
FProcyon had both moved southwards by about 0.5
degrees over the last 1800 years. Although he
stated that this was due to their proper motion
through space, he did not try to compare their
angul ar speed with a linear velocity and thus
obtain their distances. If he had used a linear
speed of 30 km/s (the orbital speed of the
Earth) he would have found both stars to be 6
parsecs distant. In fact, their current values
place them at 3.5 and 2.7 parsec respectively.
Thus Halley could have gone down in history as
the first person to accurately determine the
distances of the stars.

However , as this issue 1is devoted to
Halley 's Comet, one should get on with the task
of explaining how it came to be that Halley is
most remembered for a piece of ice that orbits
the sun. Halley was 24 years old and in Paris
at the time of the Great Comet of 1680. He
obtained records of its movement through the
sky from the Faris 0Observatory and tried to
ascertain the comets true motion through space.
This was quite impossible as he tried to use
Kepler 's belietf that comets travelled in
straight lines through space. It was then that
Halley decided to see if he could figure out
how comets moved and what their place was in
the solar system. He was back in England two
yvears later where he observed the comet that
would eventually become irreversibly linked
with his name. The next year at a meeting of
the Royal &Society of London, he and Robert
Hooke, another distinguished scientist,
discussed the 1idea of a law that would govern
the motions of all objects in the solar system.
A prize had even been offered to the person who
could come up with such a theory, but neither
man could fight his way through the formidable
mathematics. It was in August of 1684 that
Halley decided to contact Isaac Newton who was
at Cambridge and had acquired a reputation as a
first-rate mathematician. You can imagine both
his surprise and frustration to find that
Newton had already solved the problem but had
mislaid his calculations! Newton was a shy and



secretive person and did not want to release
his works too quickly. Halley realized that he
could get no further without Newton’'s work and
spent the next three vyears hounding him to
publish his results. It is interesting to note
that although Halley could ill afford it and
Newton was fairly well off, it was Halley who
finally paid the publisher in order that to
have Newton’'s "Principia” printed.

Newton had already determined that the
orbit of the Great Comet of 1680 was roughly
parabolic (see figure below) and left Halley to
do the arithmetic. Newton held the opinion that
it could not be determined for sure whether
comets Followed elliptical orbits and returned
or whether their orbits were either parabolic
or hyperbolic and thus could not come back.
Nevertheless, he did write: "I am out of my
judgement, if they are not planets of a sort,
revolving in orbits that return into themselves
with a continual motion”

A sketch of the orbit of the Great Comet of
1680 by Isaac Newton. The sun is at D while the
arc centered on it is the Earth's orbit with H

and K representing positions of the earth
during the comet’s apparition



Halley picked up on this idea and began to
study historical records of great comets. He
published what he felt to be correlations of at
least three comets which he felt had been
viewad on several different apparitions in the
past, and he predicted their returns. One
correlation was between the Great Comet of 1680
which he had observed from Paris and which he
thought had been seen before in 1106, 531 and
44 B.C. Both this supposition and another
relating the comets of 1532 and 1661 were way
off track. However, by 1695 he became convinced
that the comet he had observed in 1682
corresponded to those 1607, 1531 and 1456. They
all went around the sun in the same direction
and as the observations of them were fairly
recent, and thus Halley hoped, fairly accurate.
The slight differences between the consecutive
periods of return he attributed to the
gravitational influence of Jupiter.

In 1705 Halley wrote: Whence 1 would
venture confidently to predict its return,
namely in 1758. By now Halley had been
appointed Astronomer Royal and went on to hold
that position until his death in 1742. It was
an anxious world that waited in 1758 to see if
his prediction would come true, and finally on
Christmas Day of that year, Halley’'s Comet was
seen again. Thus for the first time, comets
were dropped from their pedestal as mysterious
and frightening objects which were sent to
Earth at the whim of the gods and simply became
another part of the solar system in which we
live. It is perhaps fitting that although
Halley is not famous for his many other
personal achievements, we can at least be sure
that every 76 years a new generation will find
reason to look back on this man and recognize
him for the genius he was.

- Pat Kelly



DATES ASSOCIATED WITH HALLEY'S COMET

March 12, 1759 - Halley's Comet reached its first
perihelion after calculation of its orbit.

April 6, 218 - Halley's Comet was associated with the
death of Emperor Macrinus in Rome.

May 4 - Maximum concentration of Northern Aquarids,
debris from Halley's Comet

May 18, 1910 - The tail of Halley's Comet reached 105°
in length; 30° were below the horizon. Earth
passed through the tail.

July 3, 451 - Halley's Comet was associated with the
death of Attila.

July 10, 1910 - Death of Johann G. Galle, the only
astronomer to see Halley's Comet twice. He
discovered three comets.

Sept. 11, 1909 - Max Wolf of Heidelberg made the first
photographic recovery of Halley's Comet.

Oct. 14, 1066 - Battle of Hastings. Halley's Comet was
taken as a good omen for William the Conqueror's
cause against King Harold. It proved true and the
Comet appeared in the Bayeux Tapestry which was
worked by William's wife.

Oct. 29, 1656 — Birth in London of Edmund Halley, who
began the study of comets and their orbits.

Oct. 16, 1982 - Edward Danielson, a staff astronomer
and David Jewitt, a graduate student, imaged Halley's
comet with a.CCD camera on the 5.-meter Hale telescope
at Mount Palomar. It was the first detection of the
comet on this apparition.

Jan. 23/4, 1985 - Steve O'Meara, an assistant editor with
Sky Publishing, was the first person to see Halley's
comet visually. He was using a 61 cm telescope of
the Univ. of Hawaii on Mauna Kea.

- Diane Brooks

—&4—



Map of Comet Halley's Position in Sky

The map is for the latitude of Halifax/Dartmouth. The
positions of the comet are shown at two day intervals at the
time of dusk (end of twilight in the evening) and dawn
(beginning of twilight in the morning). At these times, the Sun
is 18 degrees below the horizon. The following table gives the
time of dawn or dusk, the visual magnitude of the comet and the
phase of the Moon for selected dates.

Date  Dawn/Dusk Magnitude Bhase of Moon
Dec 11 6:06 PM 6.2 New Moon
16 6:07 PM 6.2 Waxing Crescent
21 6:09 PM 6.1 First Quarter
26 6:12 PM 6.0 Full Moon
Dec 31 6:16 PM 5.9 Waning Gibbous
Jan 5 6:20 PM 5.6 Waning Crescent
10 6:25 PM 5.4 New Moon
15 6:30 PM 5.1 Waxing Crescent
20 6:35 PM 4.9 Waxing Gibbous
Jan 25 6:41 PM 4.6 Full Moon
Mar 1 5:05 AM 4.4 Waning Gibbous
6 4:57 AM 4.4 Waning Crescent
11 4:47 AM 4.5 New Moon
16 4:38 AM 4.5 Waxing Crescent
21 4:28 AM 4.4 Waxing Gibbous
26 4:17 AM 4.3 Full Moon
Mar 31 4:07 AM 4.1 Last Quarter
Apr 5 3:56 AM 3.9 Waning Crescent
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QObserving tips for Comet Halley

Many people hoping to view Comet Halley in 1985/86 have
never seen a comet of any description before, except perhaps in
photographs. This article will describe when the comet will be
visible, roughly where it should appear in the sky and what we
might expect to sece. As the comet approaches Earth and the Sun
throughout this year, there will be many articles in newspapers
and magazines and many broadcasts on radio and television that
will provide more detailed information thon we can supply here
in a short article. Nevertheless, the basic information below
aho?ld be useful for planning purposes, especially for the
novice.

o Two misconceptions regarding comets: Comets do not
streak across the sky like rockets, as do meteors (i.e.
shooting stars). From night to night, comets move steadily
across the sky on a smooth, predictable curve relative to the
stars, travelling ot most several degrees per day. If you miss
the comet one night due to cloudy weather, it will be there the
next night! Also, a comet does not necessarily move in the
direction suggested by its tail, that is, the tail is not
propel lant pushing the comet on its trajectory. The tail is
made up of gases and small solid particles boiled out of the
comet’s nucleus by the sun’s heat and pushed away from the head
by the solar wind of charged particles and by radiation
pressure from the sun. Consequently, the tail generally points
away from the sun, regardiess of the actual direction of motion
of the comet. The word ‘comet’ derives from the Latin word
‘coma’, meaning ‘hair’; imagine the comet’s ‘hair’ being blown
in the direction away from the sun by the solar wind.

o Comet Halley travels on an elliptical orbit which
brings it past Earth on its inbound journey to the Sun on 27
Nov 85; the comet passes around the opposite side of the Sun on
9 Feb 86; on its outbound journey, it passes Earth again on 11
Apr 86. Although predictions of the comet’'s brightness vary,
it should be observable in binoculars and small telescopes from
late November to late March, except for o period in February
when it will be lost in the Sun’s glare. In a dark sky, we
should be able to see the comet with the unaided eye in late
December and in January, March and April.

o The visibility of Comet Halley will depend upon the
observer’s location on Earth. From the latitude of Halifax/
Dartmouth, which is 45 degrees North, the comet will be easiest
to observe on its inbound journey in December and January.

(See the map accompanying this article.) It will appear high
in the southern sky during mid-December evenings. As the weeks
pass, it will move westward and down as it closes with the Sun.
In tate January, the comet sets soon after the Sun and will be
seen only in twilight low in the western sky. After it passes
around the Sun in February, it will appear in March very low in
the southeastern sky during morning twilight. As the weeks
pass, it will move southwards at dawn, remaining low in the
sky, and will eventually disappear below the horizon in early
April. This is unfortunate for us, since it will be at its
brightest on 11 Apr 86 but will only be seen at more southern
latitudes. (For example, at its best, the comet will be 25



degrees above the horizon in Jamaica and almost overhead in New
Zealand.) It actually will reappear in our southwestern
evening sky later in April, but it wil{ have dimmed
considerably.

o The view of a comet is improved through binoculars or
a large—aperture, low-magnification telescope having a wide
field of view. High magnification does not improve the
appearance of diffuse objects such as a comet’s head and tail,
but the their apparent brightness can be increased by using the
aids mentioned. At its best, the Comet Halley's head will
appear half as large as the Full Moon, while the tail may span
}0 deg;ees (the breadth of a clenched fist held at arm’s
ength).

o A comet’s visibility will depend upon the darkness of
the background sky. In twilight, in the Moon’s glare, or in
urban light-polluted skies, a comet will be more difficult to
observe. We can’t do much about the first two, but the third
probl?m can be overcome by finding a rural dark—-sky observing
location.

o Assuming we have found a dark observing site on a
date with no Moon and we know where to look for Comet Halley
amongst the stars, what should we look for? As mentioned, a
comet’s head is diffuse, brighter near the centre than at the
edges, and looks somewhat like a cotton ball amongst the
point—like stars. In binoculars and small telescopes, it might
be easy to confuse a comet with a globular star cluster or o
gaseous nebula. For this reason, it would be a good idea to
have a reasonably good star atlas which indicates the position
of these known objects. If the fuzzy—looking thing is a comet,
it will move with respect to the background stars over a period
of several hours, whereas the clusters and nebula are fixed in
position. Once you have located the comet for the first time,
it shoud be easy to track its position from night to night.
Early on, when Comet Halley is too far from the Sun to have
formed a tail, only the head will be visible. As the comet
approaches the Sun, it will begin to form a tail, which will
grow longer with time. The tail should be more spectacular
after perihelion, since a lot of material will have been
evaporated from the comet’s head by the fierce heat of the Sun
during the period of closest approach.

o A useful pastime with which to occupy yourself this
summer is to begin to learn the location of the principal
constellations and brighter stars. When the time comes, it
will be easier to locate Comet Halley amongst the stars if you
already know your way around the sky. Also, you can become
familiar with the appearance of the brighter star clusters and
nebulae in your binoculars or telescope. Most bookshops carry
elementary astronomy books which contain simple star charts
suitable for the beginner.

We hope these few tips will assist those of you hoping
to view Comet Halley next winter and spring. If you find that
you are interested in learning more, why not contact the local
centre of the RASC or another astronomy club?

— Dave Chapman -
_.67_



COMETS: EVIDENCE FROM METEORS

Even if you aren’t 75 years old it is quite
possible that you have seen Halley's Comet (or more
precisely a small piece of Halley’s Comet)! This
is because one of the prominent annual meteor
showers, the Orionids, which peaks about October 21
each vyear, is believed to be derived from Halley's
comet.

Orbital and physical evidence suggest that
most small meteoroids (the term meteoroid refers to
the solid grain of dust, while meteor refers to the
light and other effects of the atmospheric
interaction) originate in comaets. The large
meteoroids which survive atmospheric flight to end
up as meteorites have a different origin - the
asteroid belt,

The cometary nucleus (the solid "dirty
snowball" part of the comet) is the source of these
small meteoroids. When the comet nucleus heats in
the inner solar system, the ices evaporate and the
remaining porous matrix breaks off, probably aided
by gas pressure. In this way the comet leaves a
trail of debris in its wake. Biela’s comet
provided a graphic demonstration of this process.
It was officially "discovered" in 1824 (although a
search of - historical records indicated appearances
at least as far back as 1772), and made a narmal
appearance in 1832. However in 1846 and 1852 it
was observed to be split into two separated
segments. It was never again cbserved as a comet,
but in 1872, when the Earth passed through the
region where the comet would have been expected, a
very active meteor shower was observed.

In interplanetary space the stream of
debris released from a cometary nucleus gradually
disperses from an oribiting cloud to +fill a
“doughnut" shaped region along the comet’s orbit.



When the Earth’s orbit intersects this "doughnut" a
meteor shower is observed. The parallel orbits of
the members of the meteor stream, and a perspective
effect, cause shower meteors to appear to radiate
from a single point, and showers are named
according to the constellation containing this
radiant point. The Orionid shower radiates from a
point in the top left of Orion (where the hunter’s
arm grasps the raised sword).

The Earth’s orbit intersects most meteor
streams in only a single point because the orbit of
the Earth and that of the original comet are in
differant planes. However it has been suggested
that a second meteor shower is also associated with
Halley’s comet - the Eta Aquarid shower which peaks
about May 4. This shower is a daytime shower, and
can only be observed by meteor radars (the passage
of the meteor through the atmosphere results in the
production of a cylinder of slectrons and ionized
atoms which reflects radio waves).

While both the Orionids and Eta Aquarids
are widely believed to be derived from Halley, it
should be pointed out that effects such as
planetary perturbations alter the orbits of both
comets and meteor streams, and definite
associations are difficult. As time goes on the
meteor stream is further dispersed by radiation and
collisional effects, and gradually the stream
meteors become part of the sporadic meteor
background.

Until we have the data from the Halley
spacecraft missions, meteors serve as our only
direct sample of cometary material. It is
therefore reasonable to ask what this evidence
suggests about the nature of the comet itself. The
most important contribution has probably been
support for the "dirty snowball" theory of cometary
structure. One would expact that meteoroids
derived from such a structure would be porous, and
relatively loosely bound together. Obsaervations
with sensitive meteor cameras have suggested just



such a structure. For example, flares are
frequently found on the light curves of meteors.
These can be explained by the meteoroid fragmenting
during atmospheric flight. This fragmentation
exposes a larger surface area, and hence more rapid
evaporation resulting in more intense luminosty
(you might consider it to be similar to splitting
wood into kindling to make it burn faster). One
can calculate the atmospheric pressure at which
meteoroids begin to fragment. As predicted by the
model, most meteoroids appear to be loosely bound
together (if you held one between your fingers you
could weasily crumble it). The porous structure
suggests that average densities should be low.
This is confirmed by observations which +find
average mateoroid densities of the order of
one-sixth that of typical stony material.

Extremely small meteoroids (with dimensions
of the order of a few thousandths of a centimeter)
are decelerated sufficiently to float to Earth
without evaporating. These are called
micrometecorites, and over the last decade a large
number have been collected by various methods, and
studied by scanning electron microscopes. The
results suggest that even these tiny meteoroids are
irregular and porous in nature.

As you gaze out on a clear night in late
October, and catch a glimpse of a meteor streaking
away from Orion, you are probably watching the
death of a collection of grains which were once
part of the nucleus of Halley’s comet. Just as
astronomers look back into time as thay observe
objects many light vyears distant, you are
witnessing Halley as it was long ago, since the
meteors you observe were probably released from the

cometary nucleus hundreds or thousands of years
ago.

Robert Hawkes



HOW DO COMETS GET THEIR NAMES

To most people, the appearance of a comet is
a rare event, as spectacular comets have been
guite scarce over the past few decades. When
pressed to name comets, everyone invariably
gets Halley's Comet; some will remember the
great fiasco of 1973, Comet Kohoutek; and there
are a few who can recall Comet West or Comet
Bennett. Thus it does not seem as if there
should be amy great problem with naming comets.
However, unknown to most people, for every
spectacular comet that is seen, there can be
virtually dozens of comets that never become
visible to the unaided eye. Since may of these
are comets that return regularly, it is
important to keep track of them all, especially
as there are at least 700 comets known to date.

Comets fall into two broad categories, those
that have very long periods (from 100 years and
up) and periodic comets which have short
periods (less than 100 vyears) and return
frequently. The orbits of period comets are
well known and thus their returns can be
predicted quite accurately. Most, however, are
quite faint as they have lost most of their
material after many trips past the sun. These
comets are given the prefix "F" and have a
permanent name. The name may be of the
discoverer (e.g. F/Holmes and F/Schuster), co-
discoverers (e.g. F/Temple-Swift and F/Pons-
Brooks) or less often, the name of the person
who first determines their orbit (e.q.
F/Halley, F/Encke and P/Crommelin).

In cases where several people independently
discover a comet, the comet’'s name is limited
to the first three discoverers, given in order
of discovery (e.g. P/Honda—-Mrkos—-Fajdusakova).
With the advent of astronomical satellites,
several comets now include the names of these
orbiting devices (e.g. Comet Hartley—-IRAS and
Comet IRAS-Araki-Alcock). It is not uncommon
for one person to have their name associated
with more than one comet. The French astronomer
Jean Louis Fons still holds the record, having
discovered 37 comets between 1801 and 1827, 12



of which bear his name alone. In March of 1973,
Lubos kKohoutek discovered two comets, both of
which bore his name. A comet may be discovered
in several ways. The vast majority are found by
amateur astronomers who spend evening and
mornings, sweeping the sky with binoculars or
telescopes, hoping to be the first to detect
the faint smear of 1light that heralds an
approaching comet. Others are found quite
accidentally by either amateur or professional
astronomers, who while photographing various
celestial objects, find to their surprise, the
image of a new comet on their developed film.
Also, as already mentioned, this accidental
discovery can now occur using an astronomical
satellite.

Once a comet has been discovered (or in the
case of a period comet, recovered) it is given
a provisional designation consisting of the
year followed by a letter which indicates the
order in which it was discovered. Thus the more
famous of the two Comet Kohouteks was the sixth
to be discovered in 1973 and was provisionally
known as 1973f. Once the orbit has been well
determined, the provisional designation is
replaced by a vyear and a Roman numeral. The
numeral corresponds to the order in the year in
which the comet makes perihelion passage
(closest approach to the sun). Thus at the end
of 1974, Comet 1973+ was given the permanent
designation 1973 XII. It is interesting to note
that although Halley's Comet will not be
visible to the unaided eye until late 1985, its
orbit it sufficiently well known that it was
first spotted several vyears ago and thus
already carries the provisional designation
1982i. There is one exception to this rule. As
Comet FP/Encke returns every 3.3 years, its
recovery 1is simply noted without giving it
either a provisional or final designation!

— Pat Kelly



DISCOVERY OF A COMET

Hunting for new comets, a process by which I
slowly sweep across the sky with a telescope is
not a confrontation. It is more a cajoling,
hour after hour, to move ever deeper into
strange cosmic territory. What will the next
field bring? An interesting double star I have
not seen before? A pencil-thin spiral galaxy
seen edge-on toward us? The field of one of my
favorite variable stars” Or perhaps a comet?

I began hunting on December 17, 1965, after
being absolutely amazed by the sight of the
great sungrazing comet of that year, Ikeya-
Seki. A +ew months later I read the freshly
published Starlight Nights by Leslie cC.
Peltier, and my urge to hunt for comets grew.
In retrospect, 1 was impressed more by the hunt
than by the possibility of discovery, anxious
to 1look through a telescope to learn the sky,
field by field, star by star, nebula by nebula.
I remember thinking how nice it would be to
find a new comet, but I knew the competition
was stiff and the sky that was needed would
have to be better than what was available for
me.

During the summer of 19646, I took my +First
paid position 1in astronomy, at the Adirondack
Science camp. I hunted through the dark
Adirondack sky through Hercules, and only
learned later that my telescope must have
passed right over Comet Kilston, bright enough
to be found, but obviously needing someone who
knew what he was looking for!

Beginning with an 8-inch /7 reflector, 1
switched in 1967 to a wide field 6-inch /4
reflector. But shortly after that 1 also
switched to a greater interest in English
Literature and though my interest was strong
through the 1970°'s, my comet hunting hours were
reduced. In 1983, in Tuscon with a new 16-inch
/5 reflector, a telescope 1 had saved for for
a long time, and planned to use it for comet
sweeping, I independently discovered Comet
Hartley-IRAS just after it had brightened
sufficiently to be abserved visually.



Early in the evening of November 13, 1984, 1
had just completed my 917th hour with eye at
the eyepiece hunting for comets, a process that
now has taken me nineteen years, when I saw a
patch of haze in my telescope’'s field of view.
I knew that part of the sky well enough to get
suspicious, but I had been fooled before. It
was not a resolvable cluster of stars; it did
not look like a galaxy: and it did not have the
appearance of a gas cloud in space. Within ten
minutes, through its perceptible motion through
a rich field of background stars, the new comet
gave its identity away. I called Brian Skiff, a
friend at Lowell Observatory, who confirmed
that the abject was not already known, and
then, armed with position, direction and speed
of motion, and a magnitude estimate that was a
bit too approximate, I notified the
International Astronomical Union's Central
Telegram Bureau of the discovery.

A few statistics: I found Comet 1984t on
Tuesday, November 13, 1984. I was using a 16—
inch /5 reflector whose mirror is commercial,
tube assembly and mount made by a friend, and
sliding roof observatory made mostly by me. The
discovery took place after 217 hours 28 minutes
of comet hunting, spread out over 19 years and
approximately 850 hunting sessions. I
discovered the comet during observing session
668B4E (in wmy abserving log), which started an
interest in astronomy late in the 1950°'s. I am
especially happy that this discovery took place
59 years to the day that after that of
Feltier 's first comet, and that Venus and
Jupiter were close together in the evening sky
on both nights.

I am thrilled to share the credit for this
comet with another amateur hunter, Michael
Rudenko of Massachusetts, who independently
found Comet 1984t the following evening. Also a
comet seeker, he has spent almost 250 hours in
his program. I don't feel a sense of
competition with other people who share the
same tranquil hours with a telescope. The
competition for comets is not with other
seekers, but with the sky itself. I do not



share the idea that has been suggested in some
books that comet seekers mistrust each other.
How can we? The nocturnal activity we share is
far more important than some mythical race to
be first. It is only during the minutes and
hours after a discovery that a feeling of
competition sets in. I like to think that most
comet hunters agree with Leslie Peltier s words
from Starlight Nights:

"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 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 1leaves behind 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 as Croesus never dreamed
Df- 11

— David Levy
reprinted from "Regulus"”
Kingston Centre
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COMETS IN HISTORY

The word comet is derived from the Greek
"komets" meaning "the hairy one". Since man
first began observing the night sky, he was
puzzled over the sudden appearance of bright
comets. The ancient Chinese, who were excellent
observers, compared comets to brooms in the sky
when they wrote their chronicles. In the Bible,
there are only vague references to early
comets, and probably the most prominent one is
in 1 Chron 21:16 :

" and David lifted up his eyes, and
saw the angel of the Lord stand
between the earth and the Heaven,
having drawn a sword in his hand
stretched out over Jerusalem..."



Comets were certainly influential objects in
the Greco—-Roman world. The writers of the day
described comets as precursors of fatal events.
The births and deaths of emperors were
allegedly accompanied by brilliant comet
apparitions, although there are no carefully
recorded events. Democritus, whose name is
certainly familiar with early atomic theorvy,
strongly believed that all comets were the
souls of famous people who, at death, were
transported into the heavens as brilliant
lights. The bright comet which appeared in 43
B.C. was supposed to be the soul of Julius
Caesar transported to the heavens.

Even during this period in history, more
sensible solutions to the comet mystery were
proposed. Aristotle pronounced that, although
comets were not true astronomical bodies, they
inhabited the upper region of the three regions
of the air. Diogenes, Hippocrates, and several
others of the Fythagorean School believed
instead that comets were in common with the
planets, which for them, wandered among the
stars. On the other hand, Fliny, who lived in
the first century A.D., wrote several passages
about comets and terrible significance of their
appearances.

In the 4th and 5th centuries, in fact, this
type of belief was s0 widespread that
chronicles recorded comets which were actually
never seen to mark the passing on of some
powerful figure of those times. The imagination
of some people, as in this account of the comet
of 1328 is highly representative of the ideas
of the time. Writes the famous French surgeon
Ambroise Pare:

*"This comet was so0 horrible and so
frightful and it produced such great
terror ... that some died of their
fear and others fell sick.”



When Halley's Comet appeared in 14356, the
Pope, Calixtus III, himself struck with general
terror, ordered public prayers to be offered up
for the deliverance +from this comet and the
enemies of Christianity.

Fortunately, the Renaissance eventually
began to influence scientific method. Feter
Apian in 1531 observed that comet tails always
appear to be turned in a direction away from
the sun, but the Chinese had recorded this fact
about the late 8th century. When Halley’'s Comet
appeared in 837, the Europeans were flocking to
church while the more civilized Chinese were
observing it with cool scientific detachment.
Needless to say, the Chinese were far ahead in
the understanding of comets as celestial
objects just as are the planets and the rest of
the celestial sphere.

The turning point in the history of cometary
astronomy occurred in 1577 when Tycho Brahe
applied himsel¥ to observing the bright comet
of that year. His numerous observations proved
beyond all reasonable doubt that comets were
bodies which moved in the region beyond the
moon. A climax of scientific interest occurred
in 1618 when three bright ones appeared in
rapid succession. The debate concerning their
true nature sparked off a great controversy
between Horatio Gassi (a Jesuit priest),
Galileo, Mario Buiducci (a pupil of Galileo)
and later Kepler.

In Kepler‘'s work on the paths of the
planets, which 1led to his three laws of
planetary motions, he omitted including
cometary motion, since a comet could not be
continuously observed to make a complete orbit
around the sun as could planets in their more
circular motions. With Newton’'s formulation of
his ideas of gravity, the problems of cometary
orbits was near to being solved. It was the
work of Edmond Halley that finally solved one
of the longest lived mysteries of mankind.

— Dave Fedosiewich

reprinted from "Astro Notes”
Ottawa Centre



BOOKWATCH

In keeping with the theme of this issue 1
have chosen to review one of the more popular
of several books which have come out concerning
the current apparition of Halley’'s Comet and
also one of the latest acquisitions of our
centre’'s library. "The Comet is Coming" is
written by Nigel Calder, who is a noted
popularizer of astronomy and physics, both in
print and through the BBC. In this book, he
attempts to cover mankind’'s perception and
understanding of comets from earliest times up
to the present date, with an understandable
emphasis on Halley’'s Comets. He sticks pretty
well to a chronological order in doing this and
also gives the thoughts not only of the leading
thinkers of the day, but from the ‘person on
the street’ as well. As our thoughts have
progressed, Calder allows us to emphasize with
the frustrations and triumphs of those who
devoted their time to determining the rightful
place of comets in the scheme of things: from
Brahe who could not convince others that his
parallax measurements proved that comets lay
far beyond the moon, to Kepler who tried to fit
their movements to a straight 1line through
space, to Newton +Ffirst worked out the proper
orbits of comets, to Halley who first predicted
correctly the return of that comet which is now
his namesake.

This book although it is not very technical
or full of numbers, does an excellent job of
illustrating just what a comet is and how
little material is really contained in one of
these objects, despite their large size as
viewed from the Earth. (The quote that "a comet
is the closest that something can come to being

nothing and still be something” is most
appropriate. A good job is also done of
following the various theories of the

formation, composition, orbits ,etc. of comets
throughout history. Two theories even get
special treatment in their own chapters. "an
Interplanetary °‘flu Machine” looks at Hoyle’'s
theory that comets are the source of many of



the epidemics that plague mankind, while
"Coffin of the Dinosaurs" explores the link
between comets and the massive extinctions
which occurred at the end of the Cretacious
pericd. Although Calder thinks that the former
theory 1is absurd and the second one already a
fact, he does allow equal treatment for
arguments on both sides of these issues. In
another chapter he even examines the
practicality of using nuclear weapons to
deflect meteor/comets which are on a collision
course with the Earth to prevent the same thing
fram happening to us that happened to
Brontosaurus and his kin.

However, probably the most appealing aspect
of this book is not the fact that it is full of
interesting tidbits of information about comets
or the profusion of photographs which are used
to accompany the text, but rather the author’'s
style of writing. It 1is concise while also
being both informative and humorous to the
point that one literally flies through the book
and is sorry to have reached the end. His style
of humour 1is in his own words "less than
reverent”. A few examples from the book will
best illustrate what he means:

- "fort ... reworked Opik’'s idea... Thus was
the fabulous Dplk—Dort Cloud conceived... I
abridge the name to oo Cloud and defend this
coinage on the grounds of sight and sound. It

looks 1like a collection of roughly round
abjects of various sizes, and it is pronounced
"Er ,Oh!'" — just what a neophyte comet lover is

liable to utter when he is first told that
there are many billions of the things out
there"

- "As a result some comets acquire tongue-—
twisting names like De Kock-Faraskevopoulos and
Schwassmann—Wachmann 3... These cosmic visitors
are usually as forgettable as their names, but
I regret to say that Schwassmann— Wachmann 1
never goes away."



- "... at half past six in the morning of 22
November 1682, when a newly married man might
have been better occupied, Halley observed the
comet that became his Doppelganger.

If one can find any flaw with this book is
despite its concern with HAlley's Comet, there
is no information at all on where to see it in
the night sky. A series of charts for several
different latitudes showing where to look for
the comet at dawn or at dusk would have been a
welcome addition. Despite this overlook, the
book is a good introduction to comets for the
average person while still entertaining enough
for someone who is already familiar with the
topic of comets. "The Comet is Coming® is
published by:

Penguin Books Canada Ltd.
2801 John Street

Markham, Ontario

L3R 1B4

ISBN: 0 14 00.46069 3

—Patrick Kelly
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INFORMATION SOUGHT

In late August or early September, a large
brass telescope was stolen from a home in
Chester. The telescope has a tube about 6 +ft.
long and mounts on a tall wooden tripod. Should
anuone come across this instrument in their
travels, it would be appreciated if you would
cantact Randall Brooks at 429-9780 (local 184)
or 434-7274 (evenings)
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1f you are reading this newsletter, chances are you have
an interest in astronomy. If you have not already done so,
why not become a member of the Halifax Centre of the Royal
Astronomical Society of Canada. Your membership fee brings
you the following each year:

- The Observer ‘s Handbook

- 6 issues of the R.A.S5.C. Journal

- &6 issues of the National Newsletter
- & issues of NOVA NOTES

- R.A.S.C. Annual Report

You also get borrowing privileges at the Halifax Centre’'s
library, which contains a vast quantity of books covering
all astronomical subjects. Meet new people who share your
interest and learn more about this rewarding passtime from
other members. Even if you don‘t have a telescope, you are
welcome to our observings sessions. Learn the night sky as
never before.

Memebership fees are:

$300.00 life membership
$20.00 adult membership
$12.50 youth membership (under 18)

If you would like to join, please contact anyone on the
executive or send your membership fee (payable to the
Halifax Centre, R.A.S.C.) directly to the Halifax Centre.
(see inside front cover for list of executive men=mbers and
mailing address)
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February 16 observing is in Bridgewater

March 16 observing of galaxies

April 14 is an cocultationat 10:10 p.m. AST

May 15 observing is in Bridgewater

August 9,10,11 camping observing weekend
Perseid meteor shower (24-day old moon)

Novermber 16 is the Leonids (5-day old moon)

Decerrber 14is the Geminids (2-day old moon)

The 3rd Friday of each month at the N.S. Museum.

Sl eats:
March 6 Shapley lecture in Astronomy at

St Mary's University.
April 27 is Intemational Astronomy Day.
May 18 in Bndgevxeter adisplay
of meteorites and
June 28 - July 1is meGeneraI Assembly
Banguet will beona Friday in May - yet tobe
announced - for it!
Cctober 1- 1986 Memberships d.e.
Qctober 18 is Nova ScotiaAstronomy Day -
meetingand observing at the museum.
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