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NOTICE OF MEETINGS

Date: Friday, January 17th : B:88 F.M.
+lace: Nova Scotia Museum: mesting to be heid

in the ilower theatre. Access from the
parking lot and side entrance.

Topics Terry Deveau will be giving a talk on
the subject of nuclear syntesis.
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Late: Friday, February 2ist : 8:0@ F.m.
Place: Mova Scotia Museum: mesting to be held

in the iower theatre. Access +rom the
parking iot and side entrance.

Topic: We will have be having 2 speaksrs
at this mesting:

i

sranam Miliar wiiir be talking on
ancient Egyptian and Babyloniz

ASTIOMOmY .

G

wii! be speaking on
nrcit wazs not yet finali:zed.

H

1T The apoye Lt i1s tentativs and sabisch
Lo Changs.
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the assumpltion that the stars were wnchanging.
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ZEN AND ThHE ART OF DEEF SEY OBSERVING

ihe ynung student approached the 0Old HMan
standing by the telescopes and broke the
sijence, 'Tell me Wise One. Why are we out here
in the cold of the winter night?™” What 1s  there
to learn from staring at  taint 1ll-detined
objects in the night sky¥" e Master moved
away from the evepiece and iet his gare settle
on the student. The MAster was a picture of
serenity, AL peace with Himselit+, one with the
Worid. He twned to the telescope once more and
pointed it i1n another direction without looking
at the sky or thought the finder, stepped back
by a camera tripod and waited. The student
stood and walited, shivering 1n the cold. He
tinaily realized that his Teacher wanted him to
ook through the f[elescope and perhaps report
what he saw. he stepped up to the syspiece  and
stared, gritting his testh because ot the coid.
Urnimpressed, he glanced at +the faster, 1
cannot see anvihing”. The Master picked up the
tripod, folded 1t up and whacked the student on

the shouicer. the student teid to the soow

h3

covered ground in a2 it of pain. He dared not

cry  out ror tear ot what the Fasities might do.
The Master stood stili and  waited 2tuliy,
withr the tripod standing by h de.
student picked haimseid ap  and g
prursed shoutder ., #ie bzu fieo the P
garment t i i g
the O SR 11 M.
e stu pmEEl T,
ot ed  out

i TOE an
(=2 =1 gl 3t
el CHiE O&aCkE
o ope.  he
i throuch the sy tjw RFaLn
i his showlder rurthier
retripution sent his i g
conceEntrating on whe VET Y
grfricult. With reustr e
gianced at  trhe Ul i vabpu L



tihe tripod, ftoldec it Lif and wﬁackeﬁ the
student =  other shoulcder. (he stud (=

the ground 1in  agony. It was a
petrore the student came to nis Senses a T
up . ine rMaster nudged the t=iescope oncs more
and stepped back, standing pescetfully oy the
tripod. Tine student loocked ug and for the +tirst

. [,
i"l
-

time, saw the sky through untainteo sves. Tne
shock of being struck agsin cieared the clutter
that was his mind. f[he numblnq czld, even the

pain  in his shoulders no longer tnrment d fiima
He stepped up to the teiescope and 1o
throuwugh the evepiece. He could see the object
that his Teacher had kept in the telescops ang
centered nhis awareness on 1t. He didn t notice
his nand nudging the tube o keep the +aint,
tiny nebula in the +tield of view.

Feter Ceravoio
reprinted from “Stardust”
Edmonton Lentre
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in December , a magniticant opporturity
presented i1tself to the Centre when several
members of the Bxscutive were informed by bisnn
Roberts that a store gowntown had Just put up
+or sale a like—new, fors-mounted, clocxE-diive
Celestron €8 +or only #$1780' Randall Brooks
thought that since we had the funds availablie
we should purchase it as a telescope to be used
by the members of the Centre. After a little
worry over 1t having already been sold, we were
there the first thing next morning to pick up
the orange instrument. The new telescope was on
display at ocur Christmas Farty in Uecember and
the executive i1s currently working out &
procedure for loaning this fine instrument owt
to interested members. We shouid have something
in place very soon, so0O keep your eyes open f0Or
the next issue of NOVA NOTES!



COMET HRLLeY (iME CArsullE

As vou alvready “now, tne jorontc Centre 1s
compiling & Comet Halley Time Capsuie. his
time capsule 13 to contain observations  of
Comet Halisy by members of the R.AC5.0. The
capsule is to be sealea at  the 1yg?  Beneral
fAissembly and opened at the Gensrsl assembiy of
2@6E, jJust i time vor the next scheduleo
apparition of Halley = Comest.

Obhservations a2t ail itevels, from a singlie
nakea  eve appraisal to astrophotos and
photometric reports will become part ot this
historical coilection of information to record
the amatewr RABCeEr s contribution to one ot the
most studied astronomical phenomenon ot our

PRI

CENTUTY .

& review committee will careftully Kamine
observations submitted to ensure that a cross
section from ali leveis and tvypes of
obhservations are included. Those wh s
oiservations are inciudged wiil receive Y

certifticate confivrming this fact. A1l members
are called upon to submit their own personal
L ubservations as well as group or centre
activities. You may send vyour observations
directly to the Toronto Centre or phone them in
to Mr. Kim Hows at (416)-482-1427,

It is recommended, however, that vou send
(or report’ your observations to Darrin Farker
at any reguiar meeting o send them i1in to our
Suminer Street address (see the front 1inside
coverl). By doing this we hope to be able to
send the Halifax Centre = observations to
Toronto in one oF two batches. This would make
the job of coilection much easier on everyone
involved.

"wWe have an opportunity of leaving our mark
on = future generation of amateur astronomers
and provide them with some insight as to how it
was in 1986. We must not let this possibility
escape us” — K.B. Rowe

Darrin Farker



EARLY CHINESE SULAR OBSERVATIONS

1 have just received a iestter +rom Dr. Au
Zhen Taoc. He 1is going to attend the upcoming
International Astronomical Union colloguium  in
New Deihi, India. I understand that Dr. George
Mitchell +Ffrom Saint Mary’'s University is
attending this colloguium as well. Ferhaps they
will get a chance to meet =ach other. Dr. Tao
has sent me a preprint of his paper and 1t is
most interesting.

He is talking on wormvies of art of the Han
Dynasty (Z8@ EB.C. to about 288 a&.D.: which
reveal interesting points about S0l ar
phenomena. There were pictures of the sun with
a crow represented on the +face of the sun
(Figure 1) and one crow even had three legs
{(Figure 2). A reasonable conjectuwre is that
these are sunspots.

Even more fascinating was another picture of
the solar disc with a crow flying in the proper
dirvection of the rotation of the sun and Just
below 1t there is a fittle bird (Figurs 35
which Frofessor Xu  thinks must be a solar
tlare, which on rare occasions can be visiblie
as a red spot.

Then we come to eclipses and there 13 a
picture again of the sun witn wings and & tail
coming out of 2t, and in front of the sun there
15 a representation oy the moon (Figurs 43, I
consider thise to be guite reveaiing as the next
prcture (Figure 5) shows the fuil sociar sciipse
ot iay Z6th, iF@@&, witihh a2 tremendous Solar
COFona.

PUr. Murray Cunningham

Editors Note:
Ficaze sesz the +olliowing two pages for the
tigures referred to in Dr. Cunnsnghbam s

articie.
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THE GIACORIMI-ZINMER MISSIOM

With all of our winds trained and sves +ocussed con
comet Halley it iz no wonder that s recent space
flight success has gone by unmpoticed. On Sept. 11 the
U.5. International Cometary Explorer (ICE}, originally
launched as a solar wind monitoring vehicle, made the
firzt direct exploration of & comet., & few
longstanding guestions were answered but many new ones
were raised and our distant wiew of comets has
changed. Closer observation has revealed that the
thousands of comets that wander through our sclar
syetem are far more compiex and dvnamic than previous
studies have indicated.

after serving faithfully for seven vears the ICE craft
was diverted accross the vastrness of space toc make a
twenty minute encounter with comet Giacobini-Zinner,
Although the spacecraft was not equipped with an
imaging sretem its onboard apparatus was sufficient to
“provide a wealth of information. Since this was the
first physical encounter of 2 spacecraft with a comet
scientiste could only speculate what effect this might
‘have on the probe.

Befaore thie mission scientists had nc accurate data on
the dimensions of the comet’s coma tail area. After
ICE had flown through it at 72,000 Kmh 1t was found to
be about three timez ac wide as had been previously
predicted. Another startling discovery made by the
instrumentation indicated that the comet was not
symmetrical, The space craft passed through about
twice as much cometary material upon exit as it did on
gntry. Although a passage through the tail had been
the original goal the space craft actually penetrated
1,400 Kilometers closer to the 2.5 Km diameter
cometary nucleus than had been planned. 1t was feared
that the +frail structure of the probe might not
survive the cometary environment, however the 90 meter
antennas were not sheared off by cometary dust
particles nor were the solar cells covered to reduce
available electrical power.



One of the primary objectives of this mission waz t
determine if the comet had a bow shock wave. Thn i
very much like the shock wave produced by high speed
mizsiles operating within the Eart’s atmosphere. In
space the bow shock wave, if it does exist, cshould be
pucshed weil ahead of the comet az it encounters the
sotar wind. Despite obtaining all the neceszary data
this guestion has not fully been answered., There does
seem toc be somz dvpamice taking place where the bow
shock wave should be but it i not the same az thosze
fourd arcund planetary bodies.

IH

w

(11

‘I

The surprise of the mission was that comst
Giacobini-Zinner 15 not just a "dirty snowhall" but
rather an =xtremely active object. Instrumentation
indicated that ac ICE approached the comet at a range

o+ 120,00 D Kilometers it encountered turbulent
CGﬁdlth Theze csubcsided zc the craft moved cloeer

to the comet and were replaced by a region of hot,
faet plasma of about 500,000 degrees K. However cncs
‘nto the cometary material these temperatures dropped
tc lecs than lf,ﬂﬂn degrees K, indicating ‘h' the
speed of the plasma dropped off dramatically re.

The result of these findings 1s that comets react very
strongly with the solar winds creating what mar be
sume form of & Cow chock wave. The coma seems to be
dary dvnamic cmetary envelope and the tail
certainiy =z region of higher density and activit: than
had previgusiy been thought.

o

“angther mi

ion to a comet, other than Hallew, iz
planned for 1595 when 't is hozed to returnm a sample
ot comet dust 4rom comet dYArrest, Launghec in 1992
thitz vehicle woulid callect eolar data aon the way cut
and e recouerd in 19¥5 by the =space shuitie or a
maneuvering wehicle depiored by the planned <pace
E*<txnn. Come*s ma¥ on’y he - hazy and infregquent
visttars byt f are sitowly giving up their secrsts

to enrick our

Peter Stefi n

st



PROOF FUSITIVE OF GRAVITATIONAL WAVES
"The Binary Fulsar PSR 1913+16"

Most of us are tamiliar with eiectromagnetic
wWwaves, such as radio waves, which are produced
by the osciilation of eilectrical charges 1n a
wire we call an  antenna. The waves are the
result of the changing eiectric fi1eld as the
electric charge moves back and forth. The
freguency of the wave will be just the
freguency of osciliation of the eslectric charge
irt the antenna. An important property of the
wave 1is that it carries ensrgy withh 1t as 1t
propagates away from its souwce. Hence, to zeep
the electric charges oscillating, energy must
be put into the antenna, otherwise the charges
wouid stop moving, even 1+ the antenna had
atisplutely no electricai resistance.

Mow, masses such as a tennis bail, a :
ar a star have gravitationail rieids. Iy we
oscillated any of these back and torth, we
should get a gravitational wave genersted 1+
the same way that an electromagnet:c wave i1s
produced by the motion of an electric oharge.
One difference 1s tnat the +fregooency of =
gravitational wave 1s twice the fregusncy ot
the osciiiation of the mass procucing 1t. lhis
was first predicted by Binstein 10 1516, but to
this day no ocne has been abl astect a
gravitational wave. in X i
predicted slectromagnetic
rertz first detected them

o gravitationa: wav
all there ars fiaws 1
Tw: Opposite eisctrical
nagatived, but only one Ty

m
"+
[u]

In =ddition,



light vears away.

In 1274, Hulse and VTavior discovered the
+irst binary pulsar, FSr 1913+16, and by 1978
analysis of the orbital period of the svystem,
showed that the system was slowly Losing
orbital energy. Analysis of the pulsar signal
has enabled u=s to develop =2 pretty cliear
picture of thiz binary =system. The pulsar
signal ha=s a period of #@.83% seconds and comes
fraom a neutron star with a diameter of about 18
#m. Both stars have masses of 1.4 soclar masses,
and they orbit each other every 7.75 hours with

& mean separation of 8.613 astronomicai wunits
(1 2437 BUEB km). The sccentr:icity of the orbit
is B.617 which means that at peEriastron

iseparation 744 BB umi the stars are moving 1n
their orbits at 458 kmss while at apastron
(separation 3 142 6B@ km) they are moving at
186 Emss. Compare this to the orbital velocity
o- the Earth wiiich is 38 km/s. The accompanying
diagram shibws the siz of the pulsar syvstem
compared +to the PMoon's orbit and the Sun's
diameier.

Why is the period of th= orbit decresasing?
it couald be tidal interaction of the neuwtron
star with an ordinary steilar companion, bDut
e acvance ot the position of periasiron wouid
e larger than that measured +or the svystem. &
Wit te dwart conpan:on wonld give a 2 pariasiron

advaitce of the same magniitude as that coserved,
but 4 the other star were a white dwart 1t
wit 1O produce steiiar wings larger  than  LThose

i
LR VG . ez, the oconclusion




the reduction would be by
it the masses were that ot
1= by 1.75.

BINARY SYsTEM PSR 141%+l6

e —-alg

.
N

‘\/'/ /7|\‘ ~.
R
7

s N S

\

, - - / \-\
‘ s A
! s\ _CentER oF .
H . a4 MASS 1
M +
‘ e K
'.‘ Vs J
-\ / 7 N o I"
\'\ .. Ve \ / ,a/
\ < 4
‘. Jl:‘ /./\‘\ ///
AT — e / -
Ve
/
/
Tue Sun
HMoon's ORS(T

u\ )




Ed
=
i

i
m

¥ T pEriastron o § arc
peEr revoluaition compared  wWihh (k2
T L FeErs 100 of Fercury wWhilon fand = Of
& [ ravojetion., In other words, this s 420
cagrees per centuwry compared with 435 seconds o
are per centuwy. Thie gravitational radiation is
peing emirittes at 2 rate equat o 1/58th of the
LRI NOUS output of thse Sun. Alithough  FSR
1913+ oF

1= not the tastest pulsar, it 1S ons
the rester ones and the neuvtron star rotates 17
timas a sscond giving an eguatorial surtace
spesed of about 488 kmss.

Larry Bogan
Cambridge Station
R e R T s R s e X

ASTRO ADS
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For sale: — B refliector
- +/6
— optics by HMeade
-~ aitazimuth mount
— 1-1/2 vyears oid

Fhone: Mark Walker (582 S543-8%44

For sale: — Celestron Super 8 fork mount
- Cclock drive motors
- suitcase
- like new
- cost new $1200
- selling for #3508

L

Fhone: Don Gauguin (S@6) 3IB2-657



CHiMA FREFARES FUR HalLEY S COMET

Halley = Comet, an olog famiiiar to Chinese
skywatchers, approaching  the Etarth at o0z
kilometres per second in 1ts  regular 76—year
airbit, Wiii finog Chirmra' s astronomers well

prepared to stucy it.

In povember 1t will be ooservabie wiihn
binoculars in the northern nemisphere, 1n
ecember witn the nared eye. In mid-Jdanuary 1t
wiil be at 1ts brightest, though low on the
horizon. By the eno of that month 1t will be in
ifine with the sun arnd ditficult to see. In  the
southern hemisphere tne best coservation wilia
pe in March. it will gradualliy +ade +rom sight
i Pay, though observatories wili be aole to
track 1t untili August. The comet = nexst visitt
wiil be in the year Z@6l.

Though Haliey's Lomet was named atter
gritish astronomer Edmond Hailev (1656-1742),
its appearance was tirst recorded in Lhina at
imast 3 @@ years ago. In 1¥857 B.C. the
ritings Huainanzi stated that "Eing wu fought

+or the throne of Eing Zhow, and the comeat
appearasd’. irr 613 B.C. the bSpring and Autumn
Armals noted that "in the seventn month of the
vear the comet shone brightly near the Flow” (a
constelliationi. In 4&7 B.C., 1ts reappearance
was agaliln described. However, these records
were simple and dates are disputable.

The world acknowledges the first reliable
record of the comet as the one reported i1n Sima
Hian s Records of the Historian: "In the
seventh year (of the reign of Emperor G8in Shi
Huang) a comet appeared +irst in the east and
then 1in the north. In the +Ffi+th montn it
appeared again in the west". This was 248 B.L.,
Z28 years earlier than the first record of the
comet made by the Romans. Tne appearance that
the Romans sighted was aiso recorded by the
Chinese but in greater detail, including data
o the comet's orbit. In the 2 @G0@ vyears
between Z24@ EB.C. and 191@, Chinese astronomers
recorded all 29 visits of Halley's Comet -
accumul ated data of the highest value to world
scientists.




There are many records of Chinese
observations ot other comets. From a Han
dynasty tomb 1in Mawangdui, Changsha, Hunan
province, 29 paintings of comets on silk were
unearthed in the 78s. Dated at no later than
1468 BE.C., they are the worlds eariiest
astronomical pictures. China knew 1 888 vyears
garlier than Ewrope that comets have no ilight
of their own. The astronomy section of the
History of the Jin Dvnasty (A.D. 2&65-428)
records that "comets produce no light. They
only reflect  that of the sun." This fact was
appreciated in Ewrope only in 1313,

The retwn of Halley’ s Comet this vyear is
being observed with greater scientific scope

and precision than ever beftore. The
International Astronomical Association has
organized both orofessional and amateur

astronomers into a worldwide ground cobservation
network. Chinese astronomers are members ot i1ts
chs=ervation guiding group. ’

Since 1982, China has held three meetings to
prepare for observations of the comet. Eleven
areas of study have been assigned to the
observatories in different parts of ine
country. On  November 4th, 1984 the Yunnan
Ubservatory 1in the south was the sirst to
observe Halley s Comet as it approached our
=olar system on this trip.

Training classes, study sessions and summer
camps  nave Deen organized throughout the
country to teach young psople about the comst.
Farticipants i Beil jing and Shanghai: took part
i a Halley' s Comet guiz. In buangdong they
made 2 B@Y simpie telescopes. All ooservation
acttivities 1nn Lhina are Dpeing guided by a
nationsi organization.

ttea by Merdy Cunningham

i
reprinted from "Constructs®
pMovembsr 1985



DAWEER 'S5 REFORT

Timeg: Thw. bec. 5 7/ 89
FPiace: Haliftay Radio Control Flyving Club sitey
Upper bDeaveriank

Fresent: G. Roberts, D. Fitcairn, . keily

M.V ML (Minimum Yiswal Magnaitude): 5.5

Weatner conditions: calm, high cloud moving

in later

Eguipment: CB, BLL4BDG, 2Z20XBED & 18X59 binoc.

Uiz iects observed: Uur tirst sighting of tail of
Haliey s LometiM3i3, MB&, MB.=
Mo (geehive), M3I1,M3I: & M1I1@

This site nas gooo potential as a dark
accessible spot with a 368 Degree horizon, no
visible house o street lights and a +lat,
level mowed grass field complete with a paved
area. It is also about the same distance +rom

Dec. 1, 94, 1@, 11 / 85

Flace: Arvida Avenue, Halifax (Spryvielal
Fresent: Fat relly
MoV

=]

=]

M. (Minimum Vizuai Magnitucger: S

ther conditions: ciear, =2eing good on aiil
dates except the 1ith

Eguipment: 28X8¢ binocuiars

{injects observed: Comst Hartisy-izood

¥

Tis comet  was  considerabiy smalier and
fainter than Hailey s az both were ocbserved on
earhh OCCasion. without a goodg stsr map and
aphemeris, it would have been very gitvdicusi to

fim Hartiev-—sood, i Tuiw only  Decauss of 1Es
appearance but als0 becai

Ause 1T wWwas very low in
thie west and hsd to be observed +rom an Ywrpan®

compied by LDouag Fitcairn



mULFENe T L

There ssams to a8 gan i the asi
nistory ot most peocple, who are able
what was going on in the astronomical
up to thes time ot Newtmn ang atter .
But not +or that necuwlous pericog in between. i+

you wWish to bDrush gp on vour g S LEOMOmY 4
i heartily reranmend “"The fpstronomical
Scrapbook®™ by the late Josspn  Ashbrook i
Dok consiste of & collsction ot

[ .
aof Ashbroob s bi-monthily oolumns £
ielescope, some going back to the
fAshbrook died just atter beginning  this work,
it was lett to Leirt Robinson, with whom he had
been collaborating to finish up the work.

fishbrook s interest in ferretting ot
interesting pieces of astronomical intersst i
him inte many diverse areas. A 0 +86 oF Lhe
gquestions which are answered i1n this book ars:
How rockets were us=sd 1in a:trcnamy &3 r

ago; Who tried to build the world’ xi
obsgrvatory and killed himselt when h: taiieds

Which astronomer i lt an avtomob: e
gensrations betore Henry Ford. Other topics
covared include such areas as the great FParis
telecope fiasco: comet hoaxkes: lost asteroioass
the biggest amatew telescope sver made; eic.

The book 1= diviced into several sSections,
dealing witin, in twn, astronomers i1:i1v
telscopes and observing technlgues, phenomenoa
of the planets and the Moon, stars and stellar
systems and publications. bince there 1z some
overlap between articles; as they originaily
appeared over & span of 38 years; whenever
person  oF event appears in one section that is
covered in more detail in  ancther section, &
reference is made to the more detailed article.

An appendix included several turther
references for each article as well as the
issue of Bky & Telescope that it originally
appeared in. [ tound the book hard to put down,
once I had started it, and i'm sure most of you
will fineo this book the sams.

I
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Fat kKelly
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Key to calendar:
Meetings outlined

Observip session alternates

italics andunderlined

Augst 1,2,3,4 camping observing weekend The 3rd Friday of each on th at the NS.
Museum

Banquet will be onaFriday in My- yet te
the Leonids (full moa) announced - watch for it!
Deoenter 14 isthe @iic( 1 2 -day old moon) October 1 1987 Mniashsde



Halifax Centre
Astronomical Society d Canada

/o 1747 Sunmer Street

HALIFAX, Nova Scotia

Canada

BEH 3A6



