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NOTICE OF MEETINGS

Date: Friday, Movember 15th = B:88 F.M.

Flacs: Mogva Ecotia Museum: meeting to be held
i thnie lowsr theatre. AGccess from the
parking itot and side antrance.

Topio: e wiil have be having 2 speakers
at this mesting:

Darrin FParker will give us a report on
whalt happened at this years Bbeneral
fizmsembly and alsc show us ome of the

siides that he took while in Edmonton.

i . Purray Cunningham will be telling
us abocut an astronomical site that he

saw o0 a recent trip to Asia.
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Flao e s
Date: NN oo, e s G R O
Flace: Halitax Exhibition Fark

see enclosed map for directions

Topic: Fublic Halley’'s Com=2t Observing
Session. See page 126 for details.

PN M K3 SN M e WM 3363 M 3 33

About the cover: The cover this issue shows
Lord Rosse’s giant 6 foot reflector which was
located at Birr Castle in Ireland. In 1its day
the world’'s largest telescope, it was used to
first observe the spiral nature of some
qalaxies.
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1984 EXECUTIVE
i ke last, we did not  have
aazzticw; tor which more than on=
besn nominated or voluntesred. As a
ive  was  "elected" by
The following 1is =2 list of the
utive positions and who wilili hold each
the upcoming year.
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~  MNMorman  Sori
sscond term as F

— The position of Vice-President will bs held
this vear by Darrin Farker, who was U
Mational Repressentative last vear.

~ Ralph Fraser moves continues in the post of
Secretary again this year.

¥ holding the position of Treasursr {for
it te imit Df thres vyears, Randall
2 succesded by David Tindall.

- Yours truly will be NOVAS NOTES Editor +or
another wear. Dur new National Representative
will be Doug Fitocairn.

- Dawid thapman wlli b= the man with the
books once more as Li iant.

~ Bordon Hawkins is ready for another vear of
obssrving sessions as Ubserving Chairman.

I would like to thank those outgoing members
af the executive on behalt of all of us for the
fine 3ob that they did over the last yvear and I
would also wish all of the new members the best
in the upcoming year.
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Trie Lhiness wsre Az to
note & 2w star glows ron of
Taurus. It burned 1 Was
orightsr than YVenus, oe
seen (i broad daviigl =talis Within
& year bt has vanished. Bhat was it”?

ow marked by the first of
"pseudo—comets"  kEnown
Crab Nebula. 1t was a supsrnova, Oone

] =nt svents 1n the universe. &
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=t wviolio
z star had reachsd the end of it=
s ) mded
gL . his summes up most of what
) oD 3 stars
2.

ects. But ¥

helr lives, why woulo

iy spew so much matter
=]

D

ik i uper —comguters such as the
Dy awv—1 wez have s cisarer understanding of the
events =hizch ; ce.

HSoo o oi=tTs to our handy time-space
machins calils atron and take a2 guick
ook & 1 ’ i By massivs, we
shail fir A t sometning  wikh
apout to 3 = S mass.

[N starz bBegin by gathering vp looss
mataeris {mostly gas! that is generally lyving
about  wnesmployved. Fravity provides the reason
that i process takes place. I the region of
Format o on 15 richh i matter then a larger
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continues  uanitil sno T
g v heat, through friction, in the ball’'s
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CEnner . inis ocenter 1S
¥ s

3 sure  and &
ons wWill weld togesther to form
1l amount is lesft  over,

wiiiohs cE yeleases as photons and nedtrinos.
i s =1 nat )




crawrng Twind’. hers helps to stop the effect
ot uravitoy, angd bhie two

t s there sver
conner A&  btime  when all of the hydrogen is
conver ted Feliun? 1+ Lthis happsns, what
becomsz of the Ywind??

i P
in actbtuai:

L
ju}

L
e
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& oy, when asbost two thivrds of  the
mydrogen 1 wsed up, the abundant helium gets
i Lhe way of the hvdrogen stoms.  The wslding
pr o L efticiencys: in other words lsss
and less b o= heing proguced. And  this
means the nNd” gies down.

For smal starz, it takes billions of vears
to happsn. Zuat + o Thie stars we are
Lon:=Lerinq. ONiy @ 2w mil:ion vyesars are
enough. Th= reason 1s that largs stars uses  up

e to counteract the much

thezr materiais +as
larger force of gravi
with.

Now  comss the interesting part! Withowut a
strong "wind", thse central core is comnpressed
by gravitys; this collapse takes iess than a
minute! With a smallier core, the temperature
risez to the point where the helium combines to
form carbon. This then rekindles the “wind',
and ts=nds to blow the outer lavers outward. The
tremendous heat relesased ignites the hydrogen
in the shell around the core into producing
nalium. 50 now, we actuwally have two stars:; one
within another like Chinese boues {(a group of
poxes that +it inside each other).

Sfter a while, the process of converiting
helium to carbon also becomes inefficient and
another coliapse ocows. The shrinking globe in
the centre stops when conditions when
conditions cause the carbon to +form nison.
figain, the surrounding shell then converts
helium to carbon, and anothsr shell outside it
ie busy changing hydrogen to helium. We now
hhave three stars stacked togesther!

This carries on and another collapse occurs:
now the core is producing oxygen from neon. Yet
another collapse causes oxygen to changes to
silicon in the core. All the while, more outer

t
1ty that they must conternd

-128-



metd. ne finzal step occurs
core forms ivron. But in case
g when 1t will 31l end, fear
=t step. 1t cannot form into
g stiill produce a Ywind'.,

v yEars fo get to the fairst
sto=n atterward happensd more
Curning takes hald a miillicn
558 years, neon a mers yvear!

*
pHvgen  takes half a wear,
time the core has
z=s  to over 488

g :
pause for a moment before going on. In
nation, we have gone from m:llions  of

& single day — guite a stretch? But I

are nat dizzy yet. Events happen at

much  daster rates +rom hers on in! Here is
something Yo ponder before we shift into
gverdr:vs,.,  Stars shine at brightnesses ranging
from brown dwards, which can hardly be seen, to
millions ot timss brighter than the sun. Over
thiz whale range, the masse2s change very little
in comparison. the smallest stars are only one
frundredth the mass of  the =un, while the
largest are about one hundred times. This range

i ornly fowr maqn1tude= {the number of powers

&
=
of ten involwved), whersas the brilliance spans
12 or more magnxtuues!

Back to owr guickly changing star. To recap,
we  have now reachesd the point, atter seven and
a halt million yvears, where we have a star with
an onion—-iike structure. Each layer 1s one
glement burning or welding to form another. And
in the csntre, we have silicon (mixed with some
sulphur, incidentally) bBurning to form iron.
But ironrn cannot Fform into other elements a
ztill produce the "wind"”, so the final collapse

begins.

it takes only 5 milliseconds {five
thousandths of a second) Ffor the core to
ccllapse! This core is a ball of iron about 1

5688 km in diameter. It shrinks to a mere 5 to

1% km, but then something remarkable happens.
During the collapse, the incredible pressure

forces protons and electrons to reform into
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neutrons  and nectrinos. The nesutrons stay
behind and get sguashed furher, but many of
the reuwtrinms sscape, lowering the pressure and
temperasture. Neutrinos are very small, to  the
paint whers they are rarely stoppsd by
anything. &bout 188 bililion of them arese flowing
through vou a2 the entire EBEarth each sscond.

A point is guickliy reached. however, when
even  the silippery neutrinos ars trapped in the
core. Material is falling inwarc at velocities
ranaging from 2 483 to 468 VBB kmis. The speed of
sound 1n material this dense is also in the
same velocity range. A&t the point where the
speed  of sound matches the spesd of infalling
material 1s a boundary. Anvihing underneath
this boundary  1s 1n direct communication,
resusting in what is  known as  a homologous
unit, in opther terms, the core is perfectly
smooth and round. Any deviations are smoothed
gut by the resulting sound waves.

The core is now nucliesar matter, a mixture of
neutronz and some neutrinos. Because of the
homelcgous boundary, nothing sscapes. But  thi
edge 1S wmoving inuward very quickly. The core 1
compressed bevond its equilibrium density
{uwhere the pressure pushing apart the neutrons
and neutrinos egquals the gravitational pressurs
pressing cnwaro) and then bounces back.
fihr ! inis :s the beginning of the answesr to

st

wihey -u;lapd"“q superstars end up spewing matter
:
_{

i}

Ui

m 'U

ottmasrd into i
rebownd ot the core sets up a shock
Computer studies show that this wav
sutward 3zt the inoredible rate oF
g S W@ bmss. At this spesd, 1t takes
of & second to work ils way out
antg  into the bputer lavers. U+
=hochk wave has to contend with the
pnrushizng materiali. Eecause 1t moves ‘faster
tharr the locat spesd of sound, it is $not
continsd Lo the core. And 1t s so powsrful
ghat it actusily reversss tne flow of the
material!

wfe, l‘ﬂ

It tai ez a fow éavs to work ks wavy to  Lhe
guiter favers of the star. 1t eventually resaches
2 point wheres the strength of the outer lavyers
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ses. [t seems that in stars
ssive than bour sun, the
supernova take a slightly

up fighting the incoming
=0 in breaking up the atomic
nauirons and neutrinocs.
trapped neutrinogs 1n thesea

start another shock wave going
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2 anD ITS URANUS ENCOUNTE

iz a Ewppiement to Michael Grace’'s article
the upcoming encountszr between the VYovage =
and the planst Uranus, 1 have
: trom the November
magazine which
this snocounter

figures show the trajectories

and 2 as vizwed from about a

with EEEEEt to the scliptic

viewed from asbove (Figure 2J.
¥

i
3
,

e conrse of Vovager 1 will not
ast any of t he outer plansts as 1t
t the information that couid be
om a3 polar” view of the Saturn

was this manuever which caused the
in  the Yovyager 1's trajectory?
uutue‘geﬁ the benetit of any further encountsars

ezpecially since VYovager 2 would still pass by
both thranus and Meptuns.

Figures I shows three views depicting how
Uranus will appsar from Moyaoger at thrae
different points in the sncounter. The shaded
area of the planet corressponds to 1ts night
side.

Figure 4 shows the view of the flvby as sesn
fram Earth. Whien the spacecratt is behing the
rings, changes in the strength and fregquency of
its radio signal will yield information on  the
ring particles’ size and abundance.

Figure 9 is plotted looking down on the
Uranian system with Voyager 2°'s path lying 1in
the plane of the page. The U-like symbol mariks
the line along which the rings and the
satellites pass from below the ecliptic {uppsr
hal$ of figure!) to above it (lower half). About
3 houwrs=s after coming closest to Uranus, the
spacecratt will be hidden by the planst as seen
from both the Sun and the Earth.

Fatrick Kelly

e
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Voyager 1\

Saturn
Nov. 12, 1980

Jupiter
July 9, 1979

Jupiter
Mar. 5, 1979

Aug. 26.

/ e T
£ Pluto’ <«
© . Aug. 1989 -
\\.‘
Saturn / Nepture
Aug. 25, 1981 Uranus Aug. 24, 1989
Jan. 24, 1986
Voyager 2
Figures 1
~ N \
N Neptune 3 \
Sept. 5, 1977 Aug. 20, 1977 . Aug. 24, 1989

Saturn
Aug. 25,
1981

Jupiter
Mar. 5, 1979

July 9, 1979

Saturn
\\\ Nov. 12, 1980

S~

— e

3\ Voya;::\ﬁ

7/ Jan. 24, 1986 /

\ 2

/
7

AN

/  Uranus

’/'

- 4
e
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Uranus 12 hours
before encounter

Uranus at
closest approach

Uranus 12 hours
after encounter

Figure 3

Ring 6 Ring ¢

+7

*ﬁ__*

+6" 4 5"\ 4", )
Q&:::EE/ e

Closest approach
to Uranus

Figure 4

+5

+4
Earth-occultation

zone

Voyager 2 closest approach

Umbriel Oberon
{ )

.\u

Titania
3
jon
<||E -3 Oroital mot®
a8
100,000 miles
— 2lle -4

Figure 5
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. i
itz wvisait arouno bths same Lime  as

o 1ts transient trip
through the irnnmer solar z=ystem.
Of cowrsse, 1 am ¢t ut
man—made ob Ject ki =% 3 -
sntrepid sxplorer that along with its  sister
ship Vovager 1 ha virtualiy rewritten

astronomy books covering the Jdovian giants
Juprter and Satwrn. But now, Yovager 2 is about
o open up a whole new chapter in our astronomy
books that never really existed before now.

O Jdanuary oS4, i98s , attsr traveling some
4.8 billion kilometres, Yovagesr 2
#EH bm above  the cioud to
providing us with the first ci
riew WO Ld. The spac
approzimately J88 image
sfore continuing on 1fs  voyage ocutward to
NMeptunie and beyond. It will eventualily become
another mechanical interstellar ambassador +or
2ll of mankind, carrving with 1t all of the
sights and sounds of 1ts home world. Hopetfully,
this will provide any spacefaring civilization
with information about the creatures that built
and launched this little bottle with a message
into the great cocean of space.

But +First, ths mission at hand. Hopefully,
without further glitches in 1ts boom which
carries its array of cameras and instruments,
Voyvager will be able to complete its itinerary
through the Uranian system and attempt to
answer the many questions that have plagued
astronomers since  that planets discovery over
208 years ago by an amateur astronomer  named
William Herschel.

Little 1is known about this strange and
mysterious world that appears as a little green
orb set in the blackness of space when viewed

will pass



3

thraough =veEn the largest g ound based
telescopes. Even such basics asr size, period of
rotation and density are ail estimates. We do
know that Uranus lies on i1ts side, with its
eguator tipped 98 degrees with respect to its
grbital plan=s, and only speculation has arisen
to esplaizn this planetary odditvy. The leading
hypothesis postulates a catastrophic collision
with an asterocid, but such a devastating
collision should have disrupted the orderliness
of 1ts  retinues of tiny moons. However, Uranus
has the wmo=ht orderly of aill moon systems  Enown
to date.

Mone of th
fai+ the size

ive known moons are more than
the moons of the Galilean
group orbitin Jupiter. Their sSizes ar
exztimates base on  their brightnesses and
rcumptlaﬁ' of their surface reflectivity. The
Edltn of their indrared spectra indicates that
ey have surtaces of water I = Because the
is oriented in such a peculiar way, the
e 1= bathed in constant sunlight, with
t and 1ts rings appearing as  a huge
2 to the approaching spacecratit. Due to
anqer 2 wilil pDe unable to travel near
‘he plame of tne satsllites, focusing i1is
o them cne at a time as it did during
and Saturn snoounters. Instead,
must plu*3e +hraugh the satellite plans
entiaily encounter all of the
e rather tham individually.
- will give us a view of some
from a gr=ater distance than
Despite this disadvantage, the
provide us with accurate
of their diameters, densities
SR ats aof these points of
y sorits not known befors.
can ses, this naked eye obiesct has
ned slightiy out of reach of modern day
rumants and astronomers have had to work
znd hard to any intormation about
mysteries o is planst. With a 1ittle
scientistis have made some startling
discoveries. For instance, on the night of
March 18, 1977 a very sSerendipitous disocovery
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Wh:le observing an occuitation of a
., sine unexpected dimmings of the

ce praior to and atrter the
At 4irst, the scisntists thought

dimmings were caussd by s maifuncition  in
2ot pment or weather conditions. After

iy g e results ot the obssrvation,  they
foung Lhe dimmings to be uniform on either side
ot the planst. The hypothesis that arose from
their odata pointsd to only one  logical causa:
rings. Yas, they had discoversed the third known
ring systeim  in Tur sorar system, this time
around the planst Uranus. This discovery was
made completsiy by acc:dent, since the original
intent of the observations was to retine the
measuresment of Uramnas diametsr.

1t 13 mow Enown thiat  Uranus  has at lesast
nins  rings girraling i1t. The guestion now i1s:
Gre they similar in structwre to those of the
Saturnian system o are  they of ditfsrent
composition and dvniamics? These guestions  and
others. may be answered by Vovager 2. The rings
ftave & low albedo and recent spectraoscopic
mesazuraments  indicate that they are not icy 1in
camposition, which 1 an unsxpected resulit,
considering that :1ce 1= a common constituent ot
the outer solar system. It also appesars that
thoir general structors 1s very  puzzling. For
ample, thes ocutermost ring has more mass than
a2ll of the others combinesed ang yvet has &  large
arbitzl scoentyicitv. On top of that, its width
variegs- greabiyv, from 28 Em at per:apsis to Y6

W

tm oat apcapsis. Perhaps, the spacecratt will
discovear "sh

epherd” sateilites nolding the
antire structure ot bthe ring system  together,
simiiar to  the onss tending the narrow F oring
af Satwn.

Through Yoyager ¢ eves we may ses belts,

EOnes znd raging storms roiiing amid
] an atmosphere. Th 20310, 1t may be
boring and bland. We may ses bGraided and kinky
rinags and solve the myvstery of what hoids  the
i = together - or despsn ths mysteryv. There
are many gusstions about  the Uranzan system
that reguire answers and Yovager 2's closs
1 11l

5
encounter witn  this enigmat:ic planet wil



surely help in answering those guestions. This
could very well twn ocut to be one of the major
highlights of the Vovager 2 mission.

We have to reasmber that nothing is
guarantesed. fuestions will be answersed but as
in the past, VYoyaeger will provide us with new
vistas to contemplate and new questions to
ponder and hypothesize., We must expect the
unexpected.

Michasl Grace

EHHEHF I YR FEEIHFAEAR SR E AT TR T AR A RN EREER
MATERIALS DUNATED TO ARCHIVES

Gt the regusst of the Fublic dArchives, we
have donated aill of the Haiita: Centre’'s olid
ig=suss of MOVA NOTES, general correspondance,
minuvtes of mestings, General Hssembly reports,
etc. to the Fublic #&rchives of Nova Scotia.
fAnyone interested in accessing this material
can ask for it at the Fubl:c & chives Building
which i1s located at the corner of Robiese Strest
and University Gvenue in Halitax. The refernce
number given to owr material is MG 20 Volums
1585

v

EEHERERUAEH LS AR E LI XA T F AR AR AT AR RSB EEE TR

NEW COMET SIGHTED

As reported in the November issues of Sky and
Telescope magazine, a new comet has been Just
discovered by two astronomers who detected
found 1t on a plate taken with the U.E. Schmidt
Telescope in Australia. Comet Hartley—-Good is
well placed in the southwest at dusk and is
passing through the constellation of Aguila. At
about 7th magnitude it is about the same
brightness as Halley's Comet. The +following
ephemeris (2008.9 co—ordinates)

Nov & 18Bh SBmin + 7.0 degrees

Nov 16 18Bh 20min +11.5 degrees
Nov 26 17h S4min +14.5 degrees
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are devolted to
hiow we perceive it
ratterns that we see
hich the sky appears
Df a night and From
done with the heip of
lizing the sky. One of
i e of an old umbrelils.
s are  given on how  to placs the
e i

mlﬁ

1
-
o

w- 'r:!

ot

stare on the inside of an old umbrella with a
pisce of chalk, and then turn the umbrella with
rts  shatt inclined &t  the propesr angle to
zimulate the stars’ movemants., The entire
ephiere of the sky is alsc shown as being
=imitar to o a spherica +lask and the reader is

a

model planestarium from
such  a +}dﬂr. The portion of sky visible is

sven stmulated by haltd filling the flask with a
water—-ink solution, which blocks out the

atetr
covrect portion of the sky when the flask i1s
=ld at the appropriate angle.

The bock then goes on to »plain how the
sarth’'s rotation makes the sky appear to tuourn.
The reader is shown several ways of using the
stars to tell time, both from how to hour and
from season to season. The next subject to  be
covered is the consteliations. The figures used
to depict them are guite crude 1f one compares
them with other similar introductory books. As
welil, the shapes of the constellations sven
though they follow the traditional forms, are
guite bhard to make out. I still prefer the
constellations as drawn by H.A. Rey in his book
"Find the Constellations" as he actually draws
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R. A S. C. - HALIFAX CENTRE 1986 CALENDAR OF EVENTS

January 1986 July 1986
M TWTMT F S S H TwmEFS
123 4 1 2 3 48§
676 910U 6 7 8 9101 L2
13 14 15 16 17 10 13 14 1S 16 17 18 19
202122282423 2020122232425 2%
27 28 29 30 31 27 28 29 30 31
Eebruary 1986 August 1986
H TWMNFS S M TWTM™mMF S
1 12
3456 78 3 4567809
10 11 12 13 14 L5 10 11 12 13 14 1S 16
17 18 19 20 21 22 17 18 19 20 21 22 23
24252 271 28 24252 27 829 3
3t
tiarch 1984 September 1986
M T WTh F § " oTwm P S Key to calendars:
1 Sy e s s Meetings: outlined
3 4569718 7 8 910 1112 4F Observing sessions:
10 11 12 13 14 45
14 15 16 17 18 19 20
nwBwAN 2 21 22 23 24 25 26 27
2425227 8 9 ! ~ Observing session alternates:
3 2 20 30 !
Qctober 1986
April 1986
M T WM™ F S S M TWTH F S
12345 12 3 4
78 910 1112 56 78 91t0Uu
14 15 16 17 18 L9 12 13 14 15 16 17 18
21 22 2324 25 26 19 20 21 22 23 24 25
2 29 30 27 28 29 30 3
November 1986
May 1986
M T WTh F S S M T WTMT™ F S
1 23 1
5 6 7 8 910 2 3 456 728
12 13 14 1S 16 L7 9 10 11 12 13 14 15
19 20 21 22 23 24 16 17 18 19 20 21 22
26 27 28 29 30 31 2324 25 26 271 829
30
June 1986
M TWT F S December 1986
2 3 45 61 S H TWM™F S
9 10 11 12 13 Le 1 2 3 45 &
16 17 18 19 20 21 7 8 910 1112 13
2324 2526 27 28 14 15 16 17 18 19 20
30 21 22 25 24 25 26 27
28 29 30 31

The 379 Friday of each month at the N.S.
Museum.

August 1,2,3,4 camping observing weekend

Banquet will be on & Friday in May - yet to be
announced - watch for it!
October 1 - 1987 Memberships due.

August 11 {s the Perssids ( 6-day old moon)
November 16 is the Leonids (full moon)
December 14 is the Geminids ( 12-day old moon)
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