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NOFICE UF MEEINGS
Date: iFriday, March 15th : 8:8@ F.M.

Flace: Nova Scotia Museum: Meesting to be
held in the lower theatre. Access
from parking lot % side entrance

lapic: r. Gary Welsh of the Saint Mary's
University Astronomy Department will
give a talk on charge coupled devices
(LUCD's). These sensitive detectors
are providing new intormation in many
areas of astronomy as they can supply
information in a form ready made jor
computer analysis.

FEFR AR EFAAREERER AR ERRARRHEXARRERERRA R RS ERAXE
Date: Friday, April 19th : 8:00 F.M.

Flace: Nova Scotia Museum: Meeting to be
held in the lower theatre. Access
from parking lot % side entrance

Speaker: Dr. Roy Bishop, National Fresaident of
the R.A.S5.C. and professor of physics
at Acadia University will lecture on
the 1985/846 appearance of Halley's
Comet

B e T e S e R Rt b
REFRESHMENTS WILL FOLLOW BOTH MEETINGS !
AEREEKERRERRRFRREAARAR AR R AR AL E XL RRRRRE RN

About the cover: The cover this issue is ot a
1Sth century woodcut depicting the ancient
Chinese theory that solar eclipses were caused
by a hungry dragon eating the sun. The entire
popul ace would bang pots and make noise to
scare away the dragon, and oddly enough this
always worked !
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Notes on the Treasurer’s Rerort!

The first roint to make concerns the membershir fees
collected. Membershir fees collected as of 31 December
1983 was abnormzlly high with 2 very hidh rpercentage of
members paving for the 1984 uvear early--indeed last uear
saw the Halifax Centre drow to its lardest ever with 105
neabers. Althoush fees collected this sear are downy the
nuaber of raid ur members is about averade for the time
of uear.

Handbook sales were obviously dood last wear having
been rlaced on a solid base by the efforts of David
Tindall over the last few years., Cathy McLeod continues
the contacts and some larde orders have been received,
Howevers we retain a2 small 1lisbility for unsold 1984
Handbooks which has been rolled over into the 1985 uear
in order to simplify transactions. To offset the
liability, we have a credit note from the National Office
for 8 nuaber of returned Handbooks. Handbook sales are
what have kert our heads above water this uyear and zs
suddested in last vear’s rerort helr cushion unforeseen
eXPensess e.d, for the General Assenbly, The
expenditure for the GA was up this year since we accerted
somewhat higher 1liability for costs incurred by our
student representative. We can exrpect similar or hisher
GA costs this uear with the Assembly beindg in Edmonton.

The Centre’s accounts have recently been rlaced in 3
combined savings/cheauind account with Central Trust thus
rroving better interest and disrensing with service
chardes for cheaues, As of 31 December 1984, the Centre
assets are as follows! bank accounts $1884,54; cashs
credit note, $100,005 uneaid invoicer $212.50.,
Liabilities are! outstanding cheauesy $295.50} other
debts» $15.71 ‘Other assets' include airror kits and
accessoriesy mirror drinding machiney library booksy
unsold Handbooks and RASC crests and epins.



RASC Halifax Centre Library

We would like to encourage members of the RASC
Halifax Centre to visit the Centre’s Library, which is
located in the short corridor through the doors at the
left of the lecture hall. The holdings consist at
present of several dozen books on astronomy and
related fields, back issues of the RASC Journal and
Sky and Telescope, and other publications. Selected
books will be brought out for display after the main
speaker, along with a Circulation Log which must be
filled out if a book is borrowed. Books will normally
be loaned for one month, after which the borrower may
be asked by the Librarian to return th book for
another reader. For this purpose, We ask that
borrowers inlude their telephone number in the
Circulation Log. For out-of-town members, we will
send books to you by mail, but you must bear the cost
of returning them. We will send any member a listing
of the books who contacts us for a coOpy.

A recent inventory of the Library revealed
several books which have been loaned for a long period
of time or are not accounted for. Please peruse the
following list and returm any book that belongs to the
Library if it is in your possession:

Moore, Shirley, SCLENCE PROJECTS HANDBOOK

Fishlock, David, A GUIDE TO EARTH SATELLITES

Sagan, Carl (Ed. ), COMMUNICATION WITH
EXTRATERRESTRIAL INTELLIGENCE

Ronan, Colin A., GALILEO

Norton, Arthur P., NORTON’S STAR ATLAS (2 copies)

ASTRO-CARDS, SETS 1 and 11

Newton, Jack, DEEP SKY OBJECTS

Serviss, Garrett P., ASTRONOMY WITH AN OPERA GLASS

Kolin, Alexander ,PHYSICS: ITS LAWS, IDEAS AND METHODS

Fillmore, W. I., CONSTRUCTION OF A MAKSUTOV TELESCOPE

Howard,N.E., STANDARD HANDBOOK FOR TELESCOPE MAKING

Texereau, Jean., HOW TO MAKE A TELESCOPE

The Centre will be expanding its holdings in

the upcoming year, SO please feel free to make
suggestions for purchases. Also, we would be obliged

OB




to anyone who makes a donation to the Library,
especially items that are not so easy to acquire.

The Library has recently acquired several new
items which may be of interest:

INTERNATIONAL HALLY WATCH HANDBOOK, Vols. 1 & 2

These books, donated by Roy Bishop, are a must
for anyone planning a serious observation program for
Comet Halley. They include an ephemeris, detailed
charts, a description of observing and photographic
techniques, and standard forms for the reporting of
observations.

THE COMET IS COMING by Nigel Calder

This book is an excellent popular account of
the history of Comet Halley and of comets and comet
observers in general. It is filled with fascinating
facts, figures and photos. It is a good read for
anyone from the general interested reader to the
professional astronomer. ;

THE CAMBRIDGE DEEP SKY ATLAS by Newton and Teece

The colour photographs in this atlas were all
taken by the celebrated Canadian astrophotographer
Jack Newton from an amateur observatory near Victoria,
B.C. The objects were selected from the Messier and
NGC Calalogues. Although the pictures do not have the
brightness and resolution of those taken with the
large professional telescopes, they provide a good
feel for what a dedicated amateur can achieve. One
feature that is especially useful for observers is
that the pictures all have the same scale and
identical exposure times, so the relative size and
visibility of the objects is easily gauged.

Happy Reading!

Dave Chapman
Halifax Centre Librarian
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cwwsxxx s METRORITES IN BRIDGRUVATER i

As anounced in the previous issue of
NOVA NOTES, tie Lunenburg County Astronomy
Club will be hosting an exhibit of meteorites
at the Desbrisay Museum in Bridgewalere.

This exhibit was created by the Prov-
incial Museum of Alberta and is being cir-
culated in Nova scotia by the Nova Scotia
Museum as part of the National Museums Pro-
grar.
nMetearites" will be in Bridgewater during
the moenths of May and June, and should be
set up by the end of the first week in May.

tne LCAC has invited the flalifax Centre
to hold their May meeting in Bridgewater on
Saturday, May 18th at 7,00 pm. Hopefully
we will have someone to give a brief lecture

on our visiting nextraterrestrial immigrants"
before viewing the display. There will be
eleven meteorites, and fifteen specimens and
artifacts amoung the displaye. If the weather
permites there will be an observation sessian
following the meeting, SO bring your telese
cope Or binoculars tool

Of course, if you can't make it, your .
welcome to view the display during regular
museum hours through May and June. For any
details please contact me at any meeting of
the Halifax Centre... ...Darrin Parker

=28~



DOUBLE STARS WITH CONTRASTING COLORS

For many years [ have wanted a list for some
public nights of double stars that are
colorful, besides the well known crowd pleaser
Alberio (Beta Cygni). Such a list has long been
needed for some public nights because ot the
long twilight of summer, light pollution, at
times a lack of bright planets, or a full moon
which severly dims the view of practically alil
celestial objects. Under those conditions, the
most interesting objects to show are gouble
stars, but if both of the stars that form a
double star are the same color, the public
thinks that they are plain white and all 1look
the same and they socon become bored with
doubles. 1f a double has a nice color
contrasting companion, they +ind double stars
interesting and notice the beauti+ul colors.

In late November 1983 I asked our local
doubie star experts Rowland Rupp and Shaun
hardy to see i1f they knew of any such listing
of stars, but untortunately they did not. After
giving an observation report about a double

star at the December Buttfalo Astronomical
Association, 1| asked the audience if anyone was
aware ot a listing of color contrasting

doubles, but again no luck. In the January 1984
issue of ocur club newsletter, THE SFECTRUM,
Kowland Rupp wrote an article on the subject
which included a short 1list of double stars
from =ome reference material. Soon afterward
came letters responding to that article from
several amateur astronomers +rom New York,
Florida and as far away as Japan, all with
little or no 1luck.

Reading SkY % TELESCOFE and AS TRONOMY
magazines for more than 1@ years, I have never
seen a list of color contrasting doubles or
come across one looking through some oider
155UBs. fhe same is true of (HE OBSERVER'S
HANDBOUE. , NORTON'S S1AR ATLAS, HURNHAM 'S and

e e e -+ e e et S e e e

the WEEBE SUQ;EJY HQNDEDDVb " Uver the months I
have complled a list of seventy—-four (74)
doubles with contrasting colors which should
help popularize ‘“double stars" such as the
Messier Catalogue has done for the deep-sky

objects.
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fhe columns below contain the following
information on double stars with contrasting
colors: From left to right; the star’'s name
(more than oOne designation may appear) , the
maanitude and color of the primary star (if the
star is variable, upper and lower limits are
given), the separation of the two stars in
arcseconds, the magnitude and color of the
cecondary star, the right ascension oOf the
stars in hours and minutes and the declination
in deqgrees and minutes. The following
abbreviations are used for the colors: b=blue
w=white g=gold y=yellow o=0range r=red.

£3853 tas H R gt 7.5 b i 0@ 80 & +hS 49
55 Fet H v S e B w0837 % +21 10
7 (as H 9% i, 5 tale § B 7.2 r ) B8 &b £57 33
Toee Ziem 1 M wi B 5.3 y i 81 11 & 87 19
# Laz Coo5.g w1380 7 bl @117 4 ¢85 58
£163 Cas i o S B B.5 w . 01 47 § +64 3b
Akr i 4,8 wi 373 7.4 y i 8183 +23 2
hed7 Fsc i g S L 264 3,5 w ) 62083 +07 27
Yand S25 1 22 yi {01 5.4 biQZE8 1 4286
Oy 2221 5 §.4°9 i %) 7.8 w i 82103 +63 ¢4
agess Las i b el R G 7 ¥ 1 RA AR +57 44
tlas i .77y 1 231 7.0 b i 82253 6/ 11
nrer H X el 2B 8.6 b1 0247, 55 41
€ 336 Per i A 57 ULt ] 8 w0258 3 +32 13
£378 Cep i e b i WA g.5 y | 98259 1 &9 13
wlam 3 EIT T 8 §.5 b 83 31 9 49
(a7 Can i r iR 24 (g A g5 b i8S 838 +08 98
32 Eri i ol R 6.3 w i B3 530 -85 %o
Bl Eri i e aim e B 9.3 b @84 17 | 20 35
Z544 Aur i 6.5 B .50 7 Ml L 97 1 +37 14
hi752 Lep \ o o i i 180 R 6.5 b | @528 3 -4 49
¥iep i Iy N ol 854214 1733
N hes ' 3 rol fabid 6.5 g+ 06121 +22 31
38 Gem i o i SR 7.5 y ) @b 52 1 +13 ]
hi®id UHe { il i PR § 8.5 w978} EVARE S
#3945 (hMa i < gar ol T 7 G 7 “wi@rigd -23 135
§ ven Y Wt 8 § o 87171 2285
o84 Lnt H 6.9 B 12954 7.7 a3 @8 37 ¢ +14 44
£1254 Cat | 6.5 ! b3 g v 0838 +193l
¢, 0ne i P B8t v s 5,5 bt 8B 44 +28 57
¢ Hya Z1275 i 38y Ml 5.9 wi 08 341 +h1 @e
ollen Regeine 1.4 wi 17710 7.9 g i 10 B6 | +12 13
a8 Leo 21547 o i, o e (- 8 5% ad AT 27N 39
€151 Ubz ' g e | 8.6 q b il 36 #4523




y i 12 14§ +49 &b

8.4 gi 12281 -16 14

8

2 CVn Z16:iZ

8 irv

4

3.1

b i 12 33 1 +18 39

Yoii 12 88 $.419.:27

f

&,
b.a

2§ Lom

rlal¥: 4

0

32833 Com 2125

o
4

w.i 2 31 1 21 i

Lo&
Zij64 ar

L4
o

Wi 1335 1 +d2 38

8.5

w2

2.3 Qi 291

'

€ Boo Z1877
E boo £16E8

€19 18

D i 449
ri 14 554 -28 U

6.9

7

, 3

22 1

0

]

Hads7 Lib P2iZi
18 Lib

MEao

£37 33

15 22§
gt 16 06 | +17 11
S.4 y i 17121 +14.27

28 | b.3

S0 Sy

K Her
ol Her

ik

3.2 b

i

é Her

o Ugh

w17 39 1 24 32

22194 Her

+27 45

3
b i 17 5@ [ +B1 @8

!

o8 rak 1l

i

Ot B2

b,

]
1

5694 Dph
95 Her
olra

- AT i B ey BT L WY

v

s |

b i 18 51 i 439 20

i 4.5

b L P

S.6 b i 18 52 1 +36 54

4.3 r i 628 |

Siyr

02525 Lyr

b i 19851 -26 §5
1.0 b 119 13 1 +15 88

8.5

S711 Sgr

58 |

(£€178 Agl

19 24 | +19 48

9.5

21521 Wl

92

w1937 1 ¢le 27

7
i

)
“

Sade bt 1929 {4

L

g

3.1

pﬁyu Alberio |

8.5
$=13

28 |

S
9

i

HN

84 Soe
#X Cyo

Alap

ri19 56 i +44 08

6.8 b i 28 18 i -14 56

19 1
y i 205!

@351 i

y + 20 44 © +15 &7

18 1

e

Yiel £2727

52 Cyq

.3 b !

7.9 b i 21 81 i -85 01

Y, t et

12 hqr £2745 & 5.

Blep £2805

“£ Cep

w2128 1«70 28

bob y i 2202 % +64 23

3.3

8,6 wi B
6

41 fgr HR7S3

Z7849 Lac
§Cep

w2217 % 431 3

8

6.2 b1 2227 +58 |8

4 |

i 3.9-4.3 y |

o Cep 3081

94 Aar
Wl Cas

g 23171 -13 44

4-18 r

9 1 +68 85

9

23

7.

58 1

Tasy Mt

022254 |

Carl Milazzo
reprinted from "ORBIT"

Hamilton Centre




THE ORIGIN OF THE UNIVERSE

In the beginning God created the heaven and the earth.
And the earth was without form, and void;
and darkness was upon the face of the deep.

The Holy Bible

Whatever our religious beliefs may be, all cultures share a
nepreation" of sorts and in most cases this creation arose out
of nothing. So it is also with the latest concepts of science
as researchers attempt to explain the extraordinary
beginnings of our universe.

1 have used the word waxtraordinary” because we have to
imagine in our mind a situation that is extremely difficult to
comprehend. In the beginning there was truly nothing at all.
Those of us who have heard of the "Big Bang" assume that
some form of matter must have been present to expend
energy in an explosion that took place at a certain point in
space and time. Qur mental image may allow us to imagine &
supernova explosion magnified by a great deal but that is not
at all what may actually have happened.

What we have to understand is that before the Big Bang
there was no existance of anything. There was no empty
space in which the explosion could conceivably originate. As
well, there wasé no space into which the universe could
explode into. Space, time, matter and energy did not exist
before the Big Bang.

All that we understand and everything that exists was
created at the instant of that "explosion”. The universe as
we know it today, one moment did not exist and the next it
was there. All of the empty space for it to expand into was
suddenly present. For myself, the whole thing is sO abstract
and remote that I will leave it to others to fathom it out. In
the early part of this century someone made a very good
start at it.

Albert Einstein developed a revolutionary new theory of the
dynamics of the universe. In Einstein’s view two things were
possible. One was that matter and energy were essentialy
the same thing. What differed was their manifestation. The
other aspect of the theory was the unification of space and
time.

-32=

____’



The final outcome of this theory is that space-time becomes
the basic fabric of the structure of the universe. Within this
framework energy and matter are allowed to interact with
space-time by means of gravitational forces.

Everything then began with the Big Bang. Not only matter
and energy but also space-time. Since there was
theoretically nothing before the Big Bang we can only wonder
and speculate just what might have preceded the Big Bang.
For the present time the future of the ever expanding
universe is sufficient to hold our interest.

Peter Steffin

The Halifax Centre Executive has arrroved 2 scheme wherebhy
pembers outside the Halifax area will be able to arrande 3
lecture on astronomy 3t the Centre’s exrense, There are
some duidelines which are diven below. The intent is to
fulfill one of the obJectives of the Society ive. to
sromote the disemination of astronomical knowledge. To
this endsy we will suerply the names of several Halifax
members who are rrerared to do to sour community &nd to
sresent a3 lecture on an astronomical toric,

Firsts the lecture must be held more than 100 km from
Halifax and before 3 lecture can be approvedy we need wou
to do some of the footwork., A site for the lecture must

be found which is free (or vers cheep to rent). You must
also be rrerared to arrange for rublicity throudgh rublic
service announcements in local rarersy radio and IR
stations. Once a site is found and some rotential dates
determineds wou should write the Halifax Centre President
with the eprorosed dates. He will then forward a 1list of
the nmembers and lecture titles so wou can choose the
sreaker and toric, We will then attemrt to set a mutually
convenient time for the lecture, It may reauire more time
to set up lectures further from Halifax but we will tru to
meet your time reaquirements a3s best we can. The Centre
will pick up the cost of transeportation for the sreakery
cost of doodies after the lecture and any other costs
which the Executive arrrove.

This is a trial erodects but we hore it will rrove porular
and successful. Dror a3 note or rhone Dr, Scrimder if wou
are interested in helrind us arrande one of this series of
talks.
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UPDATE e UPDATE ” UPDATE FEBRAANENANNAR RN RRNRERRRSS

In the May/June 84 issue of Nova Notes I published an
article that was titled DATING WITH ASTRONOMY and in it
reported on the possible and not so possible astronmical
significance of the great pyramids in Egypt. My data was
based on historical references and left open the question of
the true reason for the particular alignment of the pyramids.
The following information is cbtained from the CBC radio
program "Quirks & Quarks" dated { Feb. 25 and goes some
way in answering that question,

An astronomer at the U.S. Naval Observatory in
Flagstaff, Arizona carrying out some research on the
possible astronomical orientation of the great pyramids in
Egypt has published some new findings that confirm more
recent theories. Dick Walker, using the most modern theories
of the movement of the earth’s axis, has meticulously
calculated where the pole star at the time of the building of
the pyramid of Cheops would have been. If early findings are
correct then the pole star of 2600 BC would have been
aligned with the entrance on the north face of the pyramid.
At that time the pole star was Thuban and it was widely
believed that because the pyramids had the same orientation
as the compass, the entrance passages must have also been
built with the same affiliation in mind. Walker believes that
nothing could be further from the truth and his calculations
seem bear him out.

Dick Walker’s calculations show that at no time could
Thuban be seen from the descending passage on the north
face of the pyramid. After checking and rechecking his data,
including many refinements, he still came up with the same
answer that had the line of sight of the passage off by 2
degrees. That means the alignment was off by 4 diameters of
the moon and that is just too great an error to reconcile,
especially when compared to the miniscule 2.5 minutes of arc
error in the comapss alignment of the pyramid itself. The
pyramid alignment demonstrated that the Egyptians had the
capacity to correctly align structures so that there must
have been some other reason for the construction of the
passage.

-3~
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Another puzzle to solve was the 26.5 degree descent angle
of the passage. Why would the Egyptians use that particular
angle? Using borrowed toombstones made of different
materials Walker let them slip down a home made ramp set at
an angle of 24.5 degrees and after many trials came to a
simple conclusion. This angle was steep enough to allow the
stones to slide down easily but not so that they would gather
speed and get away. The reason for the huge stones that
block the passage was of course to stop thieves from
entering the pyramid after it was sealed. Researching
ancient documents, to see what kind of astronomers the
pyramid builders were, led Dick Walker to conclude that they
were not mathematicians being barely able to handle
fractions. They also never recorded an eclipse, they never
recorded the passage of a comet and they never recorded a
meteor shower yet they recorded everything else. The
builders of the pyramids had more earthly thoughts on their
minds than the pursuit of astronomy.

Peter Steffin

—

UFDATE * UFDATE % UFDATE

You may recall that the cover of a recent
1 SSUe oF NUVAE NOTES showea a figure which was
said to have been a priest observing the sky
with the aid of a pair of crossed sticks.
However ., a note 1n tebh current issue of SEY &
IELESCUPE shows that this 1s not the case. 2]
careful tinguistic analysis of many examples of
the crossed stick form  has shown that  this
svimboli iz equivalent to the word ‘visible' and
when combined with the eye and face becomnes
‘clearly seen’ or ‘sharp-eved’ . lhis shows the
caution needed 1n studying images at +ace value
withiout taking inte account the language and
culture behind them.
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WHEN IS A FLANET NOT A PLANET 7

As most of us are probably aware, large gas
giant planets such as Jupiter or Saturn give
o+ more heat then they receive from their sun
hecause they are still slowly shrinking, which
releases gravitational energy as heat. These
planets are also very hot at their cores but
because they are not massive enough they cannot
produce enough heat and pressure at their cores
to start the fusion process which 1s the power
source of stars. Because of this, these gas
giants are sometimes referred to as "failed
stars". However, as the mass of a gas giant is
increased, its central temperature and pressure
continues to increase and more and more energy
is released until the object becomes a very
faint red dwarf star usually referred to as a
“brown dwarf". the 1long standing debate over
the dividing line between planet and star has
taken on new meaning with the recent discovery
of a substellar object orbiting the star Van
Hiesbroeck 8, which is a red dwarf located 1in
the constellation of Uphiuchus at a distance ot
about 7 parsecs (21 light-years).

Van Biresbroeck 8 (VB 8) was being observed
as part of a continuing study by astronomer s
Donald McCarthy and Frank Low of the University
af Arizona and Ronald Frobst of Kitt Peak
Mational Ubservatory. The study was an attempt
to detect companion obiects of nearby stars
including those for which classical astrometric
observations indicated an unseen companion.
1Their interest in VB 8 increased after a paper
published in July of 1983 indicated that an
unkriown obiect was in orbit around VB 8 and the
upper limit on its mass was 1@ times the mass
of Jupiter.

McLarthy and his co-workers were using a
techniqgue known as infrared speckle
interterometry. Speckle interferometry is a
procedure normally used for separating close
binary stars and attempts to avoid the
turbul ance ot the Earth's atmosphere by
combining many very short exposures. For each
short exposure, the air moves so littie that a

clear image is obtained al though with
correspondingly less light gathered. When these
=36~
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are combined, their interference pattern can be
used to determine the separation of the
abijects. For their work, however, the main star
wowld outshine its dim companion by about 12
magnitudes in visible light as opposed to onlv
%4 maagnitudes i1n the infrared, and thus intrared
speckle interferometry was used.

The observations were made between May and
July of 1984 and at both wavelengths used, VB 89
resolved into two components separated b
roughly 1 arc second, which at their proximity
corresponds to a distance of 6 A.U. This
compares with Jupiter ‘s distance from the sun
of 5 A.U.. These observations allowed several of
the new objects properties to be deduced.
Combining the now kKnown separation and the
previous astrometrical data the mass of VB B8H
was found to be about S5 times the mass ot
Jupiter atthough thais figure is far +rom
certain. lts luminosity 1s .03 %4 of the sun S,
which 1is one tenth that of the dimmest known
star. and it has an effective surface
temperature of only 1 408 K.

As the minimal requirements for a “"true”
star are usually taken to be & luminosity of
about .85 7% of the sun and a temperature of 2
750 K it 1s easy to see why many astronomers
are referring to this newly discovered object
as a the first known planet outside ot our
sol ar system. However, even more interesting 1s
the case of the star VB 10. The same group who
initially published data on the mass of the
companion of VE 8 also determined that VB 10
has a companion and i1ts mass 1S less than the
mass of VB BB. Attempts by McCarthy 's group to
resolve VB 1@ have failed sa far, however we do
know that if Jupiter were placed S A.U.'s from
UB 1@ we would not be able to detect it. As a
result this actually seems tc improve the
chances that VE 1@'s companion is similar to
one of the gas giants of our own splar system.

FPatrick Kelly
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BOUK WATCH

lo coincide with David Chapman’'s report on
the ostate of the centre library, I thought it
might be a good time to start what I hope will
become a regular feature of NOVA NOTES, namely
a book review column. Having has a chance at
the last meeting to look over some of the
literary works put on display by David, I was
hard pressed to choose only one book to take
home. At this point I must confess that the
idea +or this column had not even entered my
head. The book that I chose was WATCHERS OF THE
STARS by the well-known British author and
astraonaomer Fatrick Moore. It 1is published by
G.P. Putpam’' s Sons, 200 Madison Avenue, New
York, N.Y. 10816

In this book the author relates the tale of
what he considers to be the greatest scaientific
revolution of the last two millenia, namely the
demise of the view that the Earth is the center
of the universe and the rise and eventual
triumph of the heliocentric model of the solar
system. He accomplishes.this by looking at "“the
five great pioneers of the revolution .
Copernicus of Foland, Tycho Brahe of Denmark,
kepler of Germany, Galileo Galilei of Italy,
and Sir lsaac Newton of England". Starting with
the theories of antiquity and leading up to the
Greeks and - Ftolmey, Moore quickly begins a
detailed look a&at the five main characters
previously mentioned. He explains not only
their accomplishments,strengths and weaknesses
but also gives an 1interesting look at their
backgrounds, how they related to the world
around them and their part in the establishment
of the heliocentric theory.

Moore has done a considerable amount of
research for this book and always manages to
throw in some interesting tidbits of
infarmation such as Copernicus’ excellent
eftort as a military organizer and Kepler's
treatise on a method for determining the amount

of wine left in a cask! When needed, Moore
includes current astronomical knowledge and
understanding to make a point more

understandable in its historical context. In
addition to being very easy to read, the book
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is full of excellent illustrations and i1ncludes

24 beautiful color plates (although the
captions on two of them have been mistakenly
switched). fhese range +rom painting ot the
main figures ot the book, to historical star

atlases, to a view of the Earth from space. An
appendix gives a list of books for further f{(and
more detailed) reading as well as a time line
for each of the characters showing how their
life spans were related and the major points 1n
each o+ their lives. I+ 1 have any compiaint
about the book, 1t would be that I found it soO
engrossing that I took it to read on Sseveral
bus trips and ended up with a few headaches for
my effort. !

I+ anvone else would like to submit a review
of a book which they feel would be of interest
to other members, please feel free to send 1t
to me. Flease include the address of the
publisher so that others can order it 1i+f they
wish.

Fatrick kelly

"If tals is true, and if they are
surs having the same rature as our
sun, why do not these suns collect-
ively outdistance our sun in
brilliance ?"

- Kenler, 'Corversations with

the Starry Messenger'

Kerler's argument that the universe
eould not be infinite was based on
his nbservatior of a dark sky at
night. This nuzzle later became known
as Nlber's varadox.




THE ORIGIN OF THE MOON

0f all of the objects visible 1n the night
sky, the one with which the vast majority of
people though history were probably the most
fami liar is the moon. Despite the fact thak: 1 ¢
has been studied from antiguity to modern times
with increasingly sophisticated equipment,
there is one main guestion about the moon which
has otill gone unanswered: Where did the moon
come from * there have been many attempts to
answer this guestion but the first plausible
explanation came atter it was discovered in the
1900 °'s that the length of the day was slowly
getting longer and that the moon was moving
fLrther away +rom the Earth at about one inch
per year. In the late 180V ° s George Darwin (one
aof Charties Darwin's sons) traced this process
back and found that 5@ million years ago the
moon had been only 9 @@ km from the Earth and
the day was only S hours long ! Ytilizing these
erroneous conciusions he thought that the young
nolten Earth had been made to wobble by the

sun ‘s gravity. ihis had resulted in the Earth
being distorted to the point that a piece of 18
broke off, went into Earth orbit, and
solidified to +orm the moon. This fission

theory was eventually dropped as there was no
way to account for the fact that the Earth now
spins so slowly compared to how qickly 1€
would have had to spin in order for a piece ot
it to be flung of+t.

However, as Darwin’'s theory was being
debated there arose two new theories, usually
known as the capture theory and the nebular
theory. in the capture theory, the moon was
ftormed in another part of the solar system and
had a highly elliptical orbit. It was later
captured by the Earth on one of its passes
through the inner solar system. The nebular
hypothesis 1s based on LaFiace's nebular theory
that the entire solar system formed from a
large cloud of gas and dust and states that the
Earth and moon were ftormed as a binary system
at the time that the solar system formed +from
the solar nebula. Over the years, tavor tor
both competing theories rose and tell. 1t had
been hoped that the rocks brought back +rom the
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Apollo missions wouid have settied the problem
once and +or all, because the capture theory
implied that since the Earth and moon tormed 1in
separate parts of the sclar system, their
chemical compositions should be ditterent
whereas the nebutar theory implied that they
should have the same composition.

Analysis of the moon rocks showed that
although the moon's composition was samilar to
Earth's, it also had some ditferences which
were hard to explain. This information further
discredited the capture theory which had been
on shaky legs ever since computer models done
several years earlier indicated that the Earth
could not have captured such a large obliect
with out shattering 1t 1n the process. The
nebular theory also had trouble accounting tor
the fact that the moon contained far fewer
volatile materials than the Earth. 1t was about
time For a new theory and one was proposed 1n
1976 although 1t has been mostly ignored up
until the last few years.

lhis theory is usually known as the impact
theory although 1t has also been given the
nickname of the "Big Whack" theory which
describes its basic premise guite nicely.
According to this theory, when the Earth was
about 18@ million years old, it was stuck by
another planetesimal lett over from the
formation of the solar system. This object
would have been about the size of Mars, and
would have struck the Earth a glancing blow as
it swept in from the outermost regions of the
solar system. The intruding object was
shattered and continued on its way but a huge
region ot the Earth’'s crust and outer mantle
were vaporized along with most of the outermost
layers of the planetesimal. This very hot gas
would have exploded away from the Earth but 1n
the same general direction as that of the
planetesimal. The total mass of the gas would
have been about twice the mass of the moon. A
lot of it would have tallen back to Earth, but
within a few hours a ring would have formed,
girdling the Earth. After about 188 years, the
ring would have expanded outwards into the
region where the Earth's tidal forces could no
longer prevent the accretion of solid bodies.

4 -




(ver the next thousand years, larger and larger
particles condensed from the coeling gas and
eventually the moon was formed.

This theory accounts +for the similarity
between the compositions of the Earth and moon,
for most of the volatile materials would have
been boiled away from the heat of the
explosion. lThere are still two problems with
this theory which must be resolved. The first
is the amount of iron on the moon. Compared to
other rocky bodies, it should have about tfour
times as much iron as it has, and in any type
of collision not only should a large amount of
iron been present, but it should not have been
volatile enough to boil away. The other problem
is with the concentration ratios of three
oxygen isotopes which acts as a fingerprint 1in
iocating where 1in the solar system an object
was formed. These ratios for the moon are SO
cimilar to Earth‘'s that they imply a local
origin tor the moon . However , recent
retinements have shown that the colliding
obiect could have originated from a region near
the Earth as opposed to the outer solar system
with much the same results. More research 1s
now under way which will employ a supercomputer
in an attempt to model the behavior of the
materials involved in the collision. It is
hoped that it will be possible to determine
whether the composition could change in such a
way as to produce rocks like those 1n the moon.
Another factor in favor of the Big Whack theory
is that information gathered over the last
twenty years shows that the rate of meteor
bombardment early in the 1life of the solar
system was higher than previously thought. This
cseems to make the Big Whack theory easier to
swallow than it would have been in the past. In
relation to this, the low possibility of such a
collision may explain why our moon 1is such a
unique object in the solar system. It seems
that at long last, we may finally be able to
give a fairly accurate answer to the gquestion
of where the moon came from.

FPat Kelly
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