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Editor's Page

It took me 42 seconds to fill mine out! I'm talking
about those Postal Code forms, Where is yours? I have 13 out of
80 that I sent out!!! The first one came back the day after I sent
Nova Notes out...it was Father Burke-Gaffney's, Thank you,Father...
Will at least ONE of you send me your postal code?! I've been
worried all during study break that my desk was going explode,fall
through the floor or do something terrible,since I have THIRTEEN
of those "Postal Ccdes Cards". Whowee! Try saying "Postal Code Card",
quickly,three times... Tell me,what does a 'postal cols cord look 1ike?

One member of the Executive that we don't usually hear from
1s the Treasurer, Well this month Peter Stokoe has venturedl outside
his vault, He has discovered that wounderful invention,the typewriter!
tager to trv his hand at it,he typed un the Treasurer Report. 100K
for it in this issue(if I get a chance to look for it,on my desk!),

Herulous just about has his artisle ready, He s2y3 he will
run it during the summer lcsues of WNova Hotes, 1t will be going
by Jokn “haw's title, Well,has Nebulcus ot you guessing?

D0 vou read 2nd enjoy Skv & Telescope? If you do and you
do,then vou are golng to love this month's meeting, “how up,vou'll
ko 7lad vou 4id.,..

‘rern those letters and artle’2s coming in...! can ure

evervona of them! Vou asan matl trhem (A7) +o either mv home addreass

ar

or the Mugeum, Serd them tors

Tre “Aditor,"Nova N--es"
¢/ The Nova Scotia Fuseum
1747 “ummer St

Halifax, N.C.

or

(“he same guy)

D, oy 207

“edfora, d.7. Perar olunrdc
BC." ~30 The ~diter
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Minutes of the Meeting
February 15, 1974

In the absence of the senior executlive, Walter
Zukauskas opened the meeting at eight o'clock. About
fifty people were in attendance.

Peter Edwards announced that the missing pages in
the February Nova Notes will be appended to the March
number. Careful reproduction of some astrophotos demanded
the delay.

We recelved word through Randall Brooks that the
National Council has accepted our invitation to hold the
1975 General Assembly in Halifax.

Dr. Reynolds introduced the evening's speaker, Dr.
E. W. Guptill, physicist, yachtsman and navigator. To
describe the tone and style of this talk is virtually
impossible, for these are uniquely Dr. Guptill's. Baldly
summarized, he illustrated the apparent complexity of
celestial navigation with its profusion of tomes and
terminology. Compounding this complexity are the practical
hazards of navigating at sea--rolling poats, fog, crew
members and btoat owners. Dr. Guptill recounted a few of
his experiences as a navigator in the Marblehead-Halifax
yacht races. Then stripping away the complications,
nhe showed us the essential simplicity of celestial navigation.
Armed with only a sextant and clock, a tavle of stellar
coordinates and some elementary geometry, we can fix upon
two or three "celestial lighthouses" and find our place
in tne world. By all accounts, this talk was found
enjoyable and enlizhtening.

Following a short break, Peter Edwards gave us
a full color slide show. From the wide views of Orion
to the close-ups of Saturn, the variety of subjlects and
technides shown by Peter helped make this presentation
enjoyable and encouraging for the rest of us. Peter's
corments enlivened the proceedings.

Refreshments helvmed sustain the conversation
until adjournment at about ten o'clock.



THE ROYAL ASTRONOMICAL SOCIETY JUF CANAUA
AALIFAX CENTRE

TREASURER'S KEPORT
FOR YEAR EXGED DECEMBER 31, 1973

Balance from 1972 $ 25.50

REAI 1

Jembership Fees 367,50
wpducational Activities 143.22
Sale of Handbooks, etc. 5450
Interest 27
Life Member Grants 12.00
Miscellansous L0 .00
Total ¢ H5L,Q0
EAFANGITURLS
Meatings and Hewsletters 6Le35
sguipment and bupplies 365,30
rduestional ictivities HY ARSI
seneral Lxpense 1,40
Ydscellansous LT 00*
Total Expenditures v 536,45
calance earpied to 1974 RS b |

v oLollection Jfor and donation to Children's losn~ital

e F ] 2 o, P -
Lhiid Life Prosram,

Peter K. Stokoe

Treasurer,
1a3C Helifax.
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THE HOYAL ASTRONOMICAL SCCIETY OF CANADA
HALIFAX CENTRE

SMIZED STATRMENT
- OF RLV NUE AND EXTENSE
FOR YEAR ENDED DECEMBUR 31, 1973

A Vo3 NU

“erbership Fees 367.50
siegular memberships for 1972-3 20,00
Student membershins for 1972-3 15,00

wegular wsmoershioss for 1973-L4 337.50
rducstionai Activities 143,22
2iin to wpeaker's Fund (for expenses
of visiv of Ur. Iwanowska) 20.00
susnmer lglescope orkshop 123.22
Sale of Handbooks, ela. 5.50
dare 2f Handbooks 5450
interest _ .29
Interest on Bank ol fMnva scotia
account Lo
Life VMember orants 12.20
Lif'e Member Jsrants for 1G73-4 ool
i"lycellianeocus L0, 00
votiaction for Child Life Tragram IRV
JO0AL R BNLY & 867,80
O SO IV
Jees Yemitoes to B, 220,
remberahips for 1%72-1 12,00
Jemberships Tor 10724 PLONIRLS
patiligs wnd beusietiery ST
"a3taze stamps for Mova 'otes S
sstapa stsmua tor ?hﬂ Hanabook o35
‘v-’“'..lipifle-',x."u i oenoiliaes PR T
Shirping chiaresg Tov wirror
~rinding macnine et
Fotor for mivrer vrinding machine PRI
suemer {DLg3C00e Ll ihop 127 e2%
cquzstional Activitinas G0 ey
srpaases of visiv of Or., lWancusis lidy o db
ernaernl qxpt.jan :L.l;'f:‘»
dare chaouing cnersges TebO
aral)lanangus L1, TI0
wecaation ta Ghildren's Hoaspinal
3igd dale ‘vorran in memory of
the late Lv, selen cunidlngham RAIale
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PRESENT IDWAS ON BETA LYRAE - Part 2 R. C. Brooks

The models presented last month were based vrimarily on spectroscopic
observations and were formulated between 1957-68. However, ohotometry has
not been neglected and several models have arisen from this work. 1959 saw
an international effort on observing/@ Lyrae with the result that the light
curves are well determined. More recently (1972) the Orbiting Astronomical
Observatory (0A0) has measured the light curve at several AX 's down to
13280 X with some interesting and unexmected results, But first let's Jook at

the rround hraesd ohaervetions and resnltine models (19560-69).

One must first he aware of some necessarv nrecsutions when internreting

nhotometric Anta lor /5 Tvrae. Tt has heen determined that the U colour is

. . . -m .
variahle hy .3 over several meriods and hy as much as JO5" ovar a nicht,

This 1= now heine ohmerved for a peried of vears., There 2re two noaaible
~ecauses: 1) efs stredms in the system are heine eclinsed »nd hence emissions
~re bHlocked or ?)  thome is some evidence thot camaorison stsprs are varinhle

——in wepticnlar & Tyrae,

From the Ticht corve (Fie, 2) in lnst month's fosne von ern s2a that the

el

decline tao PH 4= sharaer than the rise--=this woe Diral ohserved hv Stebbins in

1016 Yt even more di=tirctly thon in recent oheervotions, The sosvmetry is

tentstively correlsted to the assymetrv of the osa gtresms oo shown in the

oo

mndat (Tie, 3), Stehhing alao noted that Lhe width of B9 veried from neriod

Eal

Teoariod and acenin the vorvinge depoity of it

the eoa =traeasma seormes o he the

I

anvronricte solution. Ty =ublyscting the B & T and T & 2 chonpels colonr

1

- w e m .
chenres oon he monitored,  Tor R-% PE g =,07 (more red) end wmav he due to

the 2olony of the ¥ H 7‘\,(‘;“’(‘Av:“})"’ Auringe S0 Lhevre 9= no chanees st Pfollowine S5

thn eveben ahore o colonr chonee of 02 Ane fa the e abeooms, Doring TR
o m . - ™ - .

Mede =15 and ~th 3% .07 0 Other colovr olfocte are ahanrved, =uech 2q o
AL Pmponan ol 07 moe, halwaan mavime after SE and »fher V0, Dandian ohecrved
Jelgemde ATy e Ay P emen ) Ao ss T e T SRR Y ( o U SR 0 1 Sl
Flhiok Eha mocrivgm memnd by o e [ and T - (7T vafoerrins o movrdimiys Ao oand Y

N b B . 4 o e T i P B A T 3
foy ey 2P o q ',) ares maved o e , 1o ]"I., > N thimm Vo > T'I . el heyn a nardnd
A . . . . . .. . ) .
ISR ; ;o D Frory OI‘!'L"'""?\' ot marvvations futhenicl cnneluded that TH (=2 mnoan Aanloy

AeTS el ¥ :‘;_,; »;:{\—17a1 e Fhe modoj‘ v Ll mmirenst 3P e nleanse A0 fhna H'\,,,t.pm

o . -
warae in onr Tine af =icht (ia, § N ). Yood sad Yelher dn oo 100 swover

gy +odh !: TNy e b~y e T comalnn i gf‘(-)-;. . = AT Fho f"(—“!"“z A D R

b Pl sadst e e Ualf snd Pelion snd dn id Ehev sesgmed sototal

~eTines o4 T e resnlt o thab thalir oosgred cocoleal henn ) P2G0 e yary
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dependant on the rectification theory used to determine it from the light
curve. They analyse colours and temperatures on the assumption that limb
and gravity darkeniamg compensate one another and that the stars radiate as
black hodies. Thus the B9.5 primary with an assumed T = 10,500°K yields =2n
A7 secondary at 7700° * L40O°k. The question was raised after the theory was
nmubliched whether thev considered the possihility of the B#* being subluminous
since smectra indicate an earlier type primery ~nd hence suvnosedly hotter, say
12,000°%,  (Tn contrr~t in the mast reannt noner Oﬂ/A Tyroe, however, the T *
is cov=idered overluminous), The second theors i~ v the ~nme two and in it
thoy conriderad ¢rane whave tha endsg of the eclinse were hntter -ni coanler,
Thi~ ~emested thot ar anti-reflaction effact vrz vorking which wos not compat-
iRle with Danjan'z earlier observation thrt »e®lection contributed about 1%
to the temperntires ohserved at the ends of eclinse. The error~ on his calcu-
Tation wera small enough thet an onti-reflection effect was not possible and this

theory was quiclily discorded.

The third model wos5 formulated in 19562 Wy Mmame. I» his model the geomet-
rical ellinticity of the ™ component is tracreticallr calen?~tad ta he 10, Just
how realistic this is ic not ~wmarent ~irae i+ does not 21low the eter~ to fil)
theiv Tnoke owitic:? ~ntentis]l, Woune uacs Lhe rrte of wnas trenafor +n show
+thnt the nhotosnhere of the nmimnry is verv clome to the contact lobe (2nd
Taepensian noint)., The rate ~f mpge tranafer is tnlrap ns 10212m a1

]

vhich
vould viald a nhotosnhare dancity of WQ'IOfm/cm-z and ~ veloncity of 10 'm 571

(v. of momd), The medin- of the mhotosnhere i s 100 om with an mtmosvheric
cerla hedisht of 107 om. which dnat £i11a +he Pache ThAmit. Mo penrosent the F &
he uze~ 10 ellinticity ~nd a {ransmsrent =izr hut thase predict reither colounr
ror goectrosconic chaneses, A disc (770001, ﬁ?q) with a =tar at the centre pre-
dicts both, Tn surmorr, the fhnsic differcnces hetween smeckrosconis and nhoto-
metric models pre these ndditional features neednd for the rhotometric madels:

1Y e of mma phout the Wk 2)  the aecandsry rmet he enhlnsinous 3) the

Primoys 3 hedpgean Aelicient due to the ~+o~ atresmine,

1071 s the Fipst atiment =t n-rw~1-e»:w,~;-~--/4 Trorroa Yoy neire o BInck hole
cocondory Aand aince than cevaral articlne hova henp ouhliched ~yeuins the nros
“rd egans of this theorvy, Tt is an interestine evercize to follo the mnattern
of srenemanta chromolosicn1ly to see how idens avolve in pstronomicnl resesrch,
In Devimmevts Sent, '71 maner the central i-me conenrned the nb:rolute maszes

nf the fuo commanents, ™o cechvn cive anly the moes funetion (Q.QV@) and
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there are any numbher of solutions for the messes. The ratio of masses, q,
(MBRT/MFNT) cannot be > 1 for the following reasons: 1) Sahade considered
the nossibility where the emisgion features were due to the secondary. If
such were true, the mass ratio would be considerably less than one; 2) the
M, (-3.4) of the bright component has been found indevendantly from the spec-
trum and from distance determination. Such a luminosity is incorsistant with
the required mass if q >‘l; 3) by using the distance with an assumed brightness
temmerature to find the area of the primnry, one may find the 'absolute' radius.
This can be commared to the radius of the orhit and again gives q < 1. The

following table gives the minimum absolute masses which satisfy the observed mass

Fig‘ll— OAO light curves of B Lyrae given by Kondo, McCluskey, TH0A

and Houck. N " - /*’\

!
Mnu\

U lk
Tabhle 1 v

L 2400A
v y 1
MapeMan My YR (88) . / oA
(rolnr masses) (s0lar masses) % - _
2 / )
0 3.5 0 s / 1uw\ 1

N

1/b 1%2.3 %A

1/? 10,2 Q.6 13504

1/ ah,0 34,0
>/ 76,5 15%.0

R hadh§
PR Y

T
1

Cw 0 790 TR0 7370
Phase angle (degrees)
funetiony howaver, it is immedistely ohvians thot the T must he very qﬁrowgiy
wnderluminon=, Divinnevi~ ~im woas o determine the mass ratio from the rotationsl
sad Fid-1 Aje~tartion obaserved din the Tieht curve, This method resnires knowledra or
ectimaten of anyarc] worsmaters such 25 T, 1imh and pravi tv-doriconine efe,  Also
nrine the ohmervetinm thet fha 7% gonbritnioes only shont 20 of fhe avebeom's 1ioht,

(Anterained fram the Sde~ thal $f one member dons not sonr in thie enectrum then

it e o Factar of 6 Tower dn Taminositve-n eriticiam could he mode that if the
Tinee of tha foint sizr wvare hrosdened hy roaid rotstion of the otar, then they
would not he 2¢ encily dotected snd reault in ~n undereatimete of the Tuminacity),

he eonelndec o & 1/2 G0 n veslictic unnar Timit,  Arorowimetine the masses as 10

and 20 “o ~vyves o value for Mﬁﬁm close to Aht's determin=tion for » astar slishtly
O ) RESA RN o .

cvelvaed on Fhe colonr Tuminscitr diavram, e acoancluded that the ancondnry muct




be remarkable and if a black hole, it collapsed without disruption and would,

therefore, have been about 20 M0 before collapse.

The next paper advocating a black hole secondary (Wilson, 1971) is based
on OAO photometric observations (Fig. L4) which showed that at shorter wavelengths
secondary eclipse becomes vrogressively deeper and at even shorter AN's may be
deeper than the primary eclipse. One of the principles in interpreting eclipsing
binary 1light curves is that the ratio of the depths of the two eclipses is
determined by the ratio of surface brightnesses. For 2 normal bhinary the brighter
comnonent has the higher temmerature and, hence, eclipse of this component is
deemer at all AN's. However, ixl/bleae the % is very 'blue' as indicated by
the 0A0 data and indicates a high temperature, but this does not arree with the
eclinse depths in the visable region., Perhaps the solution to this is that the
light temperature radization is being selectively absorbed and scattered in the
disc surroundine the secondary. It may be that if we were not in the vlane of
this disc, we would observe the secondary to be overluminous rather than under-

Tuminous.

Next month, the arpuments mut forwsrd in 1977 to the »resent will bhe
discussed. These penerallv hove attempted to exnlain the underluminosity (if it
exists) using various mechonisms. The moet recent paner sucsests the nrimory is

overluminous.
3636238 3% NN % 23 %K

APOLOGY :
The Editor would like to extend his sincere apology to
Miss. Mary King. Miss. King sent in an article entitled "Occultation
of Saturn in Eastern Canada". This article was post marked Feb., 7, '74,
but I,unfortunately,only received it today,March 7,'74. The reason
for the delay,was that those who sort the N.S. Museum's mail thought
that our locker was locked! It was not,and will not be locked in the
forseeable future., Since before Christmas until yesterday,the
Museum, in our best interest,would redirect all our mail to
one of the senlior executive.,
The occultation occured Saturday,March 283, 1974, Halifax was
Just south of the southerm 1limit for Saturn. Only Titan was occulted.

Peter Edwards
The Editor
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CAN ANYONE HERE
OBSERVE VARIABLE STARS?

Any amateur astronomer can spot a VSO'er (= variable
star observer) at fifty yards. He 1s the fellow with the
bags beneath hls bloodshot eyes. He is the fellow with the
palld complexion, the stooped shoulders and the crooked
neck. These are the side-effects of being dedicated, and
any amateur knows that all VSO'ers are dedicated--they have
to be. It takes years of experience to become at all
rellable. And even after all that effort, most of us Jjust
do not make the grade, for we do not have The Gift. The
Gift allows the VSO'er, chamaeleon-like, to examine a
variable with one eye and its comparison star with the other.
The eye pupils of Gifted VSO'ers pulsate in phase with the
stars being observed. And because he is Gifted, a VSO'er
can spot an amateur astronomer at five hundred yards.

Figure 1 is presented to debunk the folklore. It
compares my visual estimates of stellar brightnesses with
the published AAVSO (= American Assoclation of VSO'ers)
values for the same dates. Plotted horizontally is the
discrepancy between mine and the AAVSO values in tenths
of a magnitude; plotted vertically is the frequency of occurence
of each discrepancy. A positive discrepancy shows my estimate
tc be too faint; a negative discrepancy indicates the opposite.

fig. 1

=
c N O O @

. 0 +1.
Zk - AAVSO

Most frequently I estimated a variable's brightness too
faintly, by about 0.1 magnitude, an amount which is
encouragingly small. More heartening, however, 1s the way
most of the observations cluster about this value. Two-thirds
of the estimates fall within O.1 magnitude of 1it, and fully.
80%Z of all the observations fall within C.2 magnitudes of 1it.
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The slgnificance of these figures stems from the
following conditions. These were the first VS observations
I made-- inexperience was dominant. These three dozen
estlmates were made over a ten month period during 1962-63,
hardly qualifying as a dedlcated effort. Both my eyes
point in the same direction.

For lack of The Gift, some interesting results
were produced. The point in fig. 1 showing as an error of
-1.7 magnitudes arose from an estimate (= wild guess) of
R Bootis. My log notes that R Boo was at "the limit of
visibility" and its estimate "very uncertain". I'll say!
Although on my list as 11.0, 1t was actually at magnitude
12.7, far below threshold for any 3" telescope. V Bootis
presents¥case of the best laid plans of mice and men going
systematically astray. Flgure 2 tells the story. Although

“ ,
g—)&b \\/J\ ' fig. 2.
£asl N / \ : =

—s e

190 da,t.is

an easy variable to cbserve, I consistently saw the variable
as C.6 magnitudes too faint. However, the shape of ny light
curve follows that of the AAVSO rether well, and the removal
of the 0.6 error allows the curves to be combined nicely.

So, although the actual magnitudes are incorrect, it i1s still
possible to find the period and amplitude of variation,

times of maximum and minimum brightness, and so on.

Once you have decided you will not he a total bust at
VSC'ing, you can take a couple of precautions to help ensure
your success. Plck easy variables-- those which have respectable
amplitudes, which are surrounded by a good number of
comparison stars well placed and of sultalle brightness.
Excessively crowded flelds are distracting, and extremely
red stars (often so-called carbon stars) can drive you to
distraction. Take your time. At first it may take 15-30
tiilnutes to find your varigble, sort out your comparison
stars, make an estimate, check your estimate, re-check it,
and "be sure" you have got it right. ("How can the darn thin
be brighter than 9.6 and fainter than 10.4 at the same time?"
Although there will be many doubts, you will be able to be
a VSO'er, and with time you will grow moreproficient and you
may become more "sure". However, many of us never became
more"sure". Perhaps the only ones who become "sure" are
those who possess The Gift.

W. 2.
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HA VE YOU READ ? ?
NATURAL HISTORY Jan. 1974. This journal may be a little harder for you to find
but the effort will be worth it this month. On p.28 is a good summary article of
general interest on the MOON. There are beautiful pictures but the text has
a clear summary of the geologic findings. Have you heard of KREEP? o?érq“alcolite?
(this last is named after ARMstrong, COLlins,and ALdrin) The conclﬁgions that

the moon is neither hot nor cold is most amusing.

ANNALS OF THE N.Y. ACADEMY OF SC. VOL 224 which just arrived and is worth looking
up. Bne little item points out the sense of humour of astronomers. On page 70

G. Burbidge has a short three page article on the red shift of QSOs and with the
36 references to make it more serious but look at his delight¥ul arguments.

NATURE Dec 21 1973 » 453- Planetary alignments solar activity and
climatic change. Just think of the tidal forces on the sun when various planets
align. Jupiter and saturn only rarely and with the inner planets also lined
up the solar storms would be effected and considerable climatic changes would occur.

SCIENCE Jan. 18 74 Page 187. This is an undate on Mars and its
similarity to our moon. This is probablyv the best summary of Mars we are likely
to have for a while.

BY JOVE !! Precisely 130,000 Kilometers from Jupiter. The report -
with pictures, mathematics and all is in the January 25th SCIENCE and is well
worth going after. There is a good diagram cof Pioneer 10 and on page 302 18
a summary of the mission. The next long series of articles is on each individual
research project and results. This is a beautiful series.

If however the mathematics is too much, then turn topage 293 for the
Latest on the innermost satelite of Jupiter, Io. What a magical satellite it is.
It swima in a cloud of hydrogen, it glows with sodium, it gleams brightly
right after coming out from the shadow of the sun.

Murray Cunningham



Featured Constellation for March

Around 10:00 P.M. these nights,a very familliar sight
can be spied,high in the North-east, How good are you at
guessing? O0.K. ... What constellation has the "North American
Indian 'Eye Test'"? This constellation is circumpolar and one can
find M81 & 82 at one end and M51 at the other end. Thed and @ stars
are nearly lined up with 11hr of R.A., If you don't know yet,I'll
give you one more clue,but then you must start coming to the R.A.S.C.
meetings! It is also known as a farm implement...NO! you cannot
look below for the answer,..

vell,of course, 1t's the plough,the big dipper,or ,if you
rrefer,lUrsa Yajor,the great Bear!

Some of the most begutiful ctories about the Diprer have been
told by the FMic Mac Indians of the Maritimes, Nid you know that,
one of the tests before a boy could become a hunter,he had to
resolve Mizar and Alcor? And this was without binoculars, If his
eyes were that good,they were good enough to hunt with,

The Mic Macs always pictured the cup of the Dipver as tﬁe
entire bear, He was pursued by seven hunters (three went home each
winter,le.set)., The hunters were all named after birds,the first
being called Robin, The way the story goes,30obin shot the bear at
the end of the summer. The blood spirted out at Robin and gave him
a red breast! The rest of the blood showered down to ezrth and turned
the leaves, How that for imagination? =very other Indian Nation

had thelr own,yet similar,myth about the Big Dipper,

" Alcor A Y - M82
*________-"‘*\T":\i:far' /‘ M81
. MSl ~ % * o
\
URSA MAJOR \ / P.E.
%




