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In the last few years, astronomers have been able to get close
up ~ictures of the near and far sides of the moon; of Mars, which fail
to show any canals, but do show a cratered surface; and of Venus, which
photographically presents no more detail of the surface at a thousand
miles thean at ten million miles. Aside from these photographs very little
is known of the surface details of the other planets and many of the details
of the Universe are hidden from us.

The reasons for this are threefold; the distances involved; the
practical limit of earth bound telescopes; and the earth's atmosphere
through which even the largest telescopes on top of mountains must look.

We can only overcome the distance problem by travelling through
space. IEither manned or unmanned trips to the planets will probably
be made in the near future and of course this is the best answer of all
for detailed planetary study. It is unlikely any telescopes much
larger than the 200" Hale will be built. Attempts to lick the atmosphere
problem are now being made.

The sharpest photograph ever taken of Uranus was obtained with a 36"
telescope under a balloon at 80,000 feet when Uranus was only 1.6 billion
miles from earth (only!) its closest approach, presenting a disc 4 seconds
of arc across (or 1/450 the size of the earth}. The 1/10 of a second
resolution of this picture is hardly enough to show any detail (to my eye
the picture just appears as a speckled circle) but it is still 10 times
snarper than any taken from earth. Stratoscope II also photographed
Jupiter and its satellite Io as well as the nucleus of a Seyfert galaxy.
This was the work of Denielson and Schwartzchild of Princeton University
Observatory.

The other answer to the atmosphere problem is an orbiting
Astronomical Observatory (0.Af). NASA has tried three times to launch such
an observatory. Only the second attempt, in December 1968 has succeeded,
and exceeded expectations about its performance. It has seen things no
earth based scope will ever see. It has mapped the Universe in ultra-
violet light, discoverdiozone on lLiars, the hydrogen cloud around a comet;
that ordinary galaxies produce much more U.V. than expected and that the
hottest stars are burning hydrogen even faster than believed.

The fact that last November's abortive launch cost ¢98 million and
could have bought 5 Palomar's makes many astronomers shudder, but must be
chalked up to experience.

Regardless how the foregoing makes viewing from earth sound, we are
not completely blind and there are many beautiful sights waiting to be
looked at. A few of us in the next few months may be in a better position
to see them. The Society has received several mirror-grinding kits, and
several members will be grinding - 2 Richfield 15.5 cm (6") - think metric
telescopes and 3 - 20.6 cm (8") telescopes. There should be a lot of good
viewing ahead and besides I've been told that being in orbit is Jjust a
state of mind. '

JeSe

Ref: Natural History Feb. 1971, T'g. 46
Dec. 1970, Pg. 53
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Date: larch 19, 1971.

Place: Tupper Building

Time: 8:00 p.m. sharp

Speaker: J. A. Wheeler of
Princeton University

Subject:= Qur Universe: The Known and the Unknown

Would members please note, that for this month
only, we shall be going to the Tupper Building.
It was decided that as this lecture coincided
with our regular meeting night, members might

wish to take advantage of hearing this lecture.

Newsletter is printed: Thanks to the goodwill of the
Nova Scotia Museum of Science
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The regular monthly meeting of the Royal Astronomical Society

of Ccnada, Halifax Center, was held on February 19, 1971.
cpeaker for the evening was Lr. Roy Bishop.
the subject of Astrophotography. This was an extremely informative
For the benefit of the members who were unable to be

lecture.

Guest

Jr. Bishop spoke on

present on that evening, a copy of Dr. Bishop's talk, or more

correctly, an outline of the points which he discussed, is incluced
e were fortunate in being able to view
liceting adjourned at

with this Newsletter.
some beautiful slides taken by Dr. Bishop.
Coffee was served.

10:30.

NVOvA MOTE'S
AFT RonvyTs.

T e—

fTHE PROFE SSOR
1S GRINDING
ANOTHER LENS,

E.H.

Y
[

7

="

WONDER IF IT 1S FOR A
NEUTDVIAN,
CASERRANIAN,
OR sSMmiDT

TELG Sco PR

)

— o B ]

L—\ | WHAT ARE You ? — ~ / '-;
GRINDING PROFESSOR | {

i

— |

A COMNTACT LENS ) {

i

|

gm-L |\






-4 -

NOTES ON ASTROPHOTOGRAPHY *

Essential Points

1./ Good optics.

2./ Steady supports (tripods, mounts, drives).

3. Good Seeing (steady atmosphere) for high power work.
4.: Your own darkroom (for black and white photography).

Camera

Any good camera can be used for astrorhotography; however,
35 mm (or 24"x 24") SLK cameras are the most versatile.
With such cameras shutter recoil vibration can be avoided
for exposures of t > 1ls by using a "cardboard shutter".

lenses: The best is none too good. (8$)

Filters: Most useful: K2 (yellow) with refractors.
D4, NDS5 for the Sun.

Camera - Telescope Combinations:

1. Frime Focus: No eyepiece or camera lens.
[lay use a Iarlow lens to provide a larger
and more accesgsible image.

2. Eyepiece frojection:

(a) No camera lens: Effective focal length equals the
nagnification of the telescovne times
EFL = M x Dgr  the distance between the eyepiece
and the film.

(b) With camera lens: iffective focal length equals the
magnification of the telescore times
EFL = M x fg4 the focal length of the cemera lens.

( In both (a) and (b): Effective f/# = EFL/Dg
where D, is the diameter of the objective lens or mirror.)

Focusing: Usual method: Ground glage screen.

Best method: Clear glass screen with cross-hair on it.
(Adjust so imase and cross-hair both sharp.)

*
For the Halifax Center of the R. A. S. C.
K. L. Bishop February 19, 1971 -



Films

Recommended all purpose films for astrophotograrhy:

Black and white: Tri-X
Color: ~Kodachrome-£, H.3. Ixtachrome.

(Store in a freezer.)
ASA # stated is valid for moderate light levels and t < 30s
"Reciprocity law": t e 1/light

For long exposures this law fails in such a way that the
effective ASA drops. The effect varies from one film type
to another and, in the cace of color film, differs among
the three color layers with the result that the color
balance is upset.

Low temperatures cause ASA #'s to drop at ordinary light levels,
but to rise (3 to 10 times !) at low light levels.

Dry ice or liguid CO2 expansion produces -190°F.
Use dry air or, better, a vacuum (~ 0.1 torr) to avoid frost.

Develop black and white films in a contrasty developer, such
as Kodak D-19, and/or overdevelop some (tc x2) for better
contrast. ~

f/# 's

For extended objects the f/# is a useful varamneter.

For stars the f/%# is of no use. In this case only the aperture
area counts.

Sky light limits exporure times: /1 t ~ 10m
/2 t ~ 1h
£/5.G t ~ 9ll nieht

Hence for a given aperture , longer tocal lensths
(larger f/#) can vhoto;rarl fainter starcs.
Size of finest detail projected on film = A x f/#
(wavelength of pipht —
Thus for low f/i#'s (< 3C) need tine grain film to maxe use
of the resolving power of the optice.

Drive

Earth rotates. Use equatorial mount with slow motion drive in
R. A. (and declination) to compensate. Cbserve out of focus
star, planet, moon feature, etc. asrainst cross hair in guide
scope to track.

No drive needed for: Camera only if t £ 10s

Through telescore if t £ 4s



SUBJECT OPTICAL ARRANGEMENT TYPICAL EXPOSURE COMMENTS
: TM«; nOJm,‘\m:QHmo.) Pinw - \.w n_.Jn» ‘ojuA:) - H.S. no_o«, .ﬂ;«j 930’ .m\u\ F.i: .)nnoq.oﬁ
W..Ii_g\ .L..nwﬂ P:m_n COSX. Am.*ow nwois.+o W.\a..vt oY %E. all sTarsg +_Jo,+ one Ccan see E._.I; .IJN
Stars camera alone. Por mrﬁoﬁ—v _ijo,umm over a naked eye jn ~ l0s. (No drive ) .
wide e td
> Open « globular clusters, 2 o wider than m\rr.. Jong t. P_..o:dm apertures and leng focal
camera + telescope lengths desirable (e, large felescope)
Meteors Camera alone . Prive No wider than §£/2.9 Patience 1nAc._.)m% NC% serendipity )
preferable to avod star trails| Long t . Meteor shouers ouseful .
ﬁo...:mﬁm ' Fa<t h_ . [
$log te .w\# t as dm , wide angle , low Sl
MWM...MMM. A>m hv«, 3»#003mv \N p For comets lenses desirable .
Light ; ete. Wider +Yor aurora , etc. ADJOA a dark sky 1)

Sun

Camera + +m_mvra+o ar ATm_nmno_vm‘
Minitmom EFL ~ 20 Inches.

Danger to eye and camera !

Cut _.\.,+03mm+< ((.._.r rmﬁanfm,
Emnw.mm or N.D. filters T.v& or 5,

View Tu _vﬂo,.umn.p._o,)»o«, with
objective fiiter. (Questar).

Fovr ASA

/i
[ *\uN ND4 "

125
NDS b;+ er

The ow_io:urm«,m s steadiest
in the early 5)01.)...;@ or uc:.n

after a n_ocoﬁ,d _umj.oL.
Fine gran b:.ﬁ is desirable .

Camera + T”nﬁfa.? or *m_mmnowm. ASA 32 Isos 3/8 Quarter Fine uﬂs,.”) Lilem s desirable .
Maon Mo EFL 20 inch " st Crescent Good seeing essential
mimam Inches . n m.?&. Fall Sun or Moen: H?pun Site Z-.Io_um EFL
WO_EW.. ND«..ﬂ_.nTADw abave bou. WCJv m _ e 0 e HUTC) .Lm: rnboﬂn
Camera + telephsts or +Lnrawm. Totel: ASA 125 5/ M,MMA-.n.%__“Mn [ Plan well et

Ec _..mmmm

Minimoy EFL ~ 20 inches.

ﬁD;nqo, Dﬂo.)n ho«. 39~+._vpm
ex posure vmmﬁc»n.)no.

Prowainences: 1/30 s
Corona: Y4s = Ss

Lunar: Partial: ASA 125 £[n 355> |s
Total: " §s +

v+o*o_..+4 is unceal.

A totad lunar eclipse in a dark clear
sky is one od the most beautilyl
sights in the heavens.

Planets

Camera + .ﬁmgmmnoﬁum
Minimum EFL ~ 4 ft.
I Qqu..ﬂc:)m ~4"> mv:

Flso = 3/1so desivable

ASA 125 $fieo t~Is—> 10s

cho;i\,g of Owj.nw and. steadiness of

drive, mount ¥ Qﬁgouwrn«m od
utmost importance. Mast dPL it

type of astrophotography -

zmrf_gm

Prime focus «with large
aperture and long EFL

Po)u exposures

Torn betueen low 5[4 FPor _..urﬁ
ond long EFL for size.

Large reflectors (g8"+) best.

e
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FPSTT.OMN TRTGAY
FPPSTTON  ATTRTGA . By H. J. Freeland

"he hietory of fhe eclineine hinary f=Aur die, in manv resneeis,
oo Tistors of astronhvaics durine the vnast gix deecsdes,"  “n pote
e, Otto Strove in 1062 (1), concernine one of the mort hafflins
cteller svatems vet discovereds And mow in 1071 =Aur hae roised

4

ita herd 2~a2in o challence the astrovnhyeicists, and, nerbsna, tn

~ive us our firgt ohonrvation of the most elusive ohiect in the universo

the cosmin 'hlack hole', TFirstly, let us surver what is 'mown ahout th

star, §¢=hur is » variable ster,(thic much has been lnowm for mans
wesre), and varies itas maomitude betwe n w0 and 2,2 with remeriahln
nrecision, and with 8 very nrecise neriod of 27,1 vears., Mlose
evamination ol the smectral lines shows meriodiec ahifte in e Tirnns
inGicatine that the star snnroacheg the tarth, =2nd thon rece’ics irne
us with a verv nrecise neriod of 27.71 vears, The conclusion then -
that g=fur must be an Aleol tvne eclinsine binarv svstem, Thaet i-
the observed star, let us call 1t ster A, has an inviaible commanior,
ster B, which veriodically nassea between comnonent A 2nd the “nvii
so causine the observed variations in bhrichtness. 'This ia whern o
nroblems begin. Tet us continue the surver by auickly decerihin-
some further obaervations. E=Aur is an eclingine hinary eveaton,
conei~tine of an F2 sunersiant, the nrimery, afar A, and an iryicisle
commanion, star R, The mess of 4 ig agbout W timea the mags of +he
ant the masg of B is 2bout 2 times the mass of the sun, Turin~
eclinse, the only chances occurrine in the snectrum conasigt o thr
introduction of 2 few absorntion lines, characteristic nf ~ rel:tin”
small amount of tenuous, low temnerature, ecas, T R were in o nue
hurnmine atace of evolution, then ita Juminosity would he emecter ie
ahout 209 of that of 4, but it is invieible. ‘ence it ret he oitios
very lerre, and so tenuous, or else very emall, Sunnnse b furpec o
to be inst a very large mase of cool rcas, in gome ¥ind of nre—cto’Tos

etare, 'The disteance between the two comnorenta i« shout 20 oativona ?

~

unite, (35 a,u,), so, the diemeter of " could not eveeed nhout 17 = n, .

hecause coctherwiase ite orbit would not be stahle, ut 17 it wore 1 od

small, tren the temmerature at the centre would have *to oveecrd 10 4090

and 3 . "t were that hot we would certainly see the vradiction
emittes, So a verv larce model for N cormot fit the oheorvetinne 0

mevhe it ia verv small, Tts mass is far fon creot fo ~1low it 40 b
white dwarf, or a neutron ster, besides which, wr would certainly o

ahle to deatect the radistion from these, and so we nre 1lod %o +the ol
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réﬁaining alternative, a 'black hole'.

i ‘Cosmic black holes' are what remains after a celestial body has
collansed under its own gravitational field. Within black holes the
snacetime continuum, or more nrecisely, the metric, is so strongly
curvedhthat nothing can escane from the gravitational field of the body,
not even lisht. -Since light cannot escare, they are invisible, and can
only be detected by their gravitational interaction with other bodies.
Any amount of matter or energy can be dropped from normal space into these
holes, but once in; there is no way out. The existence of black holes
is predicted by Einsteins General Theory of Relativity, but not by
Newtons theory of cravitation.

So, the suggestion was made this year, by Cameron and Stothers (1{,
(2), that the unseen component of f-Aur is a black hole, or, as they
term it, a 'collapsar'. The suggestion is that a black hole would not
contribute to the spectrum of the system, but micht have a large
envelope of gas trapved around it that would obscure the primary during
an eclipse, and so produce the observed absorption lines in the snectrum.
A1l of this seems to coincide quite nicely with observation. However,
let us look a little closer at the theorve. A black hole would have *o
be formed by the collapse of the remnant ~f a suner-nova,
hence the term 'collapsar', and so nreasupnoses a higchly advanced stage
of evolution. However, the mass of the B component is less then that
of the A component.s If B had had a lar-er méés then A in its rre-nova
stage, then it would have to have ejected at leats 17 solar messes
during the nova explosion. Such a laree loss of mrss would heve cenand
the remnant, which is now B, to have been ejected from the binary evates,
Hence, since they are still associsted, the amount of mass eiected wos
comparatively small, and, the mass of - has always been Jess than the

mass of A. (The ellinticity of the orbits of the components is onlx
0.17, simmifying a very small mass eiection during the nove stace,)
Howevér, it is well known that heavv stare evolve coneiderablv more —oni 1w
than lighter stars, arc © eince we muat assume that the two
components were formed at the srume time, (it is hard toimacine how tho
components of a binary svstem could be formed in eny other way), we
arrive at a paradox. B is older than A, evolntion wise that ies, It
A should be older than B, =snd we must ask the cuestion, why is A at
an earlier stage of evolution than B when it should be the other wav
round?

Derek Hook recently suggested = solution, that a larse protostar
might have been formed, sgone nova, leavines a2 remmant that collansed to
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form B, and ejecta which later condensed to form A, This is an imaginative
sur~estion, but I have found, unfortunately, one obhiection teo it,
Thet diz; ancular momentum would have to he conserved in the system,
A so the momentum existine nresently as orbital sngular momentum
would have to h2ve been present in the nrotostar as rotationzal anoular
momnetum, or snin. This would have given the protostar a rather
indecently large rotation rate,
Problems with =Aur still remain,

Q ] ‘F‘ '.]RT-TIF(L 2D e

1) The story of Ensilen Aurigee,

0Otto Struvc Skyv and Te]pqﬂone rarch 10A2,
?) Twvidence for a collensar in the binary svstem g-Aur,
A. Cameron Noture 229/178/1071

3) Collansars, infrared disks, sudinvikible secondesries of masaive
R. Stothers. Nature 226/180/1971 /binarv stars,
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THE ROYAL ASTRONOMICAL SOCIETY OF CANADA

252 COLLEGE STREET TORONTO 2B, ONTARIO

REQUEST FOR PAPERS - 1971 GENERAL ASSEMBLY

As usual, one of the highlights of the 1971 General Assembly in Hamilton (co-hosted
by the Hamilton and Niagara Falls Centres) will be the Session for Papers.

Members are invited to contribute by submitting short papers on such topics as his-
torical astronomy, instrumentation, the results of original observational programs,
etc. The time allotted to each paper will be 10-12 minutes. Please note:

1. Members attached to Centres must have their paper approved by the Executive or
Council of their Centre before submitting the paper in final form.

2. An abstract or summary of the paper (about 150 words) should be sent to:

Dr. Ernest Seaquist,

Chairman, Committee for Papers,
252 College Street,

Toronto 2-b, Ontario

not later than April 1, 1971. The size of slides you intend to use or any special
facilities you may require for demonstrations should be indicated. If you are unable
to attend the General Assembly but wish your paper to be read by another member,
this should also be stated.

The manuscript of the paper IN FINAL FORM should be forwarded to Dr. Seaquist by
APRIL 23, 1971.

The Committee for Papers requests that Officers of Centres draw this notice to the
attention of the members of their Centres. Papers from unattached members are, of
course, equally welcome. Thank you!

Ernest R. Seaquist,
Chairman,
1 March, 1971. Committee for Papers.






