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Mccting Announcement

On Tucsday,

Fobruary 29,

we will mect in

thc 0lin Hall of Scloence on tho Ncbraska Wesleyan

Compus at T:30.°
taken of the
month,

Y The program will fo:
lunar ¢clipsc
and a scsgsion on scleceting o

turc slidces
obscerved carlicr this
tcloscopce

In dddition we will have er:numbcer of other fcaturcs

and, - of eoursoc,

bring up will bc discusscd.

hove refreshments,

anything any momber wishes to

Naturally wc will

At our last mcoting Larry Stopp, Dr. Gardnor,

and John Johnson brought slidcs,
on the Hale obscrvatory and tho cone
200-1inch telescope,

saw a film
struction of thec

In addition we

Occultation

At about 5:06 a.m.
€C.,S5.T. on thc morning
of March 8, the moon

will pass tangocnt to a
7.6 magnitude star, This
ovent will be visible
only over a very narrow
strip, but thosc in
certain parts of Lincoln
will be ablc. -to sec
somcthing which. could
bc quite spectacular as
wecll as  sciontifically
uscful, X

Through Lincoln the
linc starts = around tho
air basc in North-wcst
Lincoln, ontors the towh
between the university!s
downtown campus and the
state fairgrounds and
then proccecds to the
South-cast, The 1linc
crosses "O" Street at
around 33rd, proccads
through Piodmont, then
to Robert'!s Park, and
finally out into theo
country towards Chancy.
Anyonc living within a
mile or so of this linc
will be able to witnoss
scveral cvents, that is,

.good first

disappearanccs and roe-
appecaranccs . behind the
moon's limb!s mountains
and vallcy!ls, At the
meoting I will bring a
map showing where the
linoc goos cxactly,

The moon itsclf. will
be just slightly passcd

third quarter at .U48%
sunlit, Thec grazc will
occur on the dark side

of thc fioon's disk., -The
moonwfllbo at on alti-
tude of 18° and an agi-
muth of 159°. The sun
will still bc 20° below
tho horizon,.

For thosc in the club
who have never scen a
grazo, this will bo a
expericncce,
For the rest of us it
will bc a chanco to ob-
SOrve one necar homc.

Anyonc who took pic-
turcs of the lunar oce
lipsc this month is askod
to bring them to tho
meciting,

The magazincs ordercd
last mnmonth-=Modcrn As=-
tronomy--have™ arrivcd,
and they will be sold
at the mceting.

e s

In thls ncwslctter, I
am beginning a scrios
of articlcs on tcchnical
subjeccts., Comments and
questions on  technical
subjcects arc sought, It
is my hope that this
column may bccome a por-
manent featurc of the
ncwslotter,

Plousc notec that a
typing orror has been
made ;oquation (8) should
cnd with the torm:

d°b/dt? r sin a
instead of
(d"b/dt)2 r sin a

All rcsults dcrived from
cquation (5) are right
as far as I know,

For Salc: Six-inch rc-

flecter tubc asscmbly,
Phil Kolton, 1.3l ~030L.,

Donn Baker,

the club librarian,

informs mc

thut the following have becn added to the 1lib-

rary. Anyonec.

interestcd in bortowing thesc of

in donating to the library is adviscd to contact

Donn,

Stars by Zim Bakcor

Tnsight into. Astronomy by Leco Mattcrsdorf

Othcr Worlds than Ours

by Richard A, Proctor
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Obéﬁrving in March

During  the  wilnter
months nany oberv0ﬁ§
are ycarning fopr the

wart surmoer nights with
the Milky-Way strctching
overheiad. However, Fobe
ru.ry and March have
their Milky-Way too. If
tho uPCd Just west  of
Wlth a tolascopo, the
obscrver will note the
ficld literally swarm-
ing with faint compactcd
stars, This faint cloud
can bc obscrved rising
from the southcrn horizon

in Puppils and continuing
on upward botwoen Canis
It

Minor and Orion. ;
docsn't stop therc, but
ke ps on going through
southern Gemini, Auriga
and Pcrscus whoere 1t
finally dissipatcs and
dives to the northwest
horizon, Actually these
stars arc
Way; we're just looking
at the other half of the
summer Milky-Way.
Anyway there are some
very bcautiful
clusters in the "other"
Milky-Way. Onc of thcso

is M=L46,a vory rich and

condonscd clustcr con-

taining many dim stars.
this

I recommend for
clustcr dark skics and
avertcd vision, then
you'll scc A
as many stars, Whilc
looking at M-l6, try to
locatc NGC 2438, a faint
planctary ncbula on the
northecrn cdge of M-)6,

It looks like tho Ring
Ncbula -but is half as
large and about two mag-
nitudes fainter., Find-
ing M=-li6 is casy,locato
the brilliant star Sir-
ius in your finder and

in the Milky-

star

about twice

rove 1orth towards Pedred-g-—amd—verted -
until Sirius is at the-

south cdge of the ficld,

Then move straight cast
15 dogrers  ( about L
finder ficlds ) until
you cano to a fuzzy spot,
This 1is M-L47, a much
brightcer and larger
cluster that is onc dc-
groc west of ninth mag=
nitude M-I6. Incidcently
M-lL7 is onc of thec lost
objects in the Messicr
cataloguc, throoc of them
wero plotted wrongly
and later found (M-L7 is
onc of‘thoso) the "other
throc havo ncver beon
found, thoy wcrc cither

comects or unrcsolved
stars. In somc star
atlages Me}7 18" 1listcd
" 38VIIT in Herschel's
Cataloguec, which moans

it was the 38th objoct
in the datagoric coarsoly
scatterod clusters of
stars., 'If & toclescopo
is not at hand at least
swcop this  becautiful
arca with a pair of bi-
noculars for thero are
many bright = clustcrs
scattered around.
Another fine clustor
in wintcr skicsis M=35,
a large, bright clustcer
in tho foot of Gomini,
It is about magnitudc
six, and strctches over
half a degrce 1in arca;
again, usc dark skics

=visiorr=toz
~4it. On the ~
southern  odge of M35
is a small, very faint
cluster that nceds high
power to resolve 1t,
It looks like an olcventh
magnitudd object and-may
cscapc dotection in a
hasty swcrpe. Locato
Eta Gamini in yor findcer
and move . about half a-
ficld north and west and
M-35 will bo :scen casily,

A galaxy I have oftcn
rcad about, NGC 2903, is

apprcclate

~supposcdly a double gale
L GXY e

Norton's Star Atlas
shows- it as two galaxiocs
and scvoeral obscrvers,
including John Herschel,
reportcd sceing a faint
extension that somcwhot
rcscmbled M-51, About
a wock ago I vicwod this
galaxy and saw what scemoed.
to bc a very small ex=-
tension but nothing like
the drewing and doscripe-
tions I'vo scen and
hoard. NGC 2903 is about
magnitude ninc and is
casily found by going
onc decgree south of L.5
magnitudec Lambda Loonis,
which 1s just off the
tip of Lcots sickle, It
would be interesting if
somc mecmbers would viow
this galaxy and roport
what they soc,

Brian Rugg

Scveral currcnt magazines
astronomers,

of intercst to amateur

contain articlcs -
Tho. followe - =

ing arec available at the public librurics:

Aviation Weck & Spacc Tochnology,

Fcb. Ts

1972,
manncd spacc offort;
on Mars 3,

Scicntific

Amcricen, -

Roports on thc joint U.S.-U,S.S.R.
and the cmerging data

" Fob, 1972, p. T2

TIntorcontincntal Radio Astronomy" by XK.I,

Kellermann,



Topics in Celestial Mochanics--I The throc-=body problem

In many problems it is dcsinablc to. . be
able to describe the motions of throo isolated
bodics under the influence of thelr | mutual
gravitational attractions. Among thesec arc
triple star systems, soluar system configur-
ations, and space travel, In what follows I
will derive the differential cquations describ-
ing the cxact motion, and in future months I _
will discuss applications, oy
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I will assumc the reader is familiar with
the rudiments of mechanics in a gravitational
field, as well as vector algebra, The differ-
ential calculus will, of course, . be uscd ex- Sl %
tensively.

As a bcginning, note the figure to the
right in which point P is defined by a distance /x
r, a zencth angle a, and an azimuthal angle b,
all with respcct to an origin O, Then, with i, jJ, and k unit vectors in
the x-, y-, and z-directions respectively, we may define at P threc vec-
tors by the equations:

(1) m =31 sin a cos b+ j sin a sin b + k cos a
(2) n=1cos acosb+3cosasinb-ksina
(3) p=-1isinbd + jcos b

It may be noted that m, n, and p arec unit vectors and are mutually or-
thogonal, In addition, notec that m is a radial vector. From this last
it follows that if we let » Dbe the position vector from P and r is the
magnitude of r, thon -

(L) r=rm

As 1t 1s, wc are interested in the second derivative of r, Hence from
equation (lf) we can determinc

(5) dr/at? = |a®r/at? - r (da/dt)2- r (db/at)2 sineaj

———

+n [2 dr/dt da/at + r a?a/at? - r (db/dt)2 sin a cos al

}a)

o .

+p 2 dr/dt db/dt sin a + r da/dt db/dt cos a

+ (db/dt)2 r sin a|

Now, let us turn our attention to the forces acting on cach of our
three masses, Let us define the origin of our coordinate system to be
the center of mass of the three bodies. Since we arc assuming the system
1s not being acted upon by outside forces, thore is no accelleration of
the center of mass.. Let us. denote the threcc masscs by M1, Mo, and Mj3. In
addition, subscripts on r, a, or b will rcfer to the coordinate of that
particular body. Morcover, subscripts will also be used on unit vectors
according to the mass to which they refer,




Remember, now, the vectorial nature of the gravitational force. Then
the force on Ml, call it El’ can be written

3

i

= ¢ M| 3
(6) Ep = G My, 815/(815)7 + My 8,,5/(8,5)

where §1 and §l are the vectors from Ml to M2>and Ml to M3 respectively, ﬁ
and 8, fnd 515 dre the magnitudes. But

i 7 ¢ = . . ;
i B1p STl
(€) B3 =rymy-rm
while we have

3 2 = 9
(9) (5,07 = (8;,)°(8;,)

(10) (513)2 = (§13)’(§13)

All of these may be computed by referring to cquations (1) to (3), remem-
bering to keep track of supscripts.
But the force may alternately be described by

(11} Fy =my (Eyemy) + ny (Fyeng) + py (Fpepy)

Finally, we are left with, after computing the above by substituting (7)
and (8) into (6) and then into (11); and finally equating coeficients be=-
tween (5) and (11) to leave us:

(12) dzrl/dt2 - rq (dal/dt)2 - rq (dbl/dt)2 sinzal =

ge ?ﬁg/(812)3-(r2 myem, - rq) * M3/ (814)° (ry myemy - rq)]

(13) ; dri/dt da,/dt + r, d%a /at? - r, (ab /at)2 sin a, cos a, =

£ 1 1

¢ {¥2 rp mp'my/(81p)3 + My vy myrmy/(814)3 |

B

(1) 2 dry/dt dbq/dt sin ag + ry daq/dt dby/dt cos aq
+ M3 r3 m3epr/(813)3 |

These are the desired equations of motion. Similar equations may be got-
ten for Mp and M3. Of course these equations are, in general, not solva-
ble. NeverthelecSs from these many useful and important results may fall
out, and I will begin to discuss these next month,

Still, let us examine what we have a little moré closely. To begin
with. let M, go to zero and r, go to infinity. Then, if ay = aé = pi/2 5
the above equa tions reduce t@ a simple and fimiliar form, they~ become a
set of equations describing the two-body problem., Note if we do not let
all a-terms drop out, we still have a two-body problem, but the equations
are no longer solvable.

o+s+eeEd Woerner



Gravitational Radiation.

On Thursday, Fobnuary'

2y, Dr., Campbcll of the
University of Ncbraska
department of physies
prescnted a colloquium
on gravitational rad=-
iation,

D», Campbcll's pro=-
scntation began with a
recvicw of oxporiments
which recvealed the cx-
istence of gravitational
radiation, as prcdicted
by gcnecral rolativitye.
Howcver,as he cxplainced,
difficultics in inter-
proting the data arisc
in that if thc radiation
is assumcd to bc iso-

-wellts

trople, cach pu%ﬁo con=
tains about 1€ crgs
of cnergy, about that
of the rest mess of the
sun. Since -eatimatcs
arc that about ton pulscs
occur daily, wec arc lcd
to a maximum ago for g
galaxy likc ours of 10
yecars, which is far too
short.

Next, ignoring these
difficultics for a while,
Dr, Campbell showed that
from the cquations of
gencral relativity we

-may writc a sct of cquae

tions analogous to Maxe
equations Lop
clcctromagnctics, From
hecse wo can show that
only a changing quadru-

pole ( or higher pole )
can produco gravitational
radiation.

Foll'dwing this eamo
some discussion on pdle
arization and thon a
discussion of the moeh-
anics of thc expcriments
planned to dectoct the
variously polarized rad-
lation.

AL Jddat, Dire Campbell
rcturned to the problicm
of sourccs. His cale
evlations show that only
exotic sources.such as
the collapse of a star
in%o a black holc, or a
binary composed of two
black holcs will sopve,.

Ed Woorner

The Age of Aquarius

A popular song claims
that the age of Aguarius
is dawning. Su>h a
claim, however, 1is a
little hard to justify
astronomically.

Some threce millenia
ago, sky watchers noted
that the sun was always
in the constecllatici of
Arlies on the verial
sguinox, This, they
thought, was a constent
phonomenon,

Nevertheclcecss, as time
passcd it bccame clcar
that cach - vernal equi-
nox occurrcd with the
sun a little " eloscr to
the constcllation of

-Pisees, Flnally, by the

yecar 220 A. D, we had
actually entercd thoe
ago of Pisees,

Stiil, thc advanco of
the ccquinoxes continuo
due to the preccssions
of the _carith's -.axcs.
By this I mecan that the
carth 1s spinning like
a top, cach spin taking

P i

26,000 years. It 1s
this spin which will
cventually  causc tho
vernal equinox to cntor
Agnuarius, but not for
another 05 ycars, or
the yecar 2375,

Right now, thec sun is
in Pisccs on March 21,
Noverthelcss, pcoplc
born on March 21, are
called Arians. Such
iraccuracics causec age
tronomcrs to loosec pat-
icnco with astrologeors.

BEd Wocrner
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me know if there arc any

l. Donn Baker

2. Felis Cavosic
3. Dr,
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8. Dr.

John Clothier

James Gardner
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