


G.N, Patterson
Most peopie unfandiar with astronomy, snd even many ameteuc asironomscs,
hend to consider the Earth roteting about. its polar axis (the day), snd abeo:
the Sun (the year) as the only motions of the Earth, Any astronomer veing
only these two motions would find it very difficult to ewmlain why the sters
appeas Lo change posilicus or to arclve st the correct figure for the proper

motions of fthe stars and galaxies.

The trus motion of the Earth 4s s mach more complax mowsment, bul «an
be broken down intc several major individual motions which can be sumasrised
as followa: |

a) Daily rotatlon about the polar axis,

bj YMonthiy" rotation shout the Baryeentre,

¢) Annval rotation about the Sum,

d) NMatabion of the Polar Axis,

8) Precession of the Polar Axis,

£) Rotation about the Galactic Center, and,

g} Movement of our Galaxy,

let us look at each motion separately and in detail,

P DAXLY ROTATION ABOUT THE POLAR AXIS

Here there are two differant time intervals of rotation to consider,
The time period from 12300 noon one day to 12:00 noon the next day, ie, the
shortest interval between the Sun being in the same position in the sky, im

whe solar day with a mean time of 24 hours, 1T instead we consider Lhe bims
tur khe Farth fo rolate from a star at the zeniih one night until the sams ia

ie at the zenlth the next night we find the time is anly 23 hours, 56 minutesm,
49 seconds of mean soclar {ime, about 3 minutes, % seconds lusa than Lhe
solar day, This lesssr time is the sidersal day and represents s biuw 1)
robation of bthe Earth, Why then the extra time of 3 winutes, 56 seuonin

in the soiar day? o undersiand this wve must realize thal the Earih has
changed position in ils solar orbit during one "day®, end hanee must tuin
nearly one degras (0,986°) further to bring the same point on 1is gurface

under the Sun again, Figure 1 illnstrates ihis requiremnant,
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Flgurs J: Disgram showing »cbuiion of Farbh snd . svolntdon alnnd
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The angle of 17 is highly amaggerated, The Jewil, shertdog ab &, Liey

B, a day later, BSideveal noon occurs wen the [omal Bgudnem wai oF Avdes)

-

liss direectly overheardl, bt Bhe Sun will not bo o covhead wobll spo. o cirsiely

fouy more minubes have elapses,
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2, HOTATION OF THE BARTH ABQUT Tk B

~em

The Earth-Moon msy be considersd as o to-vtenet eyatem which wotchas

about a common center-of-mass. To vimualize this, conshder wo nossen. ane

2qual to the Farth, the other the Moon, egualling 0.0123 Barth masv., sislh
U, e

mounbed o opposibe ands of a voler 235,900 wiles long. {Figuse 2.

1

asnject is to find the point of Lnlence or center—of-mass of Lhis & raten,
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leocation of Lhe Baryveeniire
M = m{238,900 ~ xz) = 0,0023M(238,%00 -

Solwving for "x" gives a figure of 290%,766 miles from the Merthlo
center. This is a mean fignurs sinee the orbit of the Muon is elliphicrl,
worying from 221,463 wlles at periges to 252,710 wiles ui apomas, on “x®
veries from 2690.88 to 090,55 milas from tha Farbhle sanber. Thia
votation polnt is knows as the Rarvesntie, aad noiunlly shifte arewnd Goles
the Earth's surface to keep in iize with the Moow, eo this mobion iu e

A 1

complex in itself. The peried of time Tor ons rnch roteiion ig 25 e,
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12 hovrs, ALl minubal "
It is the Baryeeatie Hhs’

not the center ol the Baril.

Earth oscillabtas back and foyibt |0 soughis o

synodic month to ecomplato cech o 0o e m

outer space is epicyclie in motion, inciuvdiung - s

ghown in Figure 3.
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Figure 3: Path of the Earth and Wocn, assen Dvom abow
3, MOTION OF THE FARTH ABOUT TUE SUMN
The path of the Fevth (RBerycentre) about the Sun is an ellip
a semi-major axis of 92,96 millilon miloe and an eccentcicliy of 0,017
parihelion {closest to the Sun) the Farth is 1,10 million milse 7o um
Sun, and at aphelion {furthest. from the Sunj the distance te W47
miles, The totsl orbital path is epproccmately 480 miilion miies, snd ha
mean orbitsl velocity is 18.5 miloe per second, In accordanza v th fapiorts

Second Law, this orbital velocity is grenter at perihelion snd leoas ab phakie

B £y

The time taken to complete one orbit ie one sldereal yesi, ov 365 dove
hours, 9 minutes and 10 seconda, Thie ls shewn in Migove h {Cover Page)
where an elliptical orbit is assumed for Havth. This, in fach, is nai
totally correct — it is the center-of-maus of Lhe Barth-loon ayoiom thar
follows the elliptical path. The center of the Farth oseillaiss nosab chin

elliptical path in a somewhat sinusoidal mo%icn as shown in Figoro L.
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Figure 3:; Path of the Ferth-Moon eystem in Solar Crbilb

Lo NUTATION OF THE POLAR AXIS

Nutation means nodding, snd thie is Literally the motden tvenciiiived
to the Earth's axis by the movement, of the Moon in a North=South 47 lochi
The Earth's gxis ls inclined approximetely 23,5° to the eseliptie hui tie
Moon's orbital plane is inclined only 5° to the scliptic, This wassilc
in the Moon's orbit oscillating North and South of the Farth'e cguofarial
plane between ﬂ(23050‘) - 5°),, oy between 2 28,5° of Declination. A coemnl.eta
cyele of the Moon between these limits tekes place over a period of 18,62,
years, and results in a total movement of the Earth's polar awie of %2
geconds of Gre, or approximately one nine-thousandth (1/9000) of the 23,5
declination angle. The shift of the poler axis on the Farth's suriaca et
the pole amounts to approximately a 940-foot diameter ecircle.
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Figure 6: Nutation of the Polar ixims

The Nutation of the poler axie ie closely connected with the Sare
or eclipse cycle which takes place in spproximately the eame lmz, -
18.03 years, Nutation is colneident with the ne:t motion, Precu-cion,

(To be nantinsad)




Ae 2 beneilt of sur suboseription to ASTROIOIY wagezine,
wo get two frco 40 word sdvertisemonts dn the Aptogelort section
sach yoeanr, I’ any penmber hos somethiny to sdvsrdise, he oculd
use thin, Feo the Presidont o Trecsurar &f you are dntoroodsd,

By .ho way, Af you havo any theughts about the usefullnoss
of tho ungamine, ploaso mentien it %o somo exooutive mombor,
It ip irportant that wo spond our snall budget for subscripilons
on t'ings thet you llks,

g

Bvor Deverddge, & wenber in Perveupine Plain whe doss nat
ofton gav dnte noelings, reports 4bat he has vessutly comploted
and put into operation tww tolesowposy & 4,25 inch £/12.2
Neawrtanian and an 8 $neh £/7 Uewtondan, He writes, "sctually,
the long foous 44 43 almest aa good en kright objoets 1ike
Jupiter ao the 8" is at low powors, le hawo not yot odded woznm
gear controls, braken «r sotting eireles to the 8" and T on uoing
enly low pover with a nmuell danoged diagemal.' He alse roports
that he obsarved the asdincel 1light about Seplember 20,

= o« subnittod by Alan Dlasiowoll,
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GENERAL MEE TING,

DATL:  Degenber 19, 1974, )
THE:s &100 PIL

FLACEy Reom B¥ll, Health #oloncos Buiiding,
{ caroan fron miservatory)

ACENDA: Reguler business, Films "The Strange Caso of
the Cosnile Roywo"

SR I Yo LK AU I L S

HOTICE TO ALL MELBERS;
Tho Hanhipoks have arrived and all nmonbesw whe have not yot
regaldwad eno can pet thddr geny at the goncral nceting,

_E}_JET'Z3AIUf‘I'A[5 CLASSES
Tho Degenbar 24 fundonentals olass is te be sancalled, Tho
noxt elase will be held on January 14, 1975,

PIIYSICS FOR FUIL FILi SuRLSy
The Phyniocs for Fun filn and lecture serdes is oneo agcin
being held, Tho next activity in the sordiecs will be a
looture on Janunry 8 on "Autemation and Scodety".

All are welcemo,

LIBRARY
Holp will be ncoded te et our library oloanc. up, The d:t-
iz January 11 (Saturday) at 2:30 P,

THC EXUCUTIVE ISHES YOU A IEIRY SNRISTIAS
ATD

A TAPYY §UST YoAL.




¢ M nipces of Lhe Brocutige Mowk! g
SRARATODS vambey, oA 4.0
Held in Lhe Obsoruvatosy
NSovember Z, L8974 3:00 pom
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rpasanit sy Gld and New Breciotive

Wandel Frenzel . Past Pregldent -~ Activites
Halyns Foenute - President - Past Editor
Malokiie Jndress - Secratary

Alan Blmckuall - Treasarer

Gordon Fattarzon - (Past) Activites

Jim Young .. VB/PR

Ron Waldron - Past VO/PR

Hugh Huntar - Lilwarian

Diee. Holdan « Centrs Rep. Programing
Merly'Melby - Couvacililor

Grag Towstaqgo Davae Pristups - Bdltor
Dovg Back - Broace Pulton - Councillors

T T IR STl 11 TV TR 1 e ATt S U o B S 3 Sl 344 93 Sl G0 65 P . e P

Ttem ertall Act.ion

10, The meeting was opened. 3:30 p.m.

il. 7The duplicator is bhow bought and put in the iibrary,

1Z. Pusitions of the new executive were dAiscussed smong the past and
mresent executive members.,

13e  Fundamental clags are being held the 2nd and 4th Tueesdeys ia the
chaervatory a* 7:30 to 10:00 p,m,

14. Uaturdays - Astrophotography classes are being held at Gordon Tattersag'y
home (73 Baldwin Cres,) starting 8:00 p.m. weather permitting.

1%,  Saburday November 23, 2:00 pem. Library inventory. Please yeturn
OO o

16, The posgition of Centre Representative is now oper, and a weasbeg to
replace v, Holden is being looked into.

7. Motion for adjournment. Loug Beck _
e Hunter Criried

Minutes of the General Mastirg
Saskatoon Centre, R.A.5.C,
Hald in the Hsalth Science Bldg. Fm. 111
NHowvember 19, 1974 8:00 p.me

Pregenty Praasident - Halyna Kornuta VPTPR = Jim Young
Seczetary - Melodie Andrews Libra:y - Hugh Huohes
Treasirer - Alan Blackwall Activ:ties - Wendel 'ranzal
iditore - Greg Towatego Progreamming = Dr, Hoiden

Seb-Councillors - MerlysMalby
Doug Beck
Reuce Fulton

Abannt e BEiitor - Dave Pristupa

1t em“'“"‘ Datail - i T T ek ion

i, wﬂ’.'a‘m mm;inﬁ £ t:;f"md at. 830’5_‘}:3.‘.:!"1,,*
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Motion for adoption n§goc%gh§¢ ninutes _ BLLY moDenaid

‘ y Gordobp Patters
Plasse note that fees are dua. ngr{ed

Hominations for Cantre Representotive.
Motion fog Contre Representative to be Wendel Frenzel.
Ggrdon Patterson
' Jim Young Carried
The meteor shower October 20-21 was very good. Wenda s o
the only member who turned out. LI L Fracsal wan
A lecture by Gordon Patterson on the “Verious Motions of the Faxth, ™
was given, -
Handbeoks have arrived und were given out at the 3 s
Motion for adjournment. «nd of the meeting.
Merlyn Melby
Doug Beck  Carried




