
MACARTHUR ASTRONOMICAI- SOCTETY

MAS Newsletter
.IULY 1996

qu$t sPt{t2zs?22510ut1 t 28,02t

Hello trd w.lcome ro au our DembeN

li's oificial. We m now Macanhur
Astunonical S@iery Inco,?orared. Ard
insured We have ody ro gain apprcvat
ftom thc Dep,rtnenr ol Cading and
Racins b 6eco@ a chrirable or8uisarion

Thant you ro rhose who wor€ diclcs
d panicipared in helpidE ro rDke our

Newslctte. one of lhe bigg6t and bca
thrcughour rhe NSW Smierics.It h srearly
appEiatd by Bob and mysela

Or 161 s6 night was a rca$.abty goon
success. D.slite Lhe atuious wearher nr
Cmptellbw., od 3ir€ vas cloudy at fiNr
bui wirh mme patien.e, a lot of us c.joyed
$ary skies nom 7.30 io 10!n.I rcalisc
sme p6ptc didn'l wa ro Embb unh
the suspicious lmk.g clouds.

'l he @in hishlieht ror me, other rhar
seinglupnqand the Smll Mdsellanic
Cloud. *d @nrer Hale Bopp. Ii kind of
hakes up lor missing llyatubte. Hale.
Bopp is going to be much bii8hror eund
May 199? d should he wonh $o wait.

Cazin8 at 6e rm was noihe only fom
orenEnai.ment rhal night. Sone otus
deided b play det{nlcs and i.v€stiglre
sme mins of a deposii ol siolen gmds
Wc @poftd n io rhe police md retumed
mos of tlE imponbr items ro rhc licton
,olie shlion. Our invesngatm were

As mo! of you already know. Bob is
ralkirg ionighr on Mqsuring lhe Disrances

Next donrh Perer Drucry wiu edocare us
on rhe us orplectstheEs (sd wheels)
.nd $ chans. This wouldrlso be a grMr
chtrcc ro h.ve sonre pncri.al ox!frience in
findi.gour where b lcaie sds md
@n$elladons in thc sky if ftnbeN aI have
deir own srd whel The only way rhis is
losible is lor m.hb6 w ring.haper
wheeh to*ire rheir nane do*n on rh€ lisr
on the Notice Boad. I .rue kno* by dris
Iuly meetlng so as to order wheh roi
approx. $5 €ach.Ir I cannor order 20, rhc
co$ wilr be$7.95. sk, trd splce n4d 3
weeks to Eet in enough. it would b€ gear
ro have al leasr o.e stu vheel b.Ncn rwo
membc ! heAuEunmtine

Speakes m rcquned for Sepcmbcr a.d
Novehb.r I do hale onc spealer lined trp
with a daie b con6m Pleace ler nc know
ir you c 6ll on a lopic of your cioicc
(ashnomy) or have conracr wiih sonsne
whom you thi.k would like b ad.lres u!
this yea or next. I al$ havc sone guesr
lecfure6 *ith no conlmed dats who ee
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PRESIDENTS REPORT (Conf d)

s?Act t20N1n c0mefina

Plds se 6. ilyou &e intmsrd in
soins.ItkupinBdsbancon the wek d
ol l9th luly, Con $40 lor thc wcekend. nol
includina tuspon and a.@mmodaion.

fAre$ rcws

Tfie Spae Shutrle Columbia has jlst
speor 16 days in orbn, rhe Iongost to dare.
Duing the mission rhe sven dronauN did
dMy Ml@biolo$/, Human Physiological,
Bioloaical, Neublogical exPeridenB io
lcm about rhc crfccs of lons rem space
nrnsions d hou ro cope ioi up ro 6 to I 2
mnths in the lnerdarionr! Space Shdon

tu$cml 102 sAtt

Tim ro buy ,our 6Er r.lMpe? This is
a pE lwed (but litde used) TASCo 60mm
@t&tor fd o.ly $ I50. h cm.s wirh a
fi.dmope,2 eyepiacs. I B&tow lens, I
3l-azimulr mou.ti.g and shd plus an

Contd Mr and M^ Hotr(.m.n,r
Canden on (0461 55 8317.

cq fim4s ?AzrN

The Co.ftir* ha di&u$ed rhe

Fo$ibilily ol a Chnsms Pany vifi lne
pftsenbdon of apprcpriare merit aw&ds I
would posibly b. on rh.2nd Saturday in
Deember Dehik 10 tE c.ifim.n

st48 cAtflP

The Colrmilce discused rhe po*ibilitv
of condrti.g a Sb Canp (wnh ovehight
mmnodation) in Novdbd Would
myo.c inreBied ler Phil kno*.

SBZAAAI S 2c?02r

Once asain, 6anls lor rhe patonage. I'n
sonl I rorgol the b@ks lasi monrh. Could
tuy mgarncs or itcns bo@wed for over
one monlh please be Eturned ro the
Library s oder se6be{ can enjoy rhe

I d$ mu$.onfess ro $ill not b€in8 able
ioobEin datedue'slips.Hop€rullynext

I ampleasedro nou.c our tu$ bek
hd arived for the Librai,'. Dr Ragbt
Bhadal's Ausmlian AsaonomeB . I have
had rhc plasuE to glan.e through ii and
6nd lhe bok very inreEsinA. Thmks ro
ihe good Dr. for miting and makin8 your
b@t available lor us to p.rhase. The
bek will bc on RefeEnce lor 6 months for
all m6bds io bro*e Plqse se me ir
you wanr b buy a copy, ahhou8h vc did
have pamphlets abour n No monrtu ago

-z-
\zla
\...2

al
Phil Ainswonh (Pesideno

K
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rurficrx0ns
AsFonony...to qucstion...ro undmland hov

lne u.i!e& evolvcd lioo the Big Bang biB
prcse.r fom, and asronomG sfive ro caprure
€ven mle minute ilicken ol Lght o.igrnaii.g
lom gildies billions of yeds agd

Beginnin8 D.cembcr 18ln,1995, rhe Hubble
Spacc rcles@pe rumed ns eyc towdds a

seminsly empty black parch of s(r n6 dc
handle ofrhe Big Dipper. After 100 hou6 d
312 sepmre f.des in 4 diflerenr wawleng$s, n
rvcalcn b us ihc dcep€i field ima8.evert.ken.
Caldies as rainr as lod Masnnude, millions ot
tinres dimnrer than rhe dimmesr sds the eye catr

ee on a cler drk nish!, in iheir fiEr srages ol
ddvclopnr.nr ln lar Janurry, dsft.omc6 Dscd

rhc Xcck rclcscope b measuto red shils of sone
ol rhe gah\ies by stundard spectroscopy. They
m.a\urd r.d shiiis ra.ging fiom 2.6 ro 3.3, and
il lou kle tlre incrnn es r oi dE llubble
Conshnr prcjet of72 (+lIo%)knwmpsc, rhar

Sives the univee M age of 8 to 13 billion yem
Also, dtronomeB atlhe Sidin8 Sprin8
Obsctuaory, using de Anglo AusEalian
ltles@pe, have dncoveled qoasds with En

Aier adhasdus b.ginning, and aatr
asEonaus installed $e corecrive oprics inb rhe
Hubblc ST in Decemb€r 1993 (effecdvely a $ L0
nnnion vnt ro dE opbmcdsl). astoomcrs hd
a peraecf view on space, as close to perf{tion
A ensinerin8 can achieve md rhe laps of
phy$cs will allow..:"one astonomer said
Bur .as cloF to Ferf*don ir may be it is tinited
by rhe aacr rhat i6 pdmarl mimr k only 2.4

Todry asEoDo@E ae sptrdin8 millions oi
doUds and ycm of Eseah b build bigger and

Radio asEonomeE have lons b€€n usins a

Echniquc calcd inEr@mcry. which by sprcing
rwo or DoE radio rclescopcs apd, r]rc, c
achieve a Nlution as if ihey had a relescope as

lrEe a5 th€ space beNen !hem.

R@nrly. a group ot asEonomqs i. England,
using jus (hae t6-inch tlNopos spaced six
netes apd tok ima8es of the bi.ary sL!
Capella, several iha shrpq than rhme
achicvol eiln rhe HST, a.d for thc f]r$ dme,
bo$ srs could be definen.

O..e, th. Mr Palomd obsruaiory *d Ki.E,
200-inch$ ol raw r€fl@tio., but wiih rodayt
6.5 m Mr Hopkins, d the lon (trk rele$ope
Gegmntd). mims eejue gening laJger As
midor sizc incrces. prcbleG come inio thc
equations. Thick mirc may resist physical
deromadon easily, but have a Endency to euin
so nuch heat thai it .rcates shinhenng air wlnch
plays hav@ *nh rhc N@none6' obsedations.
Very ihin miros, on Ihe orhd hand, haveideal
$em al D o p€ni€s but hale a endency io b€.d
Md wobble as 

'l 
ficy &d made or rubber Ar rhe

Uni ofArizona, astodomcd have solved rhar
problem, rocreare a new family of massive

Wid old medods, mitros wee ca$ as one
larse cylindncal blck, a.d lhe. mMy w.cLs
w@ spenton gnnding out bnnes of Slas ro
Sivc rhc midor iis pmbolic shapc. WitI th. new
herhod, lhe glassis placed onto a husc ound
cdmt mould. The El6s is heated very slowly.
Wha $e glass reaches 750C, rhe oven spins,
auromarially Sivln8 lhe tlas ns pmbolic shape.

Ihe Elas continues to heat up, nnd n floes into
lhe honeycomb mould. lr is rhen @oled sloRly,
ror 80 days, Io prcvenr sEc$ in the slas, *hich
could lacr lad o.iacking and defomation.
Even aJtcr rhis, the gla$ must sdll be r.lished to
perfecr rhe shape nre avenSe ovdall thickness
of lhe mimr is only abour 2 8 cm. The honey
comb smaur on $c botrom of ih€ mimr gives
it its suppon, gilin8 binh to a .ew gen@tion ol

Bu( this rech.ique is siU bein8 t€sred, a.d
many new d€signs wiu be resred, and i v be
mml yeds bcfm rhey com inro play.

Llnil rhar day, us amareuA musr sict wi$ our
,1 inch Efuacro* or our hodemade 6 i.ch
Dob$nians, and drc pmfessio.als dreir 4E
r.fle.hr bDr lh.r sdll rem,ix rhe ermrl
que$ion How did ir b€sin and hov will it €nd?
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I win biefiy dncus basic infomarion,
,ar ud lresent, on each oa fie planes in
ou Soltr Syecn. Please Efer ro
Nowsletr€r Vol. l, ksue 4 for a shon hblc
on Lheir diamereB and dlshn.es lrcm rhe

iICROI]IIY

MeEUry is rhe secon,j shaues planet ir
our$l[sysem.lt akcsonly 8? days b
orbn the Sun and has a s8 day rourion.lr
is only 4,8?8 Im in diameter.

It is a s6au mky hrdy seEei on one
side (with Empemtores Eaching 350C) and
achilly l80C on the side nor lacine rhe

Sotu of us oldies vill retrmh.r
Mriner 10. It travelled lo Mercury in the
6Os ud tmk 18 i6ages. This vas rhe ftrs
&d only cnft, to dar, io vini Mercwy.
Duln8 its suy, a magnedc field was
disvEd minly caused by Mercuryt
nch iron coE. Howeve., rhe plMot showed

The surface is .lm heavily 6ateEd, jusr
likc or m6n. Raendy, watd ice is
bclievcd to hale been found on a pol& cap
wnich h shadoj md .o1 scorched by the

VTNIT\

Venus is known as Eanht Nin. bur
when compuing rho iwo plan€6 orher
$& ih.n sia they ffi conpletety dilic€nL
The seo.d planot fton the Su. has a
rohtion period longer rhM irs ol6it aboul
thc Sun. rr dso rohtes cl@k s (all rhe
oihrploes dare anticl@kwise).

Venus h6 aday of243 E@h days and
orbns rheSunev.ry 224 Edh days. hs
dilmerer is 12,104 ln, slighriy smrl- lnxi

Lirineon Vcnus would be hellish, wid
an ave68e r.nPemiue of +480c, a
crushins snvny d sulphEic acid nin
coming down Eon a very ihi..l .ailoi
dioxide ahsphm. Not very hospnabb,

venls dces have some fascinating
latws, ihc most pominenl b€ine fte
MuweU Mounrains. fi6e munuins nse
up 7 kn fton lhe surfae.

Venus h6 h.e. explorert by fie Rusi
Ve!€m spa€cftJ( and ]1r@ @ndy by
lne US's Magellan. Tles€ space prcbcs
unveiled venus as a llarer Dantind n nor
likely ro 6lo.ise for ce.ruries, ir ever

Venus €quals ,upnd in brighbcss dd is
well uo'th gening out of b€d euly, evcd
on d* cold winter momi.gs Ii is
c@ndy at abou 4, 5 magnitudc. i...
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Our cEdle, d clcdl, lhe nost beauriful
pldetin $e Solu Sysem I envy $e tusl
aEo.auts FtuminE ftom Md and slowly
seing rbis bnght blue objet srd to grow
lhrcugh L\e windovs ofrh* space ship.
Fom Mm, they vould s@ wo

The Eanh is l2J0O km in diameterand
hd a otation period j'Nt u.der 24 hos Irs
yctr cmprises 36J days Its axial dlr of
23.4 desres sives us or seasons. vdious
remp€nturcs range all over the Edh. Thc
mea. rempmrurc is l5C. Pads of rhe
planet. such as Anrrcrica c .lrop bclow
50C, and rhe.quaond resions can nse ro
+55C.

Eardr is the only know. b.xly in lhe rolr
sysem to have liquid wad on irs surfacc.
Many smnauk and prob.s dqecr lite
signr e@aiing fom he plmet, espcci.llt
ar nighr wirh ctries and bwns bnghi *irh

,tHt

My lavouircl Mars is a smali Eddnh
Mrld *itt 

'ruy 
simildirics ro Euh.

Revolving in olbir e irs rwo riny hon!
Deimos ed Phobos. These re caprurcd

The Rcd Planet h$ a 24 hor 37 minure
day, *sons due to a 25.2 d€gree tilr a
nra remp€nt@ of 23C. How€ld. hey
ess on the cquaror cb rch + l5C ro

+30Cdunng lhc day. IN lidereal orbn
dound the Sun takes 686 Etrrh days or

The thin Mdian ahosphcre conrains
95% cdbon dioxidc with sli8ht frGs or

Wirh Mtrs bcing ju! over half the
Edh'sdiamekr(6,700 m), n has only one
eighrh orns glavny. So a pc6oi weishinE
i00 kgon ldh would only wcigh 3?, kg
o. Mm. (A srear wei8hr reluc on
prcg.am. I migtu add yourmassrnains

Lrls oforhe! danses coffrcnr @lonnrs
Masivedusr noms wnh winds of 20O
km^r, bui wirhlhe armospheric pEssurc
oill bcinS 3-7 dillib6, ir is equivalc ro

TheDlaner has man, wonde ul and
vEious laidscapcs ofuniqDe bcaury Mrs
h6 rhe lasesr know. vo lcano, Olym pus
Voni Ir is very old and bclievei ro be
exiincq .s re i6 oder rhEe Thosis
.ofrpanion s. A.ther h u ge and spEtac 0l d
sire is $c vllley Mainas (nahed anernre
Mdn sprecmft whichphobgmphed n
for rh€ f4i !ime, back in lnc 60\). This
enomous cr.yon sterchs acro$ one drid
ofrhe pl er.llonEmh, n would reach
aron Sydney to Edh and r bn mE. 1r is
.ls 7 hiles ( I I knl deep i. places. Every
momin8, nisrs and clo0ds rise from fie
valley and evaporatc inlo rhe rhin Mdixn
ahdphee by mid monnn8

"fhc rhin Mdian ahospherc is ooly
1/l00th as thick as theEdh s bDr cM still
porccr hu@ns 6om cosdic Eys.
Ho*ever, soltr fldes sdll rcmin a .onsanr
dangerandany habitar w6uldnecd r. be
buix benad rhe Mafria. Egolnh.

Mm h6 oih{ similarities ro Edh as ir
has the same lmd nas (the@ beins no
dcbt and contains war.r ioed up in rh.
poltr caps hd fo-n as pemafmy under

A .umbs or splcanfi havc visned
M6 sincc lnc cdly 60 s and dis.ovqen
roly divme landfoms and mlrs.
How€vd, rhc main issue yer io be slved is
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wh€rh Mm has noworhad lile in rhc

PdL Life such as efly roms or baftna or
lichm a round dep down in Anurcica
*hich don I Ely on oxyso, may still cxhr.
TIce smdl micmb€s would be prcEcrd
nln Md' n@ vacuum a.d srenk
suif@. Dring lne nexi l y€m, wirh
oveB ed bal@ns scmning the surlace,
this age old question may sn be solved.

h Noy€mb€r rhis yeu, lhc Russians will
Iau.c,h Mrs 96 whi.h wiu mnBin r mv.r
It wiu Mch rhc Red Pland by sepGmb€r
97 Mm Pathfinder, whi.h will als have a
o!d, is beio8 senr in D@embcr and ir is
hoped will rach irsd.sdnaiion by 4fi July,
199?. Finally,$e lJ.S.A hav€ thc Mas
Global Suflcyor whrh will @ndrcr so.re
olrhetesrsmeanr ro bc pofmed by rho

For all $e UFO and mysery iovors,
6ese cnJt @ eoin8 lo rake hish mlurioi
picruEs of rhe entne srra@ and also
eund lhe high inreEimaofcydonia

kas pny dre Caldic choul dcsn'r
causc th* sp&ecmIr ro b€ lon or

Mas is pEsently aboor Ma!, 1.7 and
.an be sn in the noming sky wirh the
nal€d eye- l. a i€lcscope. it appeds as a
sdall fuzy bal *nh linle or no sudace

II]IIITI]R

The ldgsr plancr tud firsi gas planer (n
isk Dsn 4 a Aas giano in rhe &le sy$cd
It is a phoppi.g 143,000 lcn in diarerer
md ns major som fiom, the Crear Red
Spor, cm nr up ro 12 Edhs squasherl

.,upner,dcspne it sia, rcutes rhe
aanest of all rhe plane6, havinE onty a 9
hourday Ho*erer, n d.os 4,332 Eanh

As@enrly as 27rhrune, inJomatio. is
comidg !o us via rhe Calileo probe Ir is
cure.d, ding picruresof Ganymede, rhe
lr8c$ o@n ii rhe sold sysrem.
Infomarioi lionr rhe pobc has already
exceeded all expc.otions and changed
mny fi@ries abour rh. inlma] hatin8
shcurc and so.kin8 ofdrcllaner. Winds
blow ar a acrmious Ble of 500 kn ,honr

Lishhi.s sroms and warer ee lcss

P@alenr rhan fid fiought or obseRcd
qhen conet Sh@naler L.vy 6hed imo
rhe pluer Ho*evd, rhc $oms dc td
noe evage than on Eann. Tefi!€ntures
have ben recordcd ai a mm of - 180C ar

Jupne! has somc 16 mm.s, fou. of th€
nosr inrer6tin8 b.ing Cdymede, Euopa
(waie. ice suda.e). Io (vcry volcanic. wnh
Pcle thc acive vota.o mon obwed by
Voyass durinE ns cn.oun.er) bd Caltisb.

Cledly, I cannor aair ror dre inlomaiion
o$a 6lenngback d app*ins on lhe
ncws (we hopc) o. a niddy b6sis

lupner is cmndy rhe tiglr[Bnr of rhe
night sky, bl&ing at Z? n{gnit e,noD
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From E nh, nisrhemoefbE$ic sishr
s@n by €ven an a*age sizcd blc$op.
The nulti-ri.ged pleet is blesed wilh 2 I
m@ns, wnh I or 4 of rhe ldeer ones being
oa mosr i.reEs. Sarm n ako very bis bur
suQrisinsly could floar on warer ir , luse
eno!8h eean could be lound.

It is 120.519 km in diameEr r.rcs
10J59Edh days (29 s veds) $ orbn rhe
Su. but has, relaively shondayolonl)

Irsmmn Tnad, wnh nsrhick nitoae
adosph@ and pcsible ncdane lakes.
euld susEin lirc The EmpemtuEs @ a
.hilly 180C,'lhe amospheE keeps so r.

In 1997, rho sprc{rafi known $ Lrxssini
wil lii off and Each irs denina.ion by
2Cr03. lls s@ll piob€, called HuSyes, is
going to iMltarc Tnan and hopclully Lnd

Sabtu ce curcnrly b€ sccn ftom abour
I am in ihc 6ly @nins sky.

t]RIN]S

The rhid lrges Eas plber, wilh ns
smaller bur alb majestic ring sysem,
Umnus is orheruisequiEbland. Voya8d
r6k ma.y phoros ol rhe plmer and
discovered ir has 15m@ns. wid16e m.sr
intcasring beiig Mna.da. The orhd major
mmns de Umbn.l. Oberon ed Tihni,

Uranus s dixDer4is 5l,l l8 km. i6
EhpeturuE is a very cold 220c. rr hsa
sidereal orbnor30,685 Eailn days (84
yer, and, l? hourday. Uanus is dlrd ar
a Emtukabl. ll5de8rees.

lllll'Tltflu

Almo! rhe same szc a Unnus, is
slighdy $nalld*nh rdiamercrol5q533
kDr Crnenrly ir is ihc ouremoi plder as

Pluro intcdccb n undl 1999
Neptone s mch.empemruE is -220C,

wi$ Tnron, rhe ld8cs ofiB 8 m@ns,
bcing the coldes body in Ine sold sysr@
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Rmnrly, Triton vas tound to have a
slishr and clar nnose. ahosph.E

The o6cr major m@n of Neptone n

Neptune has a 16.7 hour day ed t*es
60,190days{248 yedo ro orbn lhc sun.
(Nor I@y binhday panies).

The blue aas gianr is also krown for ilj
l,se stom rron' known as rhe CMt White
Spoi. U.likc ns disram cousin on lupiier,
lnis on€ has moved or dissolled dd
anoder smaller som has b€en sEn by ihc

Nepruc also has a rin8 system dtnough
ir is nor @mpl€E in sooe pats.

Ncptu.e, and mor. ofrc. Un.us,co b€
sccn wilh small relespes i. rhc night sk!
Uranus appeaB a , small geenish dis I
5.5 nagnnudo. N.pru.c is stighdy moe
bluish and ar mas.iode9.0

I)I,IITll

PIubis de smalles plmct ai only 2,342
kd diamerer Our nmn is ldser. Plub has
only one m@n, Chron. which isrcughl,

Pluio is dr o.ly ruc double planetary
sysrem. Tih @ld Emore eorld n cuftndy
enjoyine slighrly w,mer @nditions due ro
it b.ing i.side Neprunc\orbndd holdins
a very re.uous ahosphee. Ar -220C lhis
smll icy body is thought by some b bc an
escaped mon of N.prune (and ir very well

Thc drr arfiosphere *ill be susaincd b,
rhe planer until20l2. well aier it became
rhc ouiemo$ planer asain in 1999.

\ASA, h.o{ui.rion wirh Rusia, is
planning a ian lly-by ofPluroin 2q)3. ro
tsach n in 3 yem and.apiure and view
some phorosEphs bcforc arnosphft

Hubbl. Space Tclcscope l@k sme
sunning bor not so clee sho$ ol Pluto
\hos ing some albedo and a pol[ cap.
L.fs hoF when $c space dari reaches
thn dnranr body *e c sE somc unusual
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A LITTLE LIGHT
(Pdr l)

Wrinen and Conpil.d by Peer Druery

Whar n [shl? As @areur asnonofreE pe
are so ofien concemcd aboui thc abihy of
our teles@p$ Io ismspr light, or for lnat
mtrer, *bether our own eyes wil be able to
se a pdicule objccri dat we so@rimes
forget lhat n is the lighr irs.r vhich we &e

Re8ardl€ss or wherher our lE6onal
ime.e$s lie in trying 

'o 
cdpiuE lainr objEis

on a phobgnphic muh0d or vherher we
re i.teresred in why a srd is a pdiculd
colour ir srill boils down ro dr lundamsnral
@lmodilythar qe edetecting, lighr|

So lefs consids rhe fundamnral .aruE or
lishr by klin8 a shon @ur trough rhe
dcvclopmenr ol ronkind s undenhding of
lhn ,r]Ding aid yer so imponanr
phenomenon of th. univ@.

TNE PAR'TICLE TIIEORY

The 6N scientish ro sugge$ rha! lishr
consisred or a sted of pdicles vcrc rhe
ancienr GEeks. Pyrhagotus (rbour 500 BC)

d Deffiirus (atFd,150 BC) Theseguys
had the idca rhar v,\ion was catrsen by
pdicls being proirtcd rom Ine objecr inr.

Enpedelo (490 BC) and Euclid (300
BC) feli rhat rlE cyc sc.ds oureda beads
ihar cause sighr as soon as dcy mer
berhins els. lhai is cmanarol by an objecl

AJistorlc (350 BC) rejecEd borh fiese
rh@ries of li8ht, md prcposcd rhar viion
*as rhe EsuI of rnE ki.d of actio.
occming in a EnspaEnr nredium beNeei

Ir is difficdt ro illnsdre that light actoelly
kles dne to ravel fron one poini io
anorhn b€aus€ when&er a lisht is tmcd

HISTORY

sYDNEYorgg6

on, n sems io appcar from everywh€E ai
oNe.lr Bdnl unil Ol,us R@mer obsded
thc @ns of ,upiter tac i. rlE t?th ccntury
tut n s.s obptued thar lighr imk abour I6
minures ro travel, across Eanh's orbir.

haac Ne*ron is idenffed as one or lhe
min pDporcnts ol $e erly pdicle lh@ry.
Nlqon. n appe6, fis be. einreresedin
lighr *hcn he sd
ailonomicxl reles.opc. Onc of rhe problcns
he tun onto vrs a colouEd boid6 rhar

This prcblem kn to Newlon s extensive
study or lighr and colour. Tho resulrs w@
publidEd in I 6?2, n his l'iar $ien ti fic paper,
Phil.sophical fra$actians. Criticisn fton
sc of his conlempories led ro norc cdclul
rscdch on rhe narueof b€haviourollishr.

ln 1?04, Ne*ton fmany publshed his
cclcbrarcd @!iq Opri.b, in whi.h hc
compiled ndly all hir work on lshr. A nudy
ol lnh work Eveals Newron's gddual
tenden.y b vie* liph as consisrinE of
panicles, or 'corpusclcs' Ir isinGEningio
oore rhar Ne*ron also contibute! a sEar
dc.l ro rhe rh@ry ol Du.d and watd waves

Neqron develoFd rwo basic assumprions

t Th. intu.redian d tua ered6 .n
paaiclcs will t.sul h collkioL\ betueea
pa i.les that will ca6e rhen t ddiare
fron then aisiBl parh. T*o inte {n^C
lIam do mr show rhis bchrvidu however
This vui ce can be dplaincd in rlms oI
ponicles, only if the panicles e asumed io
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2. Poiicla of light sh,uld b. anrdcted br
the Einh s Ertunatio@l tl.d and sh.uld
thzreloru tuee in o Med pah.'r\. r^sr.t
a paltile Dv6, the les wa@ rherc n in
ns raj@tory. Ir lighr is a$uocd ro bc
@vin8 very iasr, rhc r&r thal ns parh is
snaighr cM b. ecoDntcd lor

tlis nain objccrion b rhe fi@ry rhar liEhr
my b. a wve wa that a wave theory could
mi *ddn why ligh hvels in a sfrishr line
in ar, rEdim Newron fell ihat if light wec
a *ave n should show considenble b.ndinE.

EXPLAINING LIGIiT BEHAVIOUR
IN TERMS OF PARTICLES.

' when a panicle (lile a buleo stikes i
.efldins surrace, the ugle ol jncidence i\
equal lo the b8le of refl4don Light can tE
shown ro b€have in a sinrild mannq.

* whc. b objed is imEr*l i. warer. m
position appem to be shifEd. we can
@nsids the behaviour of an individMl
pdicle of ligh soins fron air to water. The
uneven pull on $e parncle when it is ar fie
an wal6 iflcrldo cm amut ior rho abrupt
bc.ding as n enteB rhe wde.

x Dispdsion b, a trieeultr p.ism .an bc
oplained by rhe assumption that pdicles oi
light causing the dilTeEnt colours ae

d@ugh ihe erhd that pryade! cv€rythinE,
lluysens pidurcd lttu as consisiins ol
bngnudinal (conprersion) waves. Using dis
iheory he could a@ouni lor diftution,
rcfl4tion, efn.tion. and panlar Efledon
ard tmsm;ssion, a vcl a cxplai. why lighr
ays could pas throush mch other.

Ch.isdan BuyScns proposod his wave
model ar about the smc time rhat Newron
pDposed his puicle model. For abour a
.enurl,, ho*der, mor scie.ds6 favoured
Ne*lon s pani.le sodel. The Eaens for

1 Huyeens did nor Ey ro &count for the
color oflight in tmx of wav$.

I \lon s.ie.d$ felt that iflightft.lly is a
srl.. n should Elmd nrorc. Whd appeeed
1o b. , slighr rhouil of diff.&rion *hen
lishr pased drough . sma]l opening was,
rheJ lelr, probably jun arctoaciion eff@l

I wNts inrrfdc when n\ey pass drough
each orher. w}a lishr nys inre^{t, no

c. \e*tn hrs nrade u oursEndins
.oirnb on to sience in ihe 6eld of
.Eh ics, d weal spots in hn dEry worc

Thom Youog\ wolk in 1802 t]]usftri.8
inreraerence of liEht did a lot b enhance &c
dedibilty of the wrve model. Young was an
cxpen n m y frelds ol sciene m(l a@ng
other expcrincns, he repered all ol
Ncwton\ work wnh [Eht ln spnc of his
impBsive worl, his ide6 weE @ived
with hostiliry by man! Bn&h $ieniiss who
w@ extemclr- Elucta.r ro abandon

In 1818 Auguson !6n€1, a Fench
e.gi.M. corectly poi.led out rlal
difilcdon be.omos moe app@nt s lhe
rario of the v.vel€ngit ro sh *idth
incEas6. I.depenrlendy hc also disoveEd

THE WAVETHEORY

Tne difra.rian of light was disoveren by
Francesm Crimaldi. a profcsor ol
marhmadcs at fie Univesity of Bolorna.
Hls desciprion of this phenomenon and a

numb€r of orh€r experime.Ls was pubhh€d
in 1665 shonly after hn dearh. Nenon rvas

awEe of Cdmaldi's work bur fet lha' whar
was Gcurina *as some ki.,j of tfacion

In 1678 Huxens ddeloped a rheory
suaaestina liahl w.s a vave rhat mv.d



lt.

the opticar phenomena !h!t Youns had been
dis@siry. FEsnel was able to @rdinale
all or fiis in a maderotic.l lheory oa wave

Bofi Young and F€s.cl disovecd rhar
lidt m be polrised. They ealised that thn
indicated dur ligh was nor a lositDdi l
wave, as Huygens had suggested, bur a

Tlris scndared a dc*
t@bhd Iiquids and gass will t snn o.ly
bnsnudinnl Mrcs. (wavs on lhe surf&e of
wat.r @ apprcximaEly tansle6e, while
waves prcPagarcd rhrouSh warer arc

Only solids wirh dc propeny of eldricny
can pDpagare a tusvere wavc. In addnion,
lhe sped of a translexe wave is derminql
by the sque mr of the elasdcity divided by
r hc deNity of the nrtlium Fo. a wave rhar
travcued as fsi as Iight, thc dcdiuh would
havc 1o be like a solid wnh a very hlgh
elasdcity ard a wry tow densny. Ar the saoe
ri@. bodies Guch as planeb) *ould halc b
b€ a6lc to tavel through rhe eiher
uiinp€ded- A medium wnh such
co.tddicoory popefries was hed ro

TIIE ELECIROMAGNETIC MODEL

Jm€s \,Irxweu was a brilliar rh@En0rl
physicisr who btrift on rhc work of Michaet
Faraday (1791 1867). Fmday hrd
discovercd rbai ai elecEic chrge and a
magnetic pole c eaeir a force od each
othcr if rhey ft in mo.ion Elative ro each
oth€r. II€ is .lso ftdned wnh inroducnrr
the @nefl ofa 6eld dd des.nbing the 6eld
dound el4dicany .hrrged objec( and

Max*el dmonsEatcd lhar when an
el@uic chdgc novs through a wne ir
prodnes a ugn€ric icld. He then showe!
th2tch ging the ftrEnelic 6.ld. induce
m clc.ujc cha4e ro flov rhrough a
condnctor H. sug8esed thar a sinAle

chr8ed pdiclc mving rhrouah spa.c
would prcduce a mgnedc field thar is
stunsdr in rhe vici.iq, of thc chdse md
showcd $e eff@t of a chan8e in vel@ily o.

Esntially rhen, ho aobined 6ese
conceprs to cotrc.rly mate rhe pEdicdon
thar a chrged paticle oscillating back tud
loih id simple hdonic norion @Es a
changing eLctric 6e1d, *hich pninces a
changrng magnetic ficld, qhi.h produces a
chan8in8 elebic ficld, dd eon.

Dased on th.sc, and some orhcr
Ehdonships. ya\u.ll was ablc ro pEdicr
accmrely ihc speed for ihese waves Md
account lor rhc fa.r rhar ese
elecEonra,sneic diiudancesdo nor netrl a

mcdium id *hich b rarel

Maxwelk rheo.ies cdrblc! the followitrs

1. Accelerared chrEes pioduce

2. These waves do not regoie a mdium.
(Even Mrwell, like his conrenpoies. still
douEht in rcms of ihc ,l l-pesadi ng erhe,

3 These pales tavel ar 3xl0r n/s (the
\pccd .leady measued for light).

Mrx*ell\ work also ra&d the lolowing

a) Do elecrmagncuc w,ves rally exisl
b) Il ,es, is lighr an elecbmgnetic wav.?

c) Do invisibl. eldhnasneric waves cxisr?

ln 188r'88 Hetuich Henz dehb€nrly ser

our ro deiemine whclh Muwcl\ @in
hyporhesn /rAa, accebated chog.s
2rddzcc EM Mves) was corc.r H.4 nol
only able ro do lnn bd ,lso ontnced rhe

sciqdnc comuniq, $at lishi ie]J vas b

(TO BECONTNUED...)



t?.

MAS QUIZ NO.2
l. Wnat is ihe namc

2. Wlai Sp{hl Class horrSun?
a) M5
b)G2
c) c8

3. Name de spac{rar( going ro Sarurn m
1997.

8. wlut m rhc prcp{ nam ot our Sun

Name rhepld.6 in orderftum lh. Sun.
.......,.1 2l ........... 1/ ...........: 4l

- ,.-', 6/..........t T...........: 8/
t1

5t
91

10 Tie fdhcs kno*n
univeEe md seen by rh.

4. What ed whcr i\rhe laEes rolcxno in

b) Olympus Mors.. Md
c) Mdveil Mounhins... v.nus
d) Mou.r EveE r .. Eanh

5. Wd;r rh3 bnshrst str in a.onnellation

a) Alpha (as in Alpha CenDun)

6. Haley's Comcr .omes arcund every

7. Whar is rhc lege$ planet in the Solt

ll. Thc lfug* ,mn jn oE Sol{ Syscm is:

12. what de rwo stus in voy ctose
ponmity ro ach olnr called:

b) Digi6

13. The clossr Ealay to Eann and ou!

a) Thc Andemeda Caldy
b) The L,ge^@U Mageneic Clouds

(PA)

ANSWERS TO MAS QUIZ NO.t

l. c),2.b),3. b),4. d),5. d),6. b),
?. a),8. c),9. b), 10. c). 11. b), 12. c).


